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Workmen's  Compensation  Act 

Considerable  interest  and  speculation  attaches  to  the  de- 
velopment which  will  follow  the  enforcement  of  the  Ontario 
Workmen's  Compensation  Act  on  the  1st  of  January.  The 
act  as  it  stands  undoubtedly  throws  too  inuch  responsibility 
on  the  employer  and  too  little  on  the  employee,  but  the  wide 
latitude  allowed  the  Commission  in  their  interpretation  will, 
it  is  believed,  result  in  decisions  based  rather  on  an  appeal 
to  common  sense  and  justice  than  on  the  written  law.  As 
experience  is  gained  the  act  will  no  doubt  be  amended  and 
adjusted  so  that,  as  far  as  possible,  neither  party  shall  be 
placed  at  a  disadvantage. 

We  can  look  forward  with  all  the  more  confidence  to 
the  ultimate  satisfactory  working  out  of  this  scheme  when 
we  consider  the  methods  of  our  neighbors  to  the  south. 
Workmen's  compensation  legislation,  sometimes  compulsory, 
sometimes  optional,  has  been  tried-  in  various  states  and  in 
various  forms.  Some  of  them  have  been  excessively  burden- 
some on  the  employer  as  our  own  act  threatens  to  be,  but 
it  is  evident  that,  as  experience  is  gained,  an  arrangement 
in  the  main  acceptable  to  both  parties  is  being  evolved.  At 
the  present  titne  twenty-four  states  of  the  Union  have  laws 
regulating  compensation  to  workmen.  An  interesting  article 
discussing  the  conditions  in  the  United  States  from  a  legal 
man's  point  of  view,  is  printed  in  a  recent  issue  of  the  General 
Electric  Review  and  on  account  of  the  present  interest  in  this 
subject,  is  reproduced  elsewhere  in  this  issue. 

One  of  the  chief  objections  to  our  own  act  as  already 
pointed  out  on  these  pages,  is  that  practically  all  the  re- 
sponsibility  is   laid  on   the  shoulders  of  the   employer.     In- 
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stead  of  encouraging  the  employee  Ho.  ©^'.SW/F^^^iarit  ami 
self-responsible,  the  act  makes  him  more  of  a  machine  even 
than  the  trade  unions  have  already  made  him.  Instead  of 
encouraging  him  to  be  careful  by  making  him  responsible  for 
his  carelessness — which  responsibility  would  decrease  in  exact 
ratio  with  his  caution — he  is  actually  offered,  a  pt'-emKim  for 
carelessness,  which  some  men,  possibjy  not  the  best,  may 
even  not  hesitate  to  take  advantage  of  to  reyenff^'t!<kmselves 
on  an  employer  or  organization  against  whom  they  may  feel 
aggrieved.  The  act  is  particularly  weak  in  that  it  makes  a 
parasite,  rather  than  a  "man,"  of  an  employee. 

On  the  other  hand,  the  employer  will  be  assured  a  cer- 
tain measure  of  protection  from  the  frequent  unreasonable 
awards  of  our  juries  which  (without  wishing  to  imply  par- 
tiality) do  generally  decide  that  the  more  wealthy  party  is 
at  fault.  Our  jurors  in  the  past  few  years  appear  to  have 
become  saturated  with  the  idea  that  so  lont;  as  their  verdict 
is  against  the  party  who  can  afTord  to  pay  the  penalty,  they 
cannot  be  far  wrong.  The  necessity  for  the  exercise  of  sound 
judgment  or  respect  for  legal  rights  only  becomes  necessary 
where  the  contending  parties  are  matched  financially.  Against 
these  evils  the  compensation  act  will  in  a  measure  protect 
capital. 

Another  and  very  desirable  result  of  the  act,  from  every- 
body's point  of  view,  will  undoubtedly  be  that  the  average 
employer  will  be  driven  to  take  more  personal  interest  in 
the  conditions  under  which  his  men  work — in  short,  he  will 
become  an  enthusiastic  supporter  of  the  "Safety  First"  move- 
ment. This  in  itself  is  very  desirable.  It  will  lead  to  the 
installation  of  protective  equipment,  the  rehabilitation  of  old- 
fashioned  lighting  systems  and,  in  general,  an  improvement 
in  the  conditions  under  which  the  workmen  operate.  This 
will  be  reflected  in  both  the  quality  and  quantity  of  the 
work  performed  and  will  go  a  long  way  towards  balancing 
the  expenditure  this  act  will  incur. 

Considered  impartially  the  new  act  appears  to  possess 
possibilities  for  great  improvements  in  the  relationship  be- 
tween master  and  man,  mutually  beneficial  to  both.  .As  al- 
ready stated,  the  results  will  be  watched  with  the  keenest 
interest,  intensified  all  the  more  by  the  very  large  percent- 
age  of  our  population   affected. 


Canadian  Coal  Production 

The  Department  of  Mines  has  just  issued  its  report 
covering  the  calendar  year  1913  on  the  production  of  coal 
aiid  coke  in  Canada,  compiled  by  Mr.  John  McLeish,  B.A., 
chief  of  the  Division  of  Mineral  Resources  and  Statistics.  The 
total  production  of  coal  was  15,012,178  short  tons,  made  up 
as  follows: — Nova  Scotia,  53.15  per  cent.;  Alberta,  26.75  per 
cent.;  British  Columbia,  18.08  per  cent;  Saskatchewan,  1.42 
per  cent.;  New  Brunswick,  .47  per  cent.;  Yukon  Territory,  .13 
per  cent.  The  character  of  the  coal  mined  in  Canada  is  chiefly 
bituminous  and  lignite,  although  there  is  an  output  of  anthra- 
cite approximating  200,000  tons  per  annum  from  a  mine  at 
Bankhead,  in  Alberta.  The  total  consumption  of  coal  in 
Canada  during  1913  was  31,582,545  tons  or  4.07  tons  per  cap- 
ita, as  compared  with  3.59  tons  per  capita  in  1912.  This 
leaves  18,201,953  tons  imported  in  1913,  as  compared  with 
14,595,810  tons  imported  in  1912.  The  greater  part  of  this 
coal  comes  from  Pennsylvania  and  Ohio.  The  importation 
was  made  up  of  anthracite,  4,642,057  tons;  bituminous  run  of 
mine,  10,743,473  tons,  and  bituminous  slack,  2,816.423  tons. 
The  imports  of  both  anthracite  and  bituminous  run  of  mine 
have  more  than  doubled  since  1900,  while  the  imports  of  bi- 
tuminous dust  have  increased  over  threefold  during  the  same 
period. 

The  report  gives  interesting  figures  regarding  the  in- 
crease in  the  coal  production  industry  in  the  last  forty  years. 
In  1874  the  total  production  was  1,063,742  tons,  which  has 
gradually,    and   fairly   uniformly,   increased   to   a   little   over 
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15,000,000.     During  this  same  period,   the  average  value  per 
ton  has  increased  fromr$1.66  to  $2.49  per  ton. 

The  total  ijiiantity  of  coke  manufactured  in  Canada  dur- 
ing 1913  fVom  both  domestic  and  imported  coal  was  1,517,133 
tons.  The  quantity  of  coal  used  in  this  manufacture  was 
2,347,913  tons,  made  up  of  1,698,912  tons  of  domestic  and 
549,001  tons  imported.  In  addition  to  the  Canadian  coke 
productioa  tjnere wvere  also  imported  for  home  consumption 
733,906  tons  of  coke. 


Ontario  Municipal  Electric  Association 

The  Ontario  Municipal  Electric  .\ssociation  was  con- 
vened in  Toronto  on  December  10th  for  the  discussion  of 
matters  more  or  less  of  an  electrical  nature.  Among  other 
things  discussed  was  the  proposed  subsidy  to  the  hydro  radi- 
als,  and  it  was  decided  to  send  a  request  to  the  Dominion 
Government  that  the  hydro  radials  should  receive  the  same 
subsidy  that  is  usually  granted  to  privately  owned  railways. 
The  executive  was  also  instructed  to  investigate  tlic  subject 
of  municipally  owned  telephone  systems  with  provincially  ad- 
ministered long  distance  lines.  The  subject  of  appointing  a 
paid  secretary  for  the  purpose  of  perfecting  the  organization 
of  the  association,  preparing  for  conventions,  etc.,  was  dis- 
cussed and  referred  to  the  incoming  e.xecutive.  The  follow- 
ing oflicers  were  elected: — President.  Philip  Pocock,  Chair- 
man Electric  Commissioners.  London,  Ont.;  1st  vice-presi- 
dent, Samuel  Carter,  M.P.P.,  Guelph,  Ont.;  2nd  vice-presi- 
dent, A.  D.  Bowlby,  Chairman  Electric  Commissioners.  Wind- 
sor, Ont.;  E.xecutive,  E.  1.  Sifton.  Esq.,  Hamilton;  A.  K.  San- 
derson, Esq.,  St.  Thomas;  \V.  S.  Dakin,  Esq..  Gait;  Geo.  Lip- 
pert,  Esq.j  Berlin;  K.  G.  Black,  Esq.,  Toronto. 

Mr.  E.  M.  Ashworth,  secretary  and  assistant  general 
manager  of  the  Toronto  Hydro-electric  System,  consented  to 
continue  to  act  in  the  capacity  of  secretary  temporarily  and 
until  such  lime  as  a  permanent  secretary  could  lie  obtained. 


Toronto's  New  Rates 

The  Toronto  Hydro-clcclric  t'ommission  have  announced 
their  new  rates  for  the  year  1915.  The  figures  show  thai  a 
readjustment  rather  than  a  reduction  has  been  the  considera- 
tion of  the  Toronto  Commission.  The  scheme  of  cliarging  is 
not  radically  different  from  lliat  adopled  by  the  other  On- 
tario nuinicipalilies,  though  in  certain  details  the  rating  dif- 
fers. Like  the  rest  nf  the  Ontario  Hydro  rates  |)articnlar 
advantages  accrue  to  the  domestic  customer  wliose  consump- 
tion is  large,  as,  for  example,  wiiere  electric  ranges  are  in 
general  use.  Very  little  change  is  made  in  the  power  charges, 
and  street  ligiiting  is  kept  entirely  separate  and  will  be  based 
on  the  year's  actual  results,  which  will  probalily  mean  a  small 
reduction  per  unit.  The  domestic  and  commercial  rales  are 
as  follows: 

Residences 

•Area  Charge — To  be  graded  as  follows  on  the  basis  of  I 
cents  jier  100  square  feet  of  floor  area:  l'"irsl  400  stjuare  feet 
rated  in  full;  next  flOO  square  feet  rated  at  .MO;  next  l.ooo 
square  feet  rated  at  MOO;  next  1,000  square  feet  r.ited  at  'JOit; 
remainder  rated  at  .'lO  (icr  cent. 

Meter  (barge. — The  (irsi  l  kw.  hours  per  loO  square  feet 
of  chargeable  floor  area  per  month  at  the  rale  of  :ic  per  kw. 
hour,  and  the  balance  at  V-ie  per  kw,  hour. 

Dikcnunt  10  per  cent,  for  pri>m|il  payment. 

Commercial  Lighting 

1  Ik  hrst  :iO  boiirx'  use  nf  inslalUd  capacity  or  maxiniiim 
demand  at  the  rale  of  six  cents  per  kw,  hour;  next  fio  hours" 
use  iif  instullril  rapaeily  at  three  imti  per  kw.  hour;  all  ex- 
cess "lie  and  a  half  cents;  subject  \'<  In  per  tent,  discoiinl. 


y.M- 


Light  and  Power  Companies  Honor  Tried      /  rC 
Officials  ^     / 

At  a  recent  meeting  of  the  directors  of  the  Ottawa  Light,  /^/l/, 
Heat  and  Power  Company.  Limited,  the  usual  quarterly  divi-*-_  z*^ 
dend  of  two  per  cent,  was  declared,  payable  on  January  1 
to  shareholders  of  record  the  30th  day  of  December.  .\t  this 
meeting  Col.  D.  R.  Street,  secretary-treasurer  of  the  com- 
pany, and  Mr.  F.  W.  Fee,  assistant  secretary-treasurer,  were 
both  elected  directors  to  fill  the  vacancies  which  have  exist- 
ed since  the  death  of  the  late  Mr.  John  Manuel  and  the  late 
Mr.  Honore  Robillard. 

At  a  meeting  of  the  board  of  directors  of  the  Ottawa 
Electric  Company,  Mr.  A.  A.  Dion,  general  superintendent 
of  the  company,  was  elected  a  director  to  fill  the  vacancy 
caused  by  the  death  of  the  late  Mr.  Honore  Robillard.  Mr. 
Dion  as  general  superintendent  of  the  Ottawa  Gas  Company 
was  also  elected  a  director  of  that  company.  As  Mr.  Dion 
is  an  old  officer  of  both  companies,  his  appointment  to  the 
board  should  prove  of  value  to  his  co-directors  and  of  direct 
interest  to  the  shareholders. 

The  action  of  the  directors  in  honoring  their  old  and 
trusted  officers  by  appointment  to  the  board  is  one  that  com- 
mends itself  strongly  in  business  practice. 


No  Change  in  Plans 


The  publicity  committee  of  the  International  Eii.iiineer- 
ing  Congress,  have  sent  out  the  following  notice: — 

"Some  confusion  seems  to  have  arisen  in  the  minds  of  at 
least  certain  of  the  engineers  of  this  country,  l)etween  the 
International  Electrical  Congress,  which  it  was  proposed  to 
hold  in  San  Francisco  in  September,  1915.  and  the  Interna- 
tional Engineering  Congress,  which  is  to  be  held  during  the 
same  month. 

"Owing  to  the  unfortunate  situation  existing  abroad,  and 
the  impossibility  of  convening  the  International  Electrotech- 
nical  Commission,  under  whose  authorization  tlie  Electrical 
Congress  was  to  have  been  held,  it  has  been  decided  by  the 
governing  body  of  the  .'\merican  Institute  of  Electrical  Engi- 
neers to  indefinitelj-  postpone  the  lioldin.g  of  the  Electrical 
Congress.  This  does  not  aflfect  the  International  Engineering 
Congress,  which  goes  ahead  as  originally  planned. 

"Marked  progress  is  being  made  in  connection  with  the 
latter,  and  papers  have  already  been  received  from  several  of 
the  foreign  countries,  and  everything  points  to  a  successful 
issue. 

"Tile  Cnmniittee  of  Management  of  the  t'on.gress  wishes 
to  impress  upon  all  engineers  of  the  country  its  earnest  desire 
for  the  support  of  the  whole  engineering  fraternity,  and  feels 
that  the  volumes  which  will  be  received  by  those  who  sub- 
scribe to  the  Congress  will  be  a  very  adequate  return  for  the 
subscription  fee." 


Dominion  Charter  Includes  Provincial 

The  rrccnl  lUcisiiHi  of  the  Privy  t'nuiuil  in  the  case  of 
the  John  Deere  Plow  (  ompany  v.  Duck,  and  Wharton  v. 
The  John  Deere  Plow  Company,  clears  up,  to  a  very  great 
extent,  a  number  of  tincertainties  which  have  surroumled  the 
matter  of  Dominion  and  I'rovincial  Companies'  licenses  ever 
since  Confederatiim.  The  chief  result  of  the  decision  is  ihe 
establishing  of  the  paramount  jurisdiction  of  the  Dominion 
over  trade  and  cunimcrce,  making  it  definitely  clear  that  a 
company  which  has  secured  a  Dominion  charter  may  carry 
on  Inisiness  in  Ihe  various  provinces  of  Canada  without  the 
necessity  of  taking  out  anything  in  the  form  of  a  Provincial 
charier.  Maniifnrturcr.i  anil  olher  cmnniercial  companies 
operating  in  Canada  who  are  well  ailviscd,  will,  as  a  result, 
henceforth  lake  out  Duniininn  charters  ami  iuunre  Provincial 
licensing  acts      In  order  t"  understand  the  Bitiialion  clearly 
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it  is  necessary  to  refer  briefly  to  the  cases  upon  which  judg- 
ment has  been  given  by  the   Privy   Council. 

The  John  Deere  Plow  Company  was  incorporated  under 
a  Dominion  charter,  with  head  office  in  Winnipeg,  and 
authorized  to  carry  on  business  in  agricultural  implements 
throughout  Canada.  The  case  of  the  Company  v.  Duck  was 
an  action  for  breach  of  contract  to  accept  delivery  of  certain 
implements  Duck  had  ordered  but  afterwards  refused  to  take, 
alleging  that  the  Company,  having  no  license  in  British  Col- 
umbia, could  not  proceed  against  him.  The  Company  claimed 
that  its  Dominion  charter  was  all  that  was  necessary  to 
enable  it  to  carry  on  business  in  any  province.  The  case  of 
Wharton  was  a  friendly  action  asking  for  injunction  to  re- 
strain the  Company  from  carrying  on  business  in  British  Col- 
umbia on  the  ground  that  such  business  would  be  illegal 
because  the  Company  had  no  Provincial  license.  Both  cases 
were  tried  in  the  Supreme  Court  of  British  Columbia  and 
decided  against  the  company.  Appeal  was  then  taken  to  the 
Privy  Council. 

The  judgment  is  very  sweeping  and  declares  that  the 
clauses  of  the  British  Columbia  act  under  consideration  are 
invalid  because  they  interfere  with  the  powers  conferred  on 
the  company  by  the  Dominion  Parliament,  and  with  the 
company's  status  in  the  courts.  The  judgment  applies 
equally  to  the  extra-Provincial  licensing  and  registration  acts 
in  Ontario,  Manitoba,  .Alberta,  Saskatchewan,  New  Bruns- 
wick, Nova  Scotia  and  the  Yukon.  The  act  of  the  province 
of  Quebec  specifically  excepts  Dominion  companies  and  is 
therefore  unaffected.  The  act  of  Prince  Edward  Island  is 
of  a  diiTerent  character  and  is  also  unaffected. 

Briefly,   therefore,   the   situation   is   as   follows: — 
To  do  business  throughout  Canada  a  Dominion  charter 
alone  is  necessary. 

.'\  Provincial  license  enables  a  company  to  do  business 
in  the  province  from  which  the  license  is  obtained.  Whether 
a  Provincial  license  enables  a  company  to  do  business  out- 
side of  the  province  issuing  the  license  is  still  unsettled,  and 
is  under  consideration  in  connection  with  a  case  shortly  to 
come  before  the  Privy  Council. 

A  province  can  no  longer  compel  a  company  with  a 
Dominion  charter  to  obtain  a  Provincial  license  or  to  be  reg- 
istered in  the  province  as  conditions  of  exercising  its  powers 
or  of  suing  in  the  courts. 

The  rights  of  the  provinces  to  enact  laws  affecting  the 
general  public  in  the  provinces  and  relating  to  civil  rights, 
or  taxation,  or  administration  of  justice  are  not  affected. 

The  opinion  of  the  Privy  Council  is  definitely  asserted 
in  the  following  reference  to  the  provisions  of  the  Britisii 
Columbia  Companies'  Act  which  were  under  discussioii; — 
"Their  Lordships  think  the  legislation  in  question  really 
strikes  at  the  capacities  which  are  natural  .and  logical  conse- 
quences of  incorporation  by  the  Dominion  Government  of 
companies  with  other  than   Provincial  objects." 


Condition  of  Blood  After  Shock 

A  request  was  recently  received  by  the  Accident  Pre- 
vention Committee  of  the  N.  E.  L.  A.  from  a  member  com- 
pany asking  for  information  as  to  the  condition  of  the  blood 
after  a  person  has  received  an  electric  shock. 

The  history  of  the  case  which  prompted  this  request  is 
as  follows:  The  deceased  had  been  leaning  against  an  electric 
light  pole  connected  with  a  four-ampere  magnetite  arc  lamp 
with  the  series  wiring  only  on  the  pole,  when  he  suddenly 
fell  over  and  died.  A  test  of  the  pole  and  chain  made  the 
following  night  under  the  same  climatic  and  atmospheric 
conditions  showed  no  indication  of  ground,  and  it  was  be- 
lieved that  the  man  died  of  heart  failure.  A  witness  at  the 
coroner's  investigation  testified  that  he  had  seen  a  flash  and 
that  death  was  caused  by  electric  shock.     The  evidence  pro- 


duced at  the  inquest,  based  upon  a  post  mortem  examination, 
showed  that  a  clot  of  blood  had  been  found  in  the  man's 
heart,  but  there  were  no  indications  on  the  body  of  burns 
or  marks. 

The  Accident  Prevention  Committee  submitted  the  mat- 
ter to  a  number  of  qualified  physicians  connected  with  other 
member  companies  and  subsequently  received  data  which  it 
is  believed  will  be  of  interest.  The  data  thus  obtained  is  pul)- 
lished  in  the  N.  E.  L.  A.  Bulletin  as  follows: 

"There  are  pin-point  puncture  burns  discoverable  where 
the  current  enters  and  leaves  the  body.  The  absence  of  all 
such  burns  is  presumptive  evidence  that  electric  current  does 
not  figure  in  this  sudden  death  in  any  dangerous  quantity. 
The  flash  observed  by  the  witness  is  something  for  the  elec- 
trical engineers  to  explain." 

Blood  Will  Not  Clot 

"The  electric  current  destroys  the  coagulability  of  the 
blood.  Blood  will  not  clot  when  death  is  caused  by  electric 
current,  according  to  the  best  evidence  available.  Dr.  Edward 
Anthony  Spitzka,  of  Philadelphia,  says:  "The  blood  is  pro- 
foundly altered  biochemically.  It  is  of  a  dark  brownish  hue, 
and  it  rarely  coagulates.  Either  the  fibrinogen,  or  the  fibrin 
element,  or  both,  are  destroyed.' " 

"The  existence  of  a  blood  clot  in  the  heart  would  contro- 
vert the  theory  of  the  man's  electrocution,  in  fact,  the  mere 
presence  of  blood  in  the  heart  would  indicate  death  to  be  due 
to  some  cause  other  than  electrocution.  His  blood  clot 
in  the  heart  existed  prior  to  any  'shock,'  I  would  say.  He 
may  have  gotten  enough  'juice'  to  scare  liim,  it  would  be 
conceded,  perhaps,  but  the  leaning  on  the  lamp  post  was 
surely  the  occasion,  not  the  cause  of  his  death." 

"In  this  surmise,  the  character  of  the  clot  would  be  the 
determining  element.  Was  the  clot  white  or  red?  Of  what 
blood  elements  was  it  composed?  White  clots  are  composed 
of  fibrin  chiefly,  and  form  slowly,  are  weeks  in  growth,  and 
death  comes  quickly.  Of  clots  that  form  in  the  heart,  some 
occur  post  mortem.  Did  the  clot  contain  bacteria?  Any 
intercurrent  disease  or  contributing  septic  condition? 

"It  can  be  said,  however,  that  the  electrolytic  action  of 
the  current  produces  such  biochemic  changes  in  the  blood 
plasma  that  the  blood  of  the  victim  of  electrocution  will  not 
clot  within  nor  outside  of  the  body." 

"The  anatomical  changes  in  so  far  as  the  internal  organs 
are  concerned  in  death  from  this  cause  may  be  very  slight. 
Essentially  they  are  such  as  are  characteristic  of  death  from 
asphyxia.  They  include  fluidity  of  the  blood,  general  acute 
passive  congestion,  petechial  hemorrhages  of  the  serous 
membranes,  and,  rarely,  more  extensive  hemorrhages  into 
structures  lying  within  the  direct  path  of  the  current.  To 
these  changes  may  be  added  those  resulting  from  the  generat- 
ing of  intense  heat  which  occasionally  are  seen  in  capital 
cases  in  the  cervical  portion  of  the  spinal  cord  and  in  the 
oblongata.  Gross  anatomical  lesions  in  the  form  of  rupture 
of  the  myocardium  have  been  observed  by  Spitzka,  who  has 
had  a  very  large  e.xperience  in  capital  cases  in  the  State  of 
New   York. 

Importance  of  Prompt  Action 

"It  is  believed  that  in  a  large  portion  of  the  cases  in 
which  death  results  from  electric  shock,  notably  those  of  acci- 
dental character,  the  anatomical  injury  wrought  is  so  slight 
that  if  by  any  means  physiological  activity  of  the  central 
nervous  system  and  of  the  heart  could  be  restored,  life  would 
be  continued. 

"It  is  also  believed  that  a  mechanical  appliance  adapted 
to  instituting  respiration  under  conditions  approximating  as 
closely  as  may  be  the  natural,  ought  to  prove  very  effective 
in  resuscitating  persons  whose  vital  functions  have  been  sus- 
pended in  consequence  of  accidental  electric  shock.  As  al- 
ready indicated,  anatomical  injury  of  internal  organs  is  ap- 
parently  so   slight,   and   in   making  this   statement   I   do   not 
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overlook  certain  histological  changes  in  the  brain  and  spinal 
cord,  which  have  been  recognized  as  resulting  from  the 
passage  of  electricity  through  the  body,  that  I  am  of  the 
opinion  that  in  cases  where  heart  action  still  persists,  if  res- 
piratory paralysis  resulting  from  electric  shock  can  be  over- 
come by  mechanical  means,  the  stricken  person  ought  to  be 
capable   of  permanent   resuscitation. 

"This  is  a  matter  of  very  great  interest  and  importance 
and  any  appliance  or  method  for  restoring  persons  appar- 
ently dead  from  electric  shock  seems  deserving  of  critical 
investigation  alike  by  physicians,  physiologists  and  electrical 
workers." 

"There  is  no  doubt  that  currents  of  comparatively  low 
intensity  and  having  large  surface  contact  areas  with  persons 
in  circuit,  may  produce  severe  contraction  of  the  heart  mus- 
cle, and  capillary  hemorrhages,  without  having  any  external 
marks  or  burns.  Such  results  have  been  noticed  and  recorded 
by  a  number  of  independent  observers  in  this  and  other 
countries. 

"There  is  much  doubt  whether  a  flash  could  have  been 
seen  by  the  witness,  without  leaving  any  burn.  This  could 
hardly  occur  unless  the  flash  seen  was  at  some  other  point 
in  the  circuit,  such  as  at  the  insulator. 

"Slight  shocks  to  persons  from  wood  poles  are  by  no 
means  uncommon,  and  severe  shocks  and  death  from  contact 
with  arc  lamp  chains  have  occurred.  The  slight  current  leak 
through  a  man  or  down  a  wood  pole  might  very  possibly 
occur  through  or  across  insulation  at  the  lamp,  because  of 
some  chance  ground,  and  yet  not  appear  on  test  the  follow- 
ing night." 

Serious  Shocks  Alwajs  Burn 

"Several  people  who  have  had  a  large  range  of  observa- 
tion of  electrical  accidents  state  that  electrical  shocks  of  a 
serious  nature  always  burn  the  injured.  Although  in  some 
cases  the  wound  may  be  small,  it  is,  as  far  as  can  be  learned, 
always  large  enough  to  show  the  electrical  cause,  and  the 
wound  is  apparent  for  several  days,  at  least,  after  injury.  I 
have  not  been  able  to  find  a  record  of  a  post  mortem  examina- 
tion when  an  electrical  shock  was  the  cause  of  death,  as  the 
wound  itself  has  always  been  considered  sufficient  indication." 

"In  case  of  bad  heart  trouble  it  is  said  that  coagulation 
of  blood  would  not  be  centered  in  the  heart,  but  a  post  mor- 
tem would  show  that  there  were  clots  of  blood  throughout 
the  system  and  that  a  man  suffering  frotn  heart  trouble  to 
this  extent  might  easily  be  killed  by  a  very  slight  shock.  It 
does  not  seem  possible  that  a  man  could  be  killed  from  elec- 
tric shock  from  an  arc  lamp  circuit  of  2200  volts  without 
showing  some  evidence  of  where  the  current  entered  or  left 
his  body." 


Ontario  Commission's  1915  Rates 

i'he  Ilydro-electric  Power  Commission  have  announced 
a  very  general  reduction  of  rates  throughout  the  area  served 
with  Niagara  power.  This  is  the  result  of  a  total  surplus  for 
the  past  year  somewhere  in  the  neighborhood  of  $1,000,000 
which,  according  to  the  policy  of  the  Commission,  is  not  used 
as  a  rest  or  reserve  fund,  l)Ut  is  immediately  available  for  re- 
(hicing  the  rates  to  the  triunicipalitics  concerned. 

'J'he  city  of  Toronto  is  the  only  municipality  ii'it  iiKhiikd. 
these  rates  being  still  under  consideration. 

I  )ne  of  the  most  noticeable  features  in  connection  with 
the  announcefnent  is  the  change  in  the  method  of  charging 
specially  calculated  to  encourage  the  use  of  current-consum- 
ing devices.  In  this  way  it  is  now  held  that  electric  cooking 
will  compete  favorably,  as  to  cost,  with  gas  or  coal  in  most 
•  if  lluse  municipalities. 

In  addition  In  a  (lal  rate  of  :i  cents  per  loo  ft.  of  Hour 
area  the  basis  on  which  the  monthly  meter  charges  will  be 
calculated  is  as  follows: — h'or  the  lirsl  three  kw.h.  per  JOO  ft. 


of  floor  area  consumed,  plus  an  arbitrary  constant  of  10  kw.h.. 
the  consumer  pays  the  regular  rate  given  for  that  municipal- 
ity. For  all  the  consumption  above  this  amount,  the  meter 
rate  is  one-half  the  regular  rate.  The  floor  charge  mentioned 
above,  which  has  been  4c  per  100  sq.  ft.  in  the  majority  of 
cases  and  in  some  cases  5c,  is  now  standardized  at  3c  per  100 
sq.  ft.  The  minimum  floor  area  for  a  city  or  town  is  1,000 
sq.  ft.,  for  a  village  1.200  sq.  ft.  and,  where  a  residence  is 
more  than  usually  isolated,  1,500  sq.  ft.  A  maximum  of  3,000 
sq.  ft.  has  been  placed  on  all  residences. 

Or,  putting  it  another  way — the  primarj'  rate  is  charged 
on  all  consumption  up  to  an  amount  equal  to  4  kw.h.  per  100 
sq.  ft.  for  the  first  1.000  sq.  ft.,  and  the  secondary  rate  (one- 
half  the  primary)  on  an  amount  equal  to  .3  kw-.h.  for  each  ad- 
ditional 100  sq.  ft.  floor  area  over  1,000;  always  remembering 
that  the  minimum  floor  area  considered  is  1,000  sq.  ft.  and 
the   maximum,   3.000   sq.   ft. 

As  an  example  of  how  these  rates  work  out,  let  us  con- 
sider a  customer  with  a  floor  area  of  1,800  sq.  ft.  in  St. 
Thomas,  where  the  meter  rate  is  2c  and  suppose  his  monthly 
consumption  is  80  kw.h.  His  floor  charge  will  be  18  x  3  equals 
54c.  His  meter  charge  will  be  18  x  3  plus  10,  equals  G4  kw.h. 
which  at  2c  equals  $1.28.  The  balance  of  his  meter  charge  is 
80  minus  64,  equals  16  kw.h.  at  Ic,  equals  16c.  The  total  bill 
then  is  54c  plus  $1.28  plus  16c,  equals  $1.98,  or  an  average  rate 
per  kw.h.  of  $1.98  divided  by  80,  equals  2.475c.  From  this  is  de- 
ducted a  10  per  cent,  discount,  lea\'ing  the  net  charge  per 
kw.h.  2.2275c.  or  approximately  2J4c.  With  a  still  greater 
consumption  the  rate  would  be  less. 

With  this  new  rate  everything  will  depend  on  the  con- 
sumer using  more  current.  It  is  probable  that  80  or  even 
64  kw.h.  is  considerably  in  excess  of  what  the  average  house- 
holder with  a  floor  area  of  1,800  sq.  ft.  will  consume,  unless 
he  is  using  an  electric  range.  It  is  doubtful  if  the  little  ap- 
pliances such  as  toasters,  electric  irons,  vacuum  cleaners  and 
so  on  will  consume  this  amount.  While  at  first  sight,  there- 
fore, this  new  scheme  looks  to  be  a  considerable  re- 
duction, it  is  plainly  only  going  to  benefit  the  housekeeper 
who  either  makes  up  her  mind  to  do  everything  electrically, 
or  to  be  very  prodigal  of  her  current  consumption  for  illumin- 
ation and  general  utensil  requirements. 

The  new  rates  for  both  domestic  and  commercial  lighting 
are  given  below;  10  per  cent,  discount  for  prompt  payment  in 
every  case. 

Domestic  Rates.         Commercinl  Rale?. 
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Heated   Entirely    by    Electricity 

An  electric  installation  presenting  some  unusual  features 
was  recently  made  in  the  Comparator  Building  of  the  Domin- 
ion Land  Survey  in  Ottawa. 

The  building  itself,  which  is  150  x  10  x  12  feet  high  in- 
side, with  a  vestibule,  etc.,  measuring  about  10  x  15  is  con- 
structed of  brick  22  in.  thick,  furred  inside  to  allow  a  1-in. 
air  space  and  sheathed  with  matched  lumber  covered  with 
tar  paper.  Next  comes  an  18-in.  space  filled  with  shavings, 
more  sheathing,  another  4  in.  air  space  and  finally  the  finished 
inside  walls  of  double  sheathing,  making  a  total  tliickness  of 
almost  4  feet. 

The  foundation  goes  to  rock  at  a  depth  of  about  6  feet, 
the  space  being  filled  in  with  cinders  and  18  in.  of  shavings 
under  the  floor.  Under  the  roof  the  insulation,  also  of 
shavings,  is  4  feet  thick. 

The  only  openings  are  a  double  door,  the  inner  one  built 
like  a  refrigerator  door;  two  small  intakes,  one  at  each  end 
at  the  floor  level;  and  a  central  vent  in  the  roof. 

A  24-in.  motor-driven  ventilating  fan  is  suspended  from 
the  ceiling  at  each  end,  and  by  operating  these  fans,  the  air 
may  be  thoroughly  agitated  and  a  uniform  temperature  main- 
tained throughout  the  room.  To  determine  the  temperature 
with  great  accuracy,  while  tests  are  being  made,  twelve  deli- 
cate thermometers  are  placed  round  the  walls,  graduated 
in  tenths  of  degrees,  and  may  be  estimated  to  hundredths. 

Heat  is  furnished  solely  by  18  5-in.  x  30-in.  enamel  type 
electric  heaters  mounted  on  the  walls  around  the  room  and 
about   6   in.   from  the   floor.     They   are   thin   ribbed   castings 


The  old  saying,  "It's  an  ill  wind  that  blows  nobody 
good,"  is  applicable  in  a  measure  to  motor  trucking  as  regards 
the  present  United  States  interstate  quarantine  against  foot- 
and-mouth  disease.  Strict  quarantine  in  fifteen  states  is 
bringing  horse  transportation  to  a  standstill  at  state  lines 
But  while  interstate  horse-haulage  is  thus  checked  to  pre- 
vent spread  of  contagion,  the  immune  motor  truck  passes 
through  without  suspended  service  or  delay, — necessitating 
its  adoption  in  place  of  disqualified  horse  teams,  and  point- 
ing once  more  to  the  well-known  fact  that  the  motor  truck 
is  the  eventual  type. 


The  Robbins  &  Myers  Company,  Springfield,  Ohio,  have 
appointed  Mr.  C.  R.  Hunt  and  Mr.  Guy  H.  Gibbs  to  take 
charge  of  their  exhibits  at  San  Francisco  and  Sandiego  re- 
spegtively. 


Heating  unit  for  Comparator  Building. 

with  the  resistance  enamelled  to  the  back  and  with  a  low 
surface  temperature  and  an  exceedingly  large  radiating 
surface  of  approximately  2  watts  per  sq.  inch.  Two  more 
heaters  of  slightly  less  radiating  area  are  placed  in  each  air 
intake,  making  a  total  of  22. 

In  planning  the  heating  installation,  owing  to  the  con- 
struction of  the  building  it  was  decided  to  assume  radiation 
losses  as  25  per  cent,  of  the  ordinary  building,  thus  bringing 
electric  heating  into  the  range  of  financial  possibility.  The 
object  being  to  maintain  60  degrees  F.  inside  with  30  deg.  F. 
outside,  5  kw.  was  decided  on  as  the  current  required.  To 
provide  for  extremes  of  temperature  each  heater  was  divided 
into  two  circuits,  one  of  167  watts  and  one  of  333.  A  con- 
tract was  made  with  the  Ottawa  Electric  Company  for  a  flat 
demand  of  6  3/3  h.p.,  all  excesses  to  be  paid  on  a  meter  rate. 

A  special  switchboard  having  a  maximum  capacity  of  300 
amperes  at  110  volts  was  built.  The  board  is  somewhat  sim- 
ilar to  the  ordinary  distribution  panel,  but  there  are  two 
distinct  circuits.  One  of  these  is  unnietcred  and  divided 
into  three  branch  circuits,  one  for  the  air  intake  heaters  of 
2,000  watts  capacity,  one  for  low  heat  circuit  on  the  right 
side  of  the  room  and  one  for  the  low  heat  circuit  on  the  left, 
each  circuit  being  1,500  watts  capacity.  On  the  metered  side 
are  the  high  heat  circuits  for  the  right  and  left  sides  of  the 
building,  totalling  2,100  watts  each,  and  one  switch  for  pos- 
sible additions.  Each  branch  switch  has  a  capacity  of  50 
amperes  which  amply  provides  for  future  extensions;  a  light 
and  a  ground  detector  are  also  provided. 

The  rate  given  by  the  Ottawa  Electric  Company  for  the 
heating  service  was  $27.00  per  h.p.  year,  for  the  fixed  load 
of  5  kw.  or  0  2/3  h.p.,  or  .$180.00  per  annum.  For  all  current 
(jsed  over  this  minimum  unmetered  service  a  charge  of  3  cents 
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per  k\v.  liour  is  made,  but  this  metered  service  is  not  required 
excepting  with  abnormally  low  temperatures,  anything  above 
10  to  15  deg.  F.  being  taken  care  of  by  the  5  kw.  At  the 
same  time  it  was  extremely  necessary  to  provide  the  extra 
capacity  for  emergency  use. 

The  building  is  excellently  lighted  and  in  addition  to  the 
permanent  fixtures  a  small  110  volt  toy  transformer  witli 
variable  secondary  having  a  range  from  3-2G  volts  was  fur- 
nished and  the  circuit  carried  around  the  room  with  outlets 
at  every  instrument  and  microscope.  Testers  have  small 
torches  which  they  can  plug  in  and  use  for  making  their 
readings. 

To  give  some  idea  of  the  delicacy  of  the  work  carried 
on  in  this  building  and  the  absolute  necessity  of  a  uniform 
temperature  the  following  brief  description  of  the  apparatus 
may  be  of  interest.  There  are  a  series  of  concrete  piers  built 
up  from  solid  rock  and  isolated  from  the  floor,  having  fixed 
on  them  small  plates  bearing  very  fine  graduations.  The 
distance  from  pier  to  pier  is  determined  by  comparison  with 
an  invar  bar,  furnished  by  the  Societe  Genevoise,  Geneva, 
Switzerland,  and  calibrated  at  the  International  Bureau  of 
Weights   and   Measures,'  Paris.     This   bar,   which   has   a   co- 


to  utilize  power  purchased  at  regular  commercial  rates  from 
a  regular  lighting  company,  for  the  purpose.  Mr.  P.  M. 
Grimes,  of  the  Ottawa  Electric  Company,  met  the  demand 
from  the  central  station  point  of  view  in  a  most  enterprising 
way  and  gave  material  assistance  in  determining  the  most 
advantageous  rate  and  form  of  control.  The  heaters  were 
designed  and  built  by  the  Simplex  Electric  Heating  Company, 
of  Cambridge,  Mass.,  and  Belleville,  Ont. 


Good  Annual  Report 

The  Seventeenth  Annual  Report  of  the  West  Kootenay 
Power  and  Light  Company  for  the  year  ending  .August  olst. 
1914,  showed  gross  receipts  $424,262,  and  net,  $304,544.  Divi- 
dends on  the  preferred  stock  at  the  rate  of  7  per  cent,  and 
on  the  common  stock  at  the  regular  rate  of  5  per  cent  liavc 
been  paid  during  the  year.  This  financial  statement  is  more 
favorable  than  in  the  previous  year.  The  report  stated  that 
an  additional  8,000  h.p.  unit  was  placed  in  operation  about 
a  month  ago,  the  total  cost  of  which  was  a  little  less-  than 
$120,000.  This  unit  consists  of  an  AUis-Chalmers  turbine. 
Canadian    General    Electric    generator    and    switchboard    ap- 


A  notable  electric  heating 
installation  in  the  Com- 
parator Building  of  the 
Dominion  Land  Survey, 
Ottawa.  Enlarged  view 
of  unit  also  shown  here- 
with. 


efficient  of  expansion  slightly  less  than  l-io  llial  ul  steel,  is 
supported  on  a  carriage  running  along  rails  in  front  of  the 
bench  marks.  Microscopes  are  used  in  making  the  compari- 
son. The  length  from  bench  mark  to  bench  mark  is  deter- 
mined to  within  about  .000005  of  a  foot.  Having  obtained 
this  distance,  the  length  of  standard  tapes  may  be  deter- 
mined to  a  very  high  degree  of  accuracy  by  comparison  with 
the  l)ench  marks.  It  is  here  that  the  need  of  uniformity  of 
temperature  comes  in,  as  an  error  of  1-5  deg.  F.  in  the  actual 
temperature  of  the  tape  would  cause  an  error  of  .000124  feet 
in  the  length  of  a  100  foot  tape  when  reduced  to  standard 
temperature.  Other  tapes  are  checked  against  these  stand- 
ards on  a  secondary  apparatus  120  ft.  in  length,  the  tapes 
resting  side  by  side  on  practically  frictionless  pulleys,  in 
perfect  alignment.  This  secondary  apparatus  was  designed 
and  constructed  under  the  direction  of  the  department.  So 
Canada  now  has  the  honor  of  having  constructed  one  of  the 
most  precise   scientific   instruments  on   the  continent. 

Electric  heat  for  their  buildings  has  frequently  been 
used  by  companies  or  indiviiluals  having  a  surplus  of  power 
or  as  a  convenience,  where  special  conditions  made  a  low 
cost  possible,  but  to  Mr.  Deville,  Surveyor  General  of  tin- 
Dominion  Land  Survey  belongs  the  credit  of  being  the  firsl 


paratus  and  Canadian  \\  estiughuuse  transformer  equip- 
ment. The  president  of  the  company  is  Mr.  C.  K.  flosmer; 
the  vice-president  and  general  manager.  Mr.   L.  .\.  Campbell. 


Standardizing  Nomenclature 

At  a  recent  meeting  of  the  Committee  on  Nomenclature 
and  Standards  of  the  Illuminating  Engineering  Society  the 
following  resolution  was  adopted; 

Resolved,  that  it  is  the  opinion  of  this  Committee, 

(a)  That  the  output  of  all  illuminants  should  be  ex- 
pressed  in   lumens; 

(b)  That  illuminants  shoidd  be  rated  upon  a  lumen 
basis  instead  of  a  candle-power  basis; 

(c)  That  the  specific  output  of  electric  lami>s  should  be 
stated  in  lumens  jier  watt  and  the  specific  output  of  illum- 
inants dependent  upon  combustion  should  be  stated  in  lumens 
per  British  thermal  unit  per  hour. 

The  resolution  was  approved  by  the  Council  of  the  So- 
ciety December  10.  1'.I14. 


You  can't  stop  tiic  man  who  is  in  dead  earnest. 
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Workmen's  Compensation  Legislation 

James  O.  Carr  in  General  Electric  Review  Outlines  Conditions  in  Var- 
ious States — Claim  to  have  Evolved  Workable  Act  in  New 
York  State  —  Ontario  Act  in  Force  Jan.    1. 


One  of  the  most  remarkable  reform  movements  in  the 
industrial  world  of  the  United  States  in  recent  years  is  that 
which  has  had  for  its  object  the  enactment  of  laws  requiring 
the  payment  of  compensation  to  workmen  who  are  injured 
in  the  course  of  their  employment.  The  theor}-  upon  which 
this  movement  has  proceeded  is  that  the  workman  should  be 
compensated  for  disabilities  resulting  from  industrial  acci- 
dents regardless  of  the  question  of  fault,  and  that  the  finan- 
cial burdens  of  such  accidents  should  be  borne  by  the  indus- 
try in  general  rather  than  by  the  workers  alone. 

While  this  principle  has  been  in  force  in  some  of  the 
European  countries  for  many  years  yet  it  is"  only  within  the 
past  five  years  that  the  matter  has  been  taken  up  actively 
in  the  United  States. 

.A  law  was  enacted  in  the  State  of  Massachusetts  in  1907 
permitting  employer  and  employee  to  agree  on  a  plan  of 
compensation  and  the  State  of  Montana  passed  a  compensa- 
tion act  relating  to  the  coal  industry  in  1909,  yet  neither 
seemed  to  accomplish  the  desired  result  and  little  or  no  pro- 
gress was  made  thereunder.  It  really  received  its  initial  im- 
petus in  I9II9  when  a  commission  was  appointed  by  the  Legis- 
lature of  the  .State  of  New  York  to  investigate  the  whole 
subject. 

During  the  year  1910,  two  compensation  laws  were  pass- 
ed in  the  State  of  New  York,  one  elective  and  one  compul- 
sory, but  early  in  the  year  1911  the  compulsory  law  was  de- 
clared unconstitutional  by  the  Court  of  Appeals  of  the  State 
of  New  Y'ork,  upon  the  ground  that  it  took  the  property  of 
employers  without  due  process  of  law.  During  the  year  1911, 
compensation  laws  were  passed  in  the  States  of  California. 
Illinois,  Kansas,  Massachusetts,  Nevada,  New  Hampshire, 
New  Jersey,  Ohio,  Washington  and  Wisconsin,  some  of 
which  were  compulsory  and  some  elective. 

Laws  in  Twenty-four  States 

Since  that  time,  compensation  laws  have  been  passed  by 
other  states  so  that  the  principle  is  now  in  force  or  soon 
will  be  in  twenty-four  different  states.  One  of  the  last  states 
to  enact  a  workmen's  compensation  law  was  the  great  State 
of  New  York,  where  the  law  was  passed  in  the  month  of 
December,  1913.  That  law  is  in  many  respects  the  most 
liberal  to  the  workman  and  the  most  burdensome  to  the  em- 
ployer of  any  compensation  law  passed  by  the  various  states. 
It  was  passed  more  or  less  hurriedly  with  the  idea  that  the 
practice  of  compensating  workmen  for  injuries  sustained 
through  industrial  accidents  should  be  commenced  at  once 
and  that  an  actual  trial  of  the  law  would  show  wherein  it 
ought  to  be  amended  so  as  to  improve  it  for  the  benefit  of 
all  concerned.  It  has  been  in  actual  operation  since  July  1, 
1914,  and  it  is  already  evident  that  many  changes  are  neces- 
sary to  make  the  law  more  workable. 

Many  of  tlie  most  prominent  labor  leaders  in  the  coun- 
try have  said  that  the  present  workmen's  compensation  law 
of  the  State  of  New  York  is  the  best  compensation  law  ever 
passed  in  this  country.  That  this  is  so  from  the  standpoint 
of  the  workman  is  undoubtedly  true.  Many  of  the  employers 
feel  that  the  law  ought  to  be  less  burdensome  to  them  than 
it  is.  However,  this  will  undoubtedly  be  worked  out  satis 
factorily  in  time. 

In  most  of  the  states  tlie  law  is  elective,  that  is,  the  em- 
ployer and  the  employee  may  elect  to  accept  the  provisions 
of  the  law  or  not  just  as  they  choose.  In  the  case  of  the 
employer   who   elects  not   to   comply   with   the  provisions   of 


the  law,  however,  all  his  defences  are  taken  away  in  case  the 
workman  sues  him  for  damages  for  personal  injuries,  so  that 
the  employer  is  almost  compelled  to  accept  the  provisions 
of  the  law  rather  than  to  attempt  to  defend  negligence  ac- 
tions and  be  subjected  to  the  large  verdicts  which  would  cer- 
tainly be  rendered  against  him.  If  the  employee  elects  not 
to  accept  the  provisions  of  the  law.  he  is  relegated  to  the 
same  rights  which  he  had  at  the  time  the  new  law  went  into 
effect.  In  the  opinion  of  many  who  are  »conversant  with 
these  compensation  laws,  the  workman  should  only  have  tlie 
rights  which  existed  at  common  law  if  he  refuses  to  accept 
the  provisions  of  the  compensation  law,  the  idea  being  to 
compel  both  parties  to  abide  by  the  principle  of  compulsory 
compensation. 

In  some  states  the  compensation  law  is  compulsory, 
that  is,  both  employer  and  employee  must  abide  by  the  re- 
quirements of  the  law  and  the  employer  must  pay  the  com- 
pensation therein  provided. 

Question  of  Constitutionality 

The  elective  laws  were  passed  by  many  of  the  states  in 
urder  to  avoid,  if  possible,  any  question  as  to  the  constitu- 
tionality of  the  law  such  as  w'as  raised  at  the  time  the  first 
compulsory  law  was  passed  by  the  State  of  New  York. 
The  new  law  in  many  of  the  states  provides  that  all  work- 
men shall  come  under  its  provisions  except  farm  and  domes- 
tic labor.  In  other  states,  the  laws  are  so  framed  as  to 
cover  only  those  workmen  who  are  engaged  in  so-called 
hazardous  employments.  Where  this  has  been  done,  how- 
ever, some  means  have  been  found  to  include  nearl\  all 
workmen.  This  very  feature  is  one  of  the  objections  to  the 
New  York  law  because  it  is  uncertain  what  workmen  are 
covered  by  the  law  and  what  ones  it  does  not  cover.  How 
much  better  it  is  for  a  workman  to  be  under  the  protection 
of  the  compensation  laws  can  readily  be  seen.  As  soon  as 
he  is  injured,  he  is.  in  many  of  the  states,  entitled  to  medical 
attendance  for  a  period  of  from  two  weeks  to  three  months. 
at  the  expense  of  the  employer.  This  also  covers  hospital 
treatment,  medicine  and  other  requisites.  All  of  this  is  to  be 
provided  by  the  employer. 

If  the  injury  causes  temporary  disability  of  more  than 
one  week,  in  some  states,  and  more  than  two  weeks  in 
others,  which  is  called  the  waiting  period,  the  workman  is 
paid  a  certain  percentage  of  his  average  weekly  wages,  rang- 
ing from  50  per  cent,  in  some  states  to  66  2-3  per  cent,  in 
others,  so  long  as  the  disability  continues,  subject  to  certain 
limitations  as  to  length  of  disability  and  amount  paid. 

In  some  states  in  the  event  that  an  accident  causes  total 
permanent  disability  to  the  workman,  he  is  paid  the  weekly 
percentage  of  his  earnings  for  periods  of  time  ranging  from 
si.x  years  to  the  remainder  of  his  natural  life. 

Difficult  Complications 

If  the  workman  sustains  a  permanent  partial  disability, 
such  as  the  loss^cf  a  finger,  eye,  hand,  arm  or  foot,  he  is 
then  paid  a  certain  stipulated  amount  per  week  for  a  certain 
period  to  compensate  him  for  the  loss  sustained.  In  some 
states  he  is  also  paid  weekly  compensation  during  the  time 
of  disability  caused  by  the  permanent  injury;  but  the  most 
satisfactory  way  seems  to  be  to  pay  a  certain  fixed  amount 
which  is  considered  sufficient  to  compensate  for  the  loss,  and 
this  is  provided  for  in  the  laws  of  most  of  the  states. 

In  some  states,  the  workman  is  coinpensated  for  the  loss 
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of  earning  power  due  to  injury.  Tliis  is  likely  to  prove  quite 
troublesome  as  time  goes  on  and  will  lead  to  complications, 
as  some  of  the  Workmen's  Compensation  Commissions  of 
the  various  states  seem  inclined  to  hold  that  if  a  workman 
goes  back  to  work  and  takes  a  diflferent  job  which  pays  less 
money  than  he  earned  at  time  of  injury,  he  is  therefore  en- 
titled to  compensation  for  loss  of  earning  power. 

Method  of  Payment 

If  an  injury  proves  fatal,  then  the  widow,  children  or 
other  dependents  are  paid  a  certain  percentage  of  the  week- 
ly wages  of  the  deceased  workman.  In  some  cases  this  com- 
pensation is  paid  for  the  life  of  the  widow  if  she  does  not  re- 
marry, and  in  others,  for  a  certain  number  of  years  and  not 
to  exceed  a  certain  amount.  The  compensation  to  be  paid 
to  children  usually  ceases  when  they  reach  the  age  of  eigh- 
teen. In  addition,  many  of  the  states  require  the  employer 
to  pay  a  certain  amount  for  funeral  expenses. 

The  compensation  is  paid  to  the  workman  in  various 
ways.  In  New  York,  for  instance,  the  employer  pays  the 
money  to  the  Workmen's  Compensation  Commission  and  it 
in  turns  pays  the  injured  workman  or  his  dependents.  This 
plan  is  unwieldly  and  cumbersome  and  is  not  nearly  as  ex- 
jicditious  as  the  practice  in  many  other  states  where  the 
employer  makes  arrangements  to  pay  the  workman  direct 
the  amount  provided  by  law  pursuant  to  an  agreement 
made  between  the  parties  which  is  subject  to  the  approval 
of  the  Commission.  In  some  states  where  the  principle  of 
state  insurance  has  been  put  into  effect,  the  compensation  is 
paid  direct  to  the  workman  from  the  premiums  paid  in  by 
the  employers.  In  some  states,  the  compensation  must  be 
secured  to  the  workman  either  through  the  medium  of  in- 
surance in  stock  or  mutual  companies,  through  the  medium 
of  a  state  fund  or,  if  the  employer  can  give  satisfactory  proof 
of  his  financial  ability  to  pay  compensation  to  his  employees, 
he  may  be  permitted  to  carry  his  own  insurance  upon  giving 
a  satisfactory  bond  or  depositing  sufficient  security  to  guar- 
antee the  payment  of  the  compensation.  Most  employers 
carry  insurance  in  either  stock  or  mutual  companies.  Only 
the  employers  having  a  large  number  of  employees  can 
afTord  to  carry  their  own  insurance. 

Various  methods  are  adopted  for  handling  disputes  be- 
tween the  interested  parties  so  that  the  workman  may  re- 
ceive the  compensation  to  which  he  is  entitled  as  soon  as  pos- 
sible after  an  accident. 

.\s  time  goes  on,  many  developments  will  take  place  in 
connection  with  the  practical  working  out  of  these  laws  and 
we  shall  have  a  far  better  knowledge  of  them  and  their  bene- 
ficial effects  or  otherwise  five  years  hence. 

That  the  general  plan  is  sound  and  will  work  out  to  the 
interest  of  all  concerned  is  probably  conceded  by  all  who 
have  given  the  matter  thoughtful  consideration.  The  neces- 
sity for  such  legislation  has  been  more  or  less  forced  upon 
us  by  the  course  of  human  events  and  by  the  many  changes 
and  developments  in  the  method  of  carrying  on  modern  in- 
dustry. 

The  Burden  on  Society 

I'rior  to  1880,  the  handling  of  business  on  a  large  scale 
and  through  the  medium  of  great  corporations  was  practically 
unknown,  except  perhaps  with  respect  to  railroads  and  the 
manufacturing  interests  in  New  England.  Subsequent  to 
that  time,  however,  by  reason  of  the  great  improvements  in 
machinery,  it  became  possible  to  have  done  by  machinery  the 
work  which  had  formerly  been  done  by  the  individual  work- 
man, and  in  many  instances  the  workman  was  displaced  by 
machinery.  The  result  of  this  has  been  that  in  every  in- 
dustry the  production  has  been  marvelously  increased  and 
this  feature  has  been  largely  instrumental  in  developing  the 
great  manufacturing  industries  in  the  United  States.  While 
enormr)US  strides  were  being  made  in  the  manufacturing 
field.   Ihcrc   was  also  a  great  increase  in   the   number  of  in- 


dustrial accidents  due  to  the  greater  use  of  machinery  and 
the  hazard  incident  thereto.  As  a  consequence,  the  burden 
on  society  was  greatly  increased  because  of  the  fact  that 
the  workman  was  seldom  compensated  for  disabilities  due  to 
accidents  occurring  in  the  course  of  his  employment. 

In  former  years,  when  manufacturing  was  carried  on 
in  a  small  way  by  the  individual  employer,  he  usually  knew 
most  of  his  employees  and  took  more  or  less  of  a  personal 
interest  in  them  and  in  their  welfare.  This  resulted  in  a 
friendly  feeling  between  the  employer  and  the  employee  and 
there  then  existed  a  bond  of  human  sympathy  between  them. 
It  is  also  a  fact  that  in  those  days  the  labor  union  was  al- 
most unknown  and  had  little  or  no  influence  upon  manufac- 
turing operations. 

With  the  development  of  the  industry  through  the  me- 
dium of  machinery  there  came  another  development,  that  of 
the  labor  union,  which  to-day  has  almost  a  predominating 
influence  in  all  parts  of  the  country  where  large  bodies  of 
workmen  are  employed.  With  these  developments  and  the 
creation  and  growth  of  the  large  corporations  the  human 
element  was  lost  sight  of  in  many  ways.  The  workman  was 
looked  upon  more  and  more  as  a  machine  rather  than  an 
individual.  This,  of  course,  was  not  true  in  every  case,  but 
it  is  true  and  must  of  necessity  be  so  where  thousands  of 
workmen  are  employed  in  one  industry  since  those  in  charge 
of  the  industry  are  absolutely  unable  to  be  in  personal  touch 
with  all  of  the  employees.  This  is  al'so  true  where  the  labor 
unions  predominate,  because  the  members  of  the  labor  or- 
ganizations seem  to  prefer  to  deal  with  their  einployers 
through  the  medium  of  their  organizations  and  this  has  a 
tendency    to    eliminate    the    personal    element. 

In  the  days  of  small  industries,  when  a  workman  was 
in  trouble  or  was  incapacitated  through  injury,  he  was,  in 
many  instances,  looked  after  in  some  way  by  his  emploj'er 
who  attempted  to  relieve  him  and  his  family  from  the  loss 
which  he  was  bound  to  sustain.  It  is  not  to  be  understood 
that  this  was  so  in  every  instance  but  it  was  in  many  cases. 
At  the  same  time  the  employer  who  was  engrossed  in  accu- 
mulating wealth  undoubtedly  very  often  overlooked  the  mis- 
fortune of  his  employee  and  was  inclined  to  rely  upon  his 
legal  rights  in  the  event  that  any  claim  w'as  made  upon  him 
for  compensation. 

Common  Law  Places  Workmen  at  Disadvantage 

The  common  law  governing  the  relations  of  employers 
and  employees  in  connection  with  injuries  sustained  during 
the  course  of  employment  was  such  that  the  emploj'er  w-as 
seldom  legally  responsible  for  injuries  which  "happened  •  to 
the  workman  in  the  day's  work.  The  only  way  in  which  the 
workman  could  recover  money  damages  from  his  employer 
was  by  proving  that  the  employer  was  negligent  and  that  he 
did  not  fulfil  the  duty  which  he  owed  the  employee.  It  can 
well  be  realized  how  difficult  it  was  for  the  employee  to 
sustain  this  burden  when  he  was  obliged  to  prove  that  h" 
himself  was  in  no  way  negligent  and  that  his  actions  did 
not  contribute  to  the  accident;  that  he  did  not  understand 
the  risk  and  did  not  assume  it  and  that  the  accident  was  not 
due  to  negligence  of  some  other  employee  engaged  on  the 
work.  Prior  to  the  enactment  of  the  Eiuploycr's  Liability 
Laws,  in  many  states  even  the  superintendent  in  charge  of 
the  work  was  held  in  many  instances  to  be  a  co-employee, 
so  that  if  for  any  reason  the  accident  happened  through  his 
negligence   the   employee  could  not   recover. 

The  law  in  these  respects  being  so  harsh  ui>on  the  em- 
ployee and  the  burden  on  society  caused  by  industrial  acci- 
dents having  increased  so  rapidly,  it  became  more  and  more 
apparent  th.it  there  must  be  some  enlargement  made  of  the 
rights  of  the  employee  to  recover  for  accidents  sustained  in 
the  course  of  his  employment.  As  a  result  many  of  the 
states  have  from  time  to  time  passed  so-called  employer's 
liability  laws,  placing  a  much   greater  burden   upon   the  cm- 


January  1,  1915 


THE     ELECTRICAL     NEWS 


31 


ploycr  and  relieving  the  employee  in  many  ways.  Up  to  the 
year  1912  these  laws  had  become  so  drastic  so  far  as  the  em- 
ployer was  concerned  that  it  was  more  and  more  diflicult 
for  him  to  escape  the  payment  of  damages  to  injured  work- 
men regardless  of  how  the  accident  might  have  happened. 
This  situation  came  about  in  many  respects  through  the 
work  of  unscrupulous  lawyers  who  became  so  skilled  in 
negligence  litigation  that  they  could  almost  always  find 
some  means  of  making  the  case  a  question  of  fact  which  the 
Courts  have  held  required  the  submission  of  the  case  to  a 
jury.  Within  the  past  ten  years  the  submission  of  such  a 
case  to  a  jury  almost  invariably  resulted  in  a  verdict  for  the 
plaintiff  against  the  defendant.  If  the  defendant  was  a  cor- 
poration it  was  almost  a  foregone  conclusion  that  the  verdict 
would  be  a  substantial  one  and  that  it  would  eventually  be 
sustained  by  the  Appellate  Courts.  Juries  in  the  past  five 
years  have  seemed  to  lose  .their  reason  and  judgment  when 
called  upon  to  render  verdicts  in  cases  of  this  character.  The 
amounts  awarded  by  them  have  been  astounding  and  un- 
reasonable beyond  any  question.  Passion  and  prejudice 
have  undoubtedlj'  prevailed  in  a  great  many  cases  of  this 
character  and  have  tended  to  influence  the  verdict.  The  de- 
fendant, however,  has  found  it  almost  impossible  to  demon- 
strate that  such  was  the  case.  The  slogan  has  been:  "The 
corporation  is  rich;  it  can  stand  it.  Let's  give  the  poor  fel- 
low a  good  substantial  verdict." 

Co-operation  of  Value  to  Both 

By  reason  of  this  situation  the  employer  who  has  been 
looking  into  the  future  has  tried  to  establish  for  his  own 
welfare  as  well  as  that  of  his  employees,  a  system  of  com- 
pensation which  would  to  some  extent  relieve  the  employee.^ 
from  the  burden  of  industrial  accident  and  that  the  employ- 
ers have  succeeded  admirably  in  many  cases  is  a  well-known 
fact.  That  this  should  be  done  from  a  social  standpoint 
need  not  be  demonstrated.  That  it  should  be  done  from  ;; 
business  standpoint  also  requires  no  demonstration.  The 
employee  himself  was  made  to  realize  that  it  was  for  his 
interest  to  co-operate  with  his  employer  along  these  lines 
when  it  became  more  and  more  apparent  that  the  lawyers 
who  handle  negligence  litigation  were  in  almost  every  in- 
stance merely  exploiting  the  injured  workman  for  the  purpose 
of  getting  the  substantial  fee  which  they  would  obtain  in 
the  event  of  the  litigation  being  successful.  The  speculative 
feature  of  this  class  of  litigation  had  a  tendency  to  make 
the  plaintifif  as  well  as  his  lawyers  disregard  the  truth  ia 
many  instances,  the  sole  object  being  to  endeavor  to  obtain 
a  verdict  against  the  employer. 

Many  employers  have  for  years  been  carrj-ing  on  their 
own  systems  of  compensation  for  injured  and  killed  work- 
men and  their  dependents,  and  have  been  successful  in  their 
efforts  in  this  direction  and  have  succeeded  in  reducing  the 
annoyance  and  expense  incident  to  negligence  litigation  to 
a  minimum  and  have  thereby  been  able  to  increase  the  com- 
pensation and  relief  to  the  injured  employee.  Particularly 
is  this  true  in  respect  to  the  employer  who  has  handled  his 
own  insurance  rather  than  by  having  insurance  companies 
protect  him  through  the  medium  of  casualty  insurance. 

Workmen  Needed  Protection 

Undoubtedly  one  of  the  greatest  incentives  to  the  en- 
actment of  workmen's  compensation  laws  in  the  various 
states  has  been  the  methods  adopted  by  casualty  companies 
in  conducting  their  business  and  in  adjusting  claims  made 
by  employees  for  injuries  sustained  by  them.  The  attitude 
of  the  insurance  companies  until  very  recent  years  has 
been  that  they  would  not  pay  anything  to  the  in- 
jured workman  if  it  was  possible  to  avoid  it,  preferring  to 
rely  upon  their  legal  defences  in  case  the  workman  saw  fit 
to  bring  a  suit.  Whenever  an  accident  happened  the  insur- 
ance company  intervened  between  the  employer  and  the  em- 
ployee and  the  emiiloyee  was  obliged  to  conduct  liis  negotia- 


tions, if  any,  with  the  insurance  company.  Naturally  the  or- 
dinary workman  is  not  versed  in  matters  of  this  character 
and  he  was  at  a  tremendous  disadvantage  when  attempting 
to  do  business  with  the  representatives  of  the  insurance 
companies.  As  a  result  he  was  imposed  upon;  he  was  un- 
able to  clearly  understand  his  legal  rights,  and  was  made  to 
understand  that  before  he  could  hope  to  recover  anything  he 
would  be  obliged  to  go  through  a  protracted  litigation  which 
might  extend  over  a  period  of  years  and  in  the  end  it  was 
possible  and  perhaps  probable  that  he  would  be  unsuccessful, 
in  which  event  he  would  recover  nothing.  During  all  the 
time  that  this  litigation  might  continue  he  would  have  the 
worry  and  annoyance  of  it  and  nothing  to  compensate  him 
for  his  injury,  which  in  many  instances  was  serious;  so  thai 
the  insurance  companies  by  use  of  such  arguments  were  in 
most  instances  able  to  effect  a  settlement  for  a  small  amount 
and  get  the  case  disposed  of.  It  is  significant  that  the  rec- 
ords show  that  prior  to  the  time  when  compensation  laws 
were  first  enacted  in  this  country  the  amount  disbursed  by 
insurance  companies  in  the  way  of  payment  of  compensation 
to  injured  emploj'ees  was  about  30  per  cent,  of  the  total 
premiums,  the  balance  being  used  by  the  insurance  com- 
panies for  the  payment  of  their  expenses  and  dividends  to 
their  stockholders.  Of  the  30  per  cent,  probably  a  large 
amount  was  paid  over  by  employers  to  lawyers  and  others 
for  assistance  rendered  by  them.  It  can  readily  be  seen  that 
the  real  purpose  for  which  insurance  was  taken  out  was  not 
to  insure  the  payment  of  compensation  to  the  injured  work- 
men when  the  accident  was  due  to  the  fault  of  the  employer, 
but  rather  to  relieve  the  employer  from  making  any  pay- 
ment whatsoever  and  as  a  result  the  workman  received  a 
small  percentage  of  the  amount  to  which  he  was  really  en- 
titled and  in  addition  considerable  feeling  was  engendered 
between  him  and  the  employer.  It  was  apparent  to  the 
manufacturers  who  were  able  to  look  ahead  that  this  state 
of  affairs  coupled  with  the  expense  and  annoyance  incident 
to  the  harassing  negligence  litigation,  could  not  continu'; 
much  longer  and  that  some  remedy  should  be  found  which 
would  make  both  of  these  things  entirely  unnecessary,  and  in 
addition  enable  both  employer  and  his  employee  to  work 
more  in  harmony  with  each  other,  and  aiiford  the  man  who 
was  injured  at  his  work  a  partial  recompensation  for  the  los.? 
which  he  should  sustain.  The  workmen  were  also  beginning 
to  think  along  the  same  lines. 

Human  Conservation 

While  the  employers  and  employees  may  both  claim  the 
credit  for  workmen's  compensation  legislation,  yet  regardless 
of  the  question  as  to  whom  the  credit  belongs  it  may  safely 
be  said  that  it  is  one  of  the  greatest  steps  in  promoting 
social  welfare  that  has  occurred  in  modern  times.  It  may 
well  be  termed:  "The  movement  to  conserve  human  life  and 
health  through  the  medium  of  legislative  enactment."  As 
time  goes  on  both  the  employer  and  the  employee  will  won- 
der why  the  great  waste  of  human  life  and  health  which  we 
have  endured  up  to  very  recent  years  was  permitted  to  go 
on  unchecked  when  it  was  possible  to  remedy  the  difficulty  so 
readily.  It  will  also  be  found  after  these  laws  have  been  en- 
forced for  a  short  tiine  that  neither  the  employer  nor  the 
employee  would  be  willing  to  go  back  to  the  old  condition 
of  things  under  any  consideration.  That  it  may  be  classed 
as  paternal  legislation  is  in  one  sense  true,  but  on  the  other 
hand  it  is  agreed  that  paternal  legislation  that  brings  de- 
sired results  to  al^parties  interested  alike  is  the  best  kind  of 
legislation  that  can  be  enacted.  There  can  be  no  ground 
for  arguing  that  such  a  law  is  unjust  and  inequitable,  so  far 
as  the  principle  is  concerned.  In  the  years  gone  by  the  ma- 
chine in  the  shop  when  out  of  order  was  shut  down  and 
promptly  repaired  so  that  it  might  be  again  put  in  use  for  the 
purpose  for  which  it  was  designed  and  thereby  enable  the 
employer  to  make  use  of  it  in   turning  out  Iiis  product.      In 


M 


THE     ELECTRICAL     NEWS 


January  \,   I'.il.') 


llie  same  way  the  horse  that  was  used  for  hauling  the  freight 
anil  other  material  around  the  plant  when  taken  sick  was 
promptly  attended  to  by  the  veterinary.  He  was  fed  and 
cared  for.  and  every  effort  made  to  put  Iiim  in  good  condi- 
tion So  that  he  could  again  resume  his  work.  To  be  sure  no 
wages  were  paid  to  the  horse  but  yet  as  compensation  for 
llie  food  and  care  which  he  received  he  performed  a  certain 
amount  of  work  for  the  employer.  That  this  condition  of 
affairs  should  have  been  overlooked  for  so  many  years  and 
these  principles  not  applied  to  the  human  machine  seems 
almost  startling  in  the  light  of  present-day  developments. 
Why  is  it  that  the  human  machine  did  not  receive  equally  as 
good  care  and  treatment  as  the  others?  Was  it  because  of 
sellishness  or  neglect  or  failure  to  consider  tlic  true  merits 
of  the  situation?  The  answer  undoubtedly  is  that  when  the 
human  machine  became  out  of  order  for  any  reason  it  could 
promptly  be  replaced  by  another  without  any  trouble  or  ap- 
parent expense,  and  for  that  reason  the  man  who  was  injur- 
ed in  employment  was  displaced,  for  the  time  being  in  any 
event,  by  another  workman  who  was  prepared  to  take  up  his 
work,  and  if  the  former  employee  had  been  so  disabled  as  to 
be  unable  to  resume  his  emplojaiient  then  the  new  one  could 
remain  on  permanently.  In  the  case  of  the  horse  it  would 
cost  a  substantial  sum  of  money  to  replace  him  even  tem- 
porarily, whereas  with  the  human  being  it  cost  nothing,  so 
that  the  action  taken  may  properly  be  said  to  have  depended 
entirely  upon  the  question  of  cost.  Nowadays  the  employer 
is  finding  out  that  it  is  money  well  invested  to  keep  the 
human  machine  in  proper  working  order  and  condition.  The 
benefits  derived  from  his  efforts  in  this  direction  are  mani- 
f<dd.  It  is  seen  not  only  in  the  workman  himself  but  the 
benefit  redounds  to  his  wife  and  children  and  to  the  public 
in  general  which  is  relieved  from  any  apparent  burden  so 
far  as  he  is  concerned.  If  a  man  is  in  good  physical  condi- 
tion he  can  naturally  do  more  work  and  do  it  better  than 
the  man  who  is  ailing  and  unfit  for  the  employment  in  which 
he  is  engaged.  The  more  and  the  better  production  the 
manufacturer  is  able  to  put  out  the  more  business  he  does, 
the  larger  his  income,  and  presumably  the  greater  his  profits. 
The  saving  to  the  communitj^  in  general,  by  reason  of  the 
enactment  of  laws  regarding  compensation  of  workmen  who 
are  injured  in  the  course  of  their  employment,  will  more 
than  compensate  for  any  additional  expense  to  which  the 
state  may  be  put  in  administering  such  laws.  Heretofore  a 
large  portion  of  the  time  of  our  courts  has  been  devoted 
almost  exclusively  to  the  conduct  of  negligence  litigation 
arising  out  of  accidents  to  employees.  In  fact  the  calen- 
dars in  some  of  the  courts  in  the  larger  cities  have  been 
almost   entirely    filled    with    these    negligence    actions. 

Wdl  Reduce  Litigation 

Without  question  the  work  of  the  courts  in  such  a  state  as 
New  York  will  be  so  materially  decreased  by  the  disappear- 
ance of  this  class  of  litigation  that  many  of  tlie  judges  will 
have  time  on  their  hands  and  some  of  them  could  be  dispensed 
with.  When  the  enormous  expense  that  is  attendant  upon 
the  operation  of  the  courts  is  realized  it  will  be  seen  at  a 
glance  that  a  great  saving  is  to  be  effected.  In  addition  to 
that,  the  workman  who  is  seriously  injured  is  not  going  to 
be  a  burden  upon  himself  and  his  family  and  upon  society  in 
general.  He  is  not  going  to  be  made  to  feci  that  he  is  de- 
pendent on  charity  for  his  existence.  He  is  still  going  to  be 
able  to  hold  his  head  up  among  other  men,  knowing  that  so 
long  as  he  is  deprived  of  his  ability  to  work  by  reason  of 
the  injury  sustained  in  the  course  of  his  employment  he  is 
going  to  receive  compensation  to  assist  him  to  a  considerable 
extent  in  caring  for  his  family  during  the  time  of  his  dis- 
ability. This  feeling  of  self-respect  which  the  workman  will 
have  is  in  itself  worth  a  good  deal  and  will  lend  to  make 
hiin  in  most  instances  a  better  citizen.  The  burden  of  coni- 
pcnsating  employees  will  be  borne  by  the  industry  and  when 


il  is  of  sufficient  amount  to  be  at  all  appreciable  it  will  be 
;.ddcd  to  the  cost  of  the  production,  and  the  consumer,  wliich 
is  the  public,  will  pay  fi)r  it.  In  this  way  society  in  general 
pays  the  expense  as  it  really  does  in  everything  else  ulti- 
mately. The  workman  who  is  compensated  while  injured 
will,  by  being  able  to  receive  enough  to  keep  his  family  from 
want,  also  be  able  to  keep  his  children  in  school  and  thereby 
confer  an  untold  benefit  upon  them.  They  will  not  of  neces- 
sity be  obliged  to  start  working  .  when  the  wage  earner  of 
the  family  is  disabled,  whereas  they  might  be  obliged  to  do 
so  much  before  the  intended  time  if  there  were  not  other 
means  of  support. 

Hard  to  Please  Everybody 

Of  course  it  is  impossildc  to  have  legislation  of  this 
character  which  is  not  without  some  drawbacks  and 
subject  to  much  criticism.  In  many  of  the  states  the 
claim  is  made  that  the  compensation  is  too  liberal  and 
too  far-reaching  in  that  it  will  be  an  incentive  where  the 
compensation  is  too  high  for  the  injured  workman  to  remain 
out  of  employment  as  long  as  he  possibly  can.  Of  course 
there  may  be  something  in  this,  particularly  if  the  workman 
carries  his  own  insurance  either  through  insurance  com- 
panies or  some  fraternal  organization,  for  by  taking  such 
insurance  benefits  in  conjunction  with  the  compensation  paid 
by  the  employer  he  may  derive  more  than  the  sum  which  he 
would  receive  wdien  working  steadily.  This,  however,  is  a 
condition  which  must  be  met.  In  some  states  the  list  of  de- 
pendents is  carried  to  extremes,  persons  being  entitled  to 
compensation  as  far  remote  from  the  injured  person  as 
grandparents  and  grandchildren  and  nephew's  and  nieces.  It 
is  undoubtedly  true  that  the  schedule  of  compensation  for 
partial  permanent  disability  seems  in  many  instances  high  but 
time  alone  will  tell  how  burdensome  this  may  be  in  the  states 
where  such  compensation  seems  to  be  unduly  high.  For- 
tunately this  only  pertains  to  a  class  of  accidents  which  are 
fewest  in  number.  Tliat  an  untold  amount  of  good  is  going 
to  be  accomplished  by  these  laws  must  be  admitted  without 
controversy.  It  is  going  to  have  a  tendency  to  cause  em- 
ployers to  investigate  more  carefully  their  working  condi- 
tions in  order  that  they  may  ascertain  wherein  they  may  re- 
duce the  number  of  accidents  in  their  factories.  Every  acci- 
dent prevented  means,  theoretically,  so  many  dollars  earned, 
because  by  reducing  the  number  of  accidents  the  expense  in- 
cidental thereto  will  be  diminished.  An  employer  will  be 
warranted  in  expending  money  for  the  purpose  of  reducing 
the  number  of  accidents  because  it  will  be  found  to  be  an 
excellent  investment.  The  amount  of  stimulation  that  has 
occurred  since  the  beginning  of  the  agitation  for  workmen's 
compensation  legislation  is  surprising.  Many  large  manu- 
facturers have  been  and  now  are  spending  thousands  of  dol- 
lars in  safeguarding  machinery  and  doin,g  other  things  to 
decrease  the  hazard  of  the  employment  and  make  it  safe  for 
the  life,  limb  and  health  of  the  employee. 

Accidents  Caused  by  Poor  Lighting 

Naturally  these  things  have  a  teiuleiicy  in  improve 
the  efficiency  of  the  workman  and  his  surroundings. 
(  )iie  of  the  great  elements  which  have  been  found 
to  have  a  very  important  bearing  upon  industrial 
accidents  is  the  (piestion  of  lighting  and  it  has  been 
shown  that  many  accidents  wdiich  could  well  he  prevented 
have  been  caused  by  failure  to  properly  li.u;ht  the  place  wdiere 
the  employee  was  performing  his  work.  It  has  been  found  a 
simple  proposition  in  many  ways  to  place  these  safeguards 
.iround  the  employee  and  thereby  reduce  the  possibility  of 
accidents  and  it  is  undoubtedly  due  to  the  fact  that  it  has 
lui  11  so  simple  and  easy  to  do  these  things  that  they  have 
been  left  undone  for  so  long  a  period  of  time.  In  another 
respect,  outside  of  comi)ensation  for  industrial  accidents,  the 
employee  is  bound  to  derive  a  substantial  benefit.  The  bur- 
(Conohidetl  on  p.  47) 
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STOP  —  LOOK  —  LISTEN 

A  Brief  Description  of  tlie  "Safety  First"  Campaign 
Bein^  Waged  by  Montreal  Tramways  Company 

By  Mr.  A.   Gaboury* 

At  the  first  suggestion  of  preparing  a  paper  on  "Safety 
First,"  I  hesitated  a  little  bit,  feeling  that,  perhaps,  "Safety 
First"  was  somewhat  out  of  keeping  with  the  war  spirit 
of  these  present  days;  but  on  second  thought,  when  we  re- 
member that  we  are  all  really  fighting  for  our  national  ex- 
istence, "Safety  First"  would  seem  to  be  very  much  in  order. 

The  words  "Safety  First"  have  been  given  so  mucli 
prominence  during  the  past  few  years,  that  many  are  led  to 
believe  that  this  movement  is  something  new,  and  many 
claims  are  made  for  the  credit  of  originating  it.  but  in  my 
opinion  these  claims  are  made  unwisely. 

"Safety  First"  is  not  new,  its  origin  is  not  of  to-day 
or  even  of  yesterday,  but  of  long  ago,  in  tlie  dark  ages  when 
accidents  happened  by  premeditated  design  and  when  claims 
were  settled  on  the  spot  by  right  of  might.  In  fact,  as  1 
understand  it,  we  are  indebted  to  this  movement  for  our  first 
record  of  transportation,  as  although  the  exact  words 
"Safety  First"  were  not  stencilled  on  Noah's  Ark,  it  was  un 
douljtedly  built  as  a  means  to  that  end. 

"Safety  First"  appeals  to  one  in  two  ways: — First:  from 
the  standpoint  of  humanity,  and  second:  from  the  point  of 
view  of  economy;  and  what  better  excuse  can  any  campaign 
have  than  that  it  touches  at  the  same  time  both  our  hearts 
and  our  pockets. 

On  the  first  point  I  don't  think  I  need  say  very  much; 
all  are  agreed  on  the  good  of  any  movement  that  will  allevi- 
ate human  pain  or  suffering  or  that  will  help  in  saving  the 
lives  of  our  fellow  beings.  On  the  second  point  I  would 
sulMiiit  tliat  "Safety  First"  is  Init  an  old  friend  with  a  new 
name:  in  other  words,  it  is  Efficiency  or  the  Elimination  of 
Waste. 

The  tendency  in  these  modern  days  is  towards  higher 
expenses,  and  every  manufacturer,  wholesaler,  retailer  and 
public  service  corporation  feels  the  pinch  of  increased  cost, 
of  labor  material  and  overhead  charges;  to  offset  this,  in- 
creased efficiency  and  elimination  of  waste  is  necessary,  and 
of  all  waste  surely  there  is  none  more  absolutely  useless  than 
Accidents. 

Accidents  are  a  costly,  expensive,  dangerous  waste, 
whether  a  manufacturer,  a  public  service  corporation  or  a 
private  individual  is  concerned;  the  damages,  whoever  may 
be  at  fault,  are  a  pure  loss,  while  money  itself  cannot  repay 
the  loss  of  life  and  limb. 

Therefore.  I  think  that  from  the  economic  standpoint, 
"Safety  First"  or  the  Prevention  of  Accidents  or  the  Elimin- 
ation of  Waste  should  appeal  to  everyone,  whatever  Iiis  sta- 
tion in  life. 

From  the  viewpoint   of   a  Tramway  Man   there   are   two 
parties  to  be  considered  in  the  "Safety  First"  campaign.     On 
the  one  hand  we  have  our  own  Employees  and  on  the  other 
'Superintendent  Montreal  Tramways  Company. 


hand,  the  General  Public,  and  as  the  views  of  both  arc  gener- 
ally divergent,  our  aim  must  be  to  reconcile  them  and  to  get 
each  one  to  Stop,  Look  and  Listen  for  the  other. 

The  company  of  which  I  have  the  honor  to  be  superin- 
tendent has,  during  the  past  few  years,  devoted  much  time 
and  money  to  the  proper  education  of  our  men  with  a  view 
to  bringing  the  efficiency  of  everyone  to  as  high  a  point  as 
possible;  in  the  first  place,  great  care  is  taken  in  the  selection 
of  men;  the  physical  standard  is  very  high;  the  candidate 
must  have  some  educational  qualifications  and  must  also 
show  he  is  likely  to  be  an  apt  pupil;  when  taken  on  as  a  stu- 
dent, he  is  educated  with  care  and  thoroughness  and  mucli 
attention  is  given  to  detail  so  that  when  he  is  finally  passed 
as  a  full  fledged  employee  he  is  as  much  as  we  can  make  him, 
a  competent  responsible  man,  able  to  take  care  of  himself 
and  to  do  his  share  in  taking  care  of  others. 

It  takes  two  to  make  a  quarrel,  and  I  might  say  it  takes 
two  to  make  an  accident,  and  the  deeper  we  have  gone  int" 
this  question  of  educating  our  own  men,  the  more  apparent 
it  has  become  that  the  one  party  could  not  be  considered 
witliout  the  other,  that  both  must  be  treated  as  component 
parts  of  the  whole,  and  that  each  must  be  taught  to  look  at 
the  question  from  the  viewpoint  of  the  other. 

To  this  end,  I  had  the  pleasure  of  inaugurating  a  public 
campaign  for  "Safety  First"  early  last  spring,  and  the  results 
so  far  have  been  astonishingly  gratifying. 

The  congestion  of  vehicles  on  our  principal  streets  had 
become  such  that  accidents  were  daily  becoming  more 
numerous  and  some  steps  had  to  be  taken  towards  the  pre- 
vention of  these  accidents  if  we  were  to  maintain  the  envi- 
able position  that  our  city  has  so  far  enjoyed. 

Collisions  between  tramcars  and  vehicles  are  one  of  the 
most  numerous  types  of  accidents,  and  also  the  one  that  can 
be  most  easily  avoided,  if  both  parties  are  imbued  with  the 
spirit  of  Give  and  Take  and  each  lias  due  regard  for  the 
rights  of  the  other. 

Street  cars  must  follow  the  tracks;  they  cannot  turn  out 
li)  avoid  an  accident;  but  a  vehicle  can,  and  if  the  motorman 
will  give  the  driver  sufficient  time  to  turn  off  the  track,  and 
if  the  driver  will  take  the  chance  to  turn  out.  accidents  of 
this  type  could  be  avoided  easily. 

Accidents  of  this  kind  naturally  interest  our  company 
but  it  must  be  admitted  by  all  that  all  owners  of  vehicles, 
whether  rigs  or  automobiles,  are  equally  interested,  and  in 
this  spirit  we  appealed  to  all  cartage  and  express  companies, 
laundries,  bakers,  milkmen,  departmental  stores,  etc.,  point- 
ing out  to  them  that  their  interests  and  ours  were  identical 
along  these  lines,  and  asking  for  their  direct  help  in  reducing 
the  number  of  these  accidents. 

In  the  same  spirit,  we  have  sent  out  letters  and  litera- 
ture to  the  home  addresses  of  all  drivers  in  the  city,  witli  tlic 
idea  of  impressing  on  them  "Mutual  Help"  and  "Give  and 
Take." 

That  these  steps  have  been  productive  of  results  must  lie 
acknowledged  by  all,  and  I  only  mention  them  to  show  the 
spirit  in  which  we  have  undertaken  the  movement. 

In  the  hustle  and  bustle  of  these  modern  days,  people  arc 
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apt  to  lorgct  that  conclitiiuis.  in  tlic  streets  have  changed 
rapidly  in  the  last  few  years,  and  while,  a  few  years  ago, 
one  might  safely  step  off  the  sidewalk  and  cross  the  street  at 
any  point,  it  cannot  be  done  now.  The  street  can  only 
safely  be  crossed  at  the  regular  street  crossings  and  then, 
not  before  we  remenilier  to: 

"STOP,  LOOK  AND  LISTEN." 

Most  people  are  apt  to  dismiss  the  subject  with  the 
wave  of  the  hand.  "Oh,  I  Can  Look  Out  For  Myself"  but  it 
is  just  through  this  "Care  Free  Feeling"  that  accidents  hap- 
pen. .'Vll  accidents  are  not  the  result  of  one's  own  careless- 
ness but  may  be  caused  by  the  carelessness  of  another,  con- 
sequently no  one  is  Free  From  Danger;  no  one  can  say  "I 
Can  Take  Care  of  Myself";  he  may  perhaps  do  that  but  he 
cannot   take  care  of  what   tlie  otlier  man   may  do  to  him. 

Take  Care  of  Yourself,  but  Take  Care  of  the  Other  Fel- 
low Also. 

All  accidents  can  be  traced  directly  or  indirectly  to  negli- 
gence or  carelessness  on  the  part  of  sonic  one,  and  our  aim 
in  this  public  "Safety  First"  Campaign  is  to  eliminate,  as 
far  as  possible,  this  negligence  or  carelessness,  whether  on 
the  part  of  the  tramway  employees  or  the  general  public. 

"Better  Be  Safe  Than  Sorry" 
And  if  each  one  of  us,  whether  tramway  man,  automo- 
l)ilist,  driver  or  pedestrian,  will  only  put  his  shoulder  to  tho 
wheel  and  help,  remembering  that  each  is  dependent  on  the 
other,  it  will  not  be  long  before  the  reputation  for  safe 
streets,  and  well  regulated  traffic  will  be  enjoyed  by  every 
city  and  town  in  our  fair  Dominion. 


NEW  STEAM  TURBINE  UNIT  FOR  O.E.R. 

An  Addition  of  4000  Kv.a.  as  Emergency  Stand-by- 
Best  Designed  Equipment  Throughout 

A  new  steam  power  plant,  built  and  equipped  at  a  cost 
of  .$200,000,  has  just  been  put  into  operation  by  the  Ottawa 
Electric  Railway  Company. 

The  power  building  is  of  brick  on  concrete  foundation 
with  concrete  roof.  The  boiler  room  is  86>i  by  40  feet  and 
48  feet  high,  equipped  with  three  Babcock  &  Wilcox  marine 
type  water  tube  boilers,  with  integral  superheaters,  having  a 
capacity  of  converting  90,000  lbs.  of  water  per  hour,  with 
200  lbs.  steam  pressure.  Each  boiler  is  fitted  with  a  5J^  ft. 
smoke   stack.   (50   ft.   high,   with   induced   draught   fan.   driven 


motor-driven  stokers.  The  ash  is  removed  by  spiral  con- 
veyors, elevated  to  a  hopper,  and  delivered  outside  the  build- 
ing through  a  spout.  Water  is  fed  to  the  boilers  by  two 
Weir  vertical  pumps,  each  capable  of  supplying  all  the  boilers. 
The  coal  crusher,  elevator  and  conveyor,  and  tlie  ash  handling 
machinery  are  all  motor  driven. 

The  engine  room  is  86^  by  25  ft.  and  30  ft.  high.  It  is 
equipped  with  one  4,000  kv.a.,  2,400  volt  turbo-generator,  3,- 
fiOO  r.p.ni.  The  field  is  excited  by  a  60  kw.,  125  volt,  d.c. 
generator,  direct  connected  to  a  90  h.p.,  440  volt,  induction 
motor.  The  engine  room  also  contains  a  1,000  kw.  motor- 
generator  set. 

Lately  the  Ottawa  Electric  Railway  Company  have  been 
hard  pressed  to  get  sufficient  power  for  their  water  plant, 
owing  to  the  water  in  the  Ottawa  River  being  at  a  lower 
ebb  at  this  time  of  the  year  than  it  has  been  at  the  same 
period  in  other  years  for  generations.  The  new  steam  plant 
will  thus  serve  as  a  timely  auxiliary  to  the  water  power  plant. 
Alternating  current  is  transmitted  from  the  new  power  house 


Boiler  room  of  O.E.R.  Co.'s  standby  plant. 

Ijy  separate  motor  on  each  fan.  The  coal  is  kept  in  a  con- 
crete lined  steel  bunker  of  300  tons  capacity.  This  coal  is 
crushed,  elevated  to  the  bunker  and  carried  in  spouts  to  the 
hoppers  where  it  passes  to  Babcock   &  Wilcox  chain  grate 


The  new  turbogenerator— 4000  kv.a.,  2400  volts. 

to  the  four  sub-generator  stations  at  different  points  on  the 
O.  E.  R.  system  at  a  voltage  of  2280  and  there  converted  into 
direct  current. 

This  plant  was  built  and  equipped  under  the  supervision 
of  Mr.  W.  H.  Baldwin,  electrical  superintendent  for  the 
O.  E.  R.  Co.  The  electrical  equipment  was  supplied  by  the 
Westinghouse  Company. 


New  Ten-Inch  Trolley  Wheel 

A  new  trolley  wheel  with  some  striking  characteristics 
has  just  been  placed  on  the  market  by  the  R.  D.  Nuttall 
Company,  Pittsburgh,  Pa.  This  wheel  has  a  diameter  of 
10  inches,  a  size  especially  adapted  for  high  speed  service 
involving  single  car  or  train  operation  on  ()00-1200  volt, 
direct-current,  or  single-phase  alternating-current  roads.  The 
wheel  is  said  to  be  especially  adapted  for  gathering  heavy 
currents  at  high  speed,  and  has  an  increased  life  of  both 
the  wheel  and  bushing  over  other  types.  The  harps  used 
with  these  wheels  are  light  in  weight  and  have  contact 
washers  which  do  not  turn.  The  contact  spring  is  riveted 
to   the   outside   of   the   harp. 


The  councils  of  the  municipalities  of  KocUwood  and 
Stonewall  celebrated  ihe  opening  of  electric  car  communi- 
cation with  Winnipeg  recently,  by  a  lunelieim  in  tlie  ."^lonc- 
wall  Municipal    lluildings. 
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Electrical  Contractors  of  Quality 

The  electrical  contracting'  field  seems  to  be  more  sus- 
ceptible to  the  operation  of  "incompetents"  than  any  other 
business  on  the  face  of  the  earth.  There  is  no  other  known 
business  where  there  are  so  many  of  the  so-called  "here  to- 
day, gone  to-morrow"  kind  in  evidence.  How  can  this  be 
explamed?  Still  more  important — how  is  it  going  to  be 
remedied? 

Existing  conditions,  we  believe,  are  as  natural  as  they  are 
undesirable.  Electricity  is  in  its  infancy.  Even  where  the 
expenditure  of  hundreds  of  thousands  of  dollars  is  involved 
in  electrical  equipments,  many  mistakes  and  omissions  are  yel 
being  made.  Is  it  anything  more  than  natural  then  that 
where  only  a  few  dollars,  often  less  than  one  hundred,  are 
to  be  expended,  the  importance  of  the  installation  is  under- 
rated. 

The  fact  is  that  the  value  and  importance  of  the  ordinary 
wiring  and  lighting  job  are  out  of  all  proportion  to  the  ex- 
penditure involved.  One  per  cent,  or  less  of  the  total  cost 
of  a  new  building  is  often  expended  on  electrical  work.  Yet 
the  difference  between  safe  and  unsafe  workmanship  may  be  a 
disastrous  fire,  which  destroys  the  building,  or  an  accident 
which  causes  quite  unnecessary  suffering  and  delay;  the  dif- 
ference between  a  skillful  and  unskillful  lay-out.  means 
conveniences  that  save  many  hours  of  labor  each  day;  the 
difference  between  good  and  bad  lighting  is  the  difference 
between  efficiency  and  inefficiency,  between  good  quality  and 
bad  quality — which  again  is  the  difference  between  profit  and 
loss. 

Of  course  tlie  public  cannot  be  expected  to  see  this,  but 
still  worse,  neither  do  a  vast  number  of  our  "so-called"  con- 
tractors. Either  that,  or  they  have  no  conscience.  It  is  to 
eliminate  this  class  in  Ontario  that  the  Hydro-electric  Power 
Commission  are  preparing  to  recommend  legislation  requiring 
the  licensing  of  all   electrical   contractors.     .\s   noted  in    our 


last  issue,  the  Commission  recently  sent  out  a  number  of  in- 
quiries to  the  contracting  trade  to  "feel  out"  the  general  opin- 
ion on  this  point.  This  precaution  was  really  unnecessary  as 
the  replies  were  a  foregone  conclusion.  We  are  advised  by 
the  Commission  that,  to  date,  of  a  very  large  percentage  of 
replies  received,  no  single  suggestion  unfavorable  to  their  gen- 
eral scheme  has  been  made.  That  is,  no  voice  has,  as  yet,  been 
raised  in  favor  of  incompetence.  We  trust  the  Commission 
will  lose  no  time  in  putting  the  matter  before  the  Ontario 
Government  in  its  strongest  light,  and  that  a  new  start  will 
be  made  towards  establishing  the  electrical  contracting  busi- 
ness where  it  belongs — among  the  professions. 


Doing  it  Electrically 

The  city  of  Calgary  is  wide-awake  to  the  possible  devel- 
opments in  the  electrical  business  and  the  necessity  of  let- 
ting their  customers  know  about  it.  One  form  of  advertis- 
ing adopted  is  shown  in  the  accompanying  illustrations  for 
which,  with  a  l>rief  description  of  their  advertising  campaign. 


Ele.:tric  Car  advertising  Electric  household  devices— Calgary. 


Calgary's  electric  car  at  night— Results  of  co-operation. 

we  are  indebted  to  Mr.  liobert  MacKay,  superintendent  of 
electric  light  for  the  municipality  of  the  city  of  Calgary. 

Mr.  MacKay  states  that  they  made  use  of  this  electric 
truck  to  boost  the  electrical  campaign  in  general,  and  par- 
ticularly for  the  Christmas  trade.  The  truck  used  is  a  live- 
ton  electric,  which  is  illuminated  with  an  extra  set  of  bat- 
teries. This  truck  is  driven  up  and  down  the  streets  in  the 
afternoon  and  evening,  properly  illuniinated  in  the  latter 
case,  keeping  to  the  central  parts  of  the  city  on  the  princi- 
pal streets.  Much  favorable  comment  was  passed  on  the  ap- 
pearance of  the  truck  and  dealers  in  general  reported  that 
l)usiness,  especially  in  heating  appliances  and  lamps,  was 
wonderfully  boosted  as  a  result. 

To  draw  further  attention  to  the  idea  of  making  this  an 
electric  Christmas,  the  Electrical  Department  of  the  city  of 
Calgary   pasted   a    small    sticker,    printed    attractively   in    red 
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on  a  black  background,  to  every   letter  and  bill  sent  out  by 
tlie  department.    This  sticker  is  worded  as  follows:- — 


^^  ELECTi?/e^ 

GIVE  ELECTRICAL  APPLIANCES 

AS  XMAS  GIFTS 

AND  SHOW  YOUR  GOOD  JUDGMENT 

FOR  SALE  AT 
ALL  ELECTRICAL  SHOPS 


This  campaign  in  Calgary  is  carried  on  by  the  concerted 
efforts  of  the  contractors,  the  jobbers  and  the  central  station. 


Fire  in  Edison  Plant 

A  disastrous  fire  occurred  at  the  plant  of  Thomas  A. 
Edison  at  West  Orange,  NJ.,  on  December  9th,  resulting  in 
an  estimated  loss  in  the  neighborhood  of  $1,000,000.     Out  of 


34  buildings  composing  the  total  organization  three  brick 
buildings  were  totally  destroyed.  It  had  been  supposed  that 
the  new  concrete  buildings  constructed  of  Edison  cement 
were  absolutely  fireproof,  but  five  or  six  of  these  were  dam- 
aged by  cracking  and  their  contents  rendered  .practically 
worthless.  It  appears  that  the  concrete  itself  withstood  the 
fire,  however,  and  it  is  now  claimed  that  if  these  buildings 
had  been  supported  by  metal  frame-work  and  equipped  with 
wire-glass  windows,  their  contents  would  have  been  un- 
harmed. The  laboratory  containing  the  office,  library  and 
experimenting  rooms  of  Mr.  Edison  were  not  reached  by 
the  fire.  As  soon  as  it  was  seen  that  the  fire  was  making 
dangerous  headway,  special  efforts  were  directed  towards 
tlie  saving  of  these  buildings,  though  the  precaution  was  also 
taken  to  remove  whatever  records  and  books  it  was  possible 
to  carry  out.  It  appears  that  the  buildings  destroyed  were 
chiefly  the  phonograph  works,  and  that,  in  addition  to  the 
private  laboratory,  the  primary  battery  department  was  un- 
touched. 


The  A.  B.  See  Electric  Elevator  Company  of  Canada, 
Limited,  are  taking  advantage  of  the  dull  days  to  completely 
equip  a  large  elevator  factory  in  the  city  of  Montreal — where 
in  future  they  will  manufacture  everything  in  connection  with 
their  elevators.  This  company  will  place  large  orders  for 
machinery  at  an  early  date. 


Just  As  Necessary  as  Life  Insurance 

An  Open  Letter  to  the   Dealer,  Contractor,  and  Central   Station 
Owner.    Only  if  the  Cap  Fits,  Wear  It 


Dear  Sir: — 

What  are  you  doing  to  acquaint  the  general  public  with 
the  fact  that  electrical  household  appliances  have  now  reached 
a  state  of  high  perfection— in  fact,  that  they  are  as  necessary 
as  life  insurance? 

What  trouble  are  you  taking  to  display  and  demonstrate 
them? 

What  are  you  doing  towards  pushing  the  sale  of  elec- 
trical equipment? 

If  you  are  a  central  station  man  you  know  that  every 
piece  of  new  equipment  installed  means  increased  demand 
for  electric  current  for  all  time.  If  you  are  a  dealer  or  con- 
tractor, or  both,  you  know  that  your  business  will  prosper 
in  proportion  as  you  educate  the  public. 

Isn't  it  plain  that  we  are  all  working  to  the  same  end? 

Isn't  it  plain,  then,  that  we  ought  to  work  together?  Are 
we  working  together?  Are  we  even  working  individually  as 
we  should? 

Sitting  down  and  waiting  for  customers  represents  busi- 
ness methods  as  they  were  practised  fifty  years  ago.  But 
we  have  progressed  since  then.  The  public  now  look  for 
different  treatment — a  little  consideration,  a  little  coaxing,  a 
little  convincing. 

In  the  life  insurance  business  a  risk  who  walks  into  the 
office  and  asks  for  insurance  is  viewed  with  suspicion  and 
word  is  passed  along  to  the  medical  inspector  to  give  him  an 
extra  searching  examination.  The  tremendous  development 
in  life  insurance  business  is  due,  quite  as  much  to  the  aggres- 
sive solicitation  methods  used  to  develop  this  business  as 
to  the  merits  of  life  insurance  itself.  This  is  equally  true 
in  the  electrical  business  which  has  quite  as  much  merit 
as  life  insurance.  However,  the  public  have  got  along  with- 
out it  for  a  long  time  and  unless  you  tell  them  with  all  the 
blandishments  of  the  life  insurance  agent  they  will  continue 
in  the  same  old  way. 


What  are  you  doing?  Would  you  have  been  any  good 
as  a  life  insurance  agent? 

Now  I  am  going  to  tell  you  what  just  one  live  dealer, 
successful  in  a  big  citj-,  among  keen  competition,  is  doing. 

1st.  He  has  a  simple,  yet  thorough,  accounting  system 
and  he  knows  when  he  is  making  money — also  when  he  is 
losing  it;  knows  what  he  is  spending  on  advertising;  what 
kind  of  advertising  brings  the  best  results;  how  big  his  re- 
sults are. 

2nd.  He  has  a  fair  display  room  but  makes  the  most  of 
it.  He  uses  this  room  for  displaying  not  for  storing  his 
equipment.  Everything  is  neat,  attractive,  bright  and  clean 
— scrupulously  dustless.     Prices  are  attached  in  plain  figures. 

3rd.  He  believes  in  window  displays — religiously.  Why? 
He  says  it  is  because  he  has  proven  time  and  again  that  his 
gross  sales  are  in  direct  proportion  to  the  care  and  time  he 
spends  in  dressing  them.  Dress  them  once  a  month,  no  re- 
sult; twice  a  month,  not  much;  every  week,  business  looking 
up;   three  times  a  week,   business  brisk. 

4th.  He  advertises  in  the  daily  papers — a  little  ad.  every 
day.  Not  the  same  old  thing  people  get  sick  of  seeing,  but 
a  crisp,  fresh  message  each  morning — makes  it  co-operate 
with   his   w-indow  and   store   display. 

Now  I  want  to  tell  you — dealer,  contractor,  central  sta- 
tion man, — that  this  fellow  has  the  right  idea.  He  is  making 
money;  getting  himself  known;  boosting  the  electrical  busi- 
ness, not  only  for  himself,  but  for  you  and  me  (that  means 
we  are  getting  something  for  nothing,  of  which  we  ought 
to  be  ashamed  unless  we  are  doing  our  part)  and  if  he  is 
treating  the  public  right  (as  1  believe  he  is)  this  man  will 
be  a  prince  among  electrical  contractors  one  of  these  days. , 

What  are  you  and  I  doing?  Are  we  sitting  tight  or  are 
we  hustling  for  business? 

Yours  for  "doing  it  electrically," 

U.  Tensil. 
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Must  Use  Caution  With  Nitrogen  Lamps 


The  more  general  use  of  nitrogen-filled  lamps  in  stores, 
Miovv  windows  and  at  other  points  where  inflammable  ma- 
terials are  within  range,  is  causing  some  little  apprehension 
on  the  part  of  the  Fire  Underwriters'  Association,  cases  being 
already  reported  at  points  in  the  United  States  where  threat- 
ened higher  insurance  rates  have  prevented  the  installation 
of  these  lamps  altogether. 

The  high  temperature  produced  by  nitrogen  lamps  has 
been  recognized,  from  the  beginning,  as  an  adverse  factor, 
but  so  long  as  their  use  was  conlincd  to  street  and  general 
factory  illumination,  with  plenty  of  air  space  surrounding 
them,  the  danger  element  was  negligible.  With  the  en- 
croachment of  this  lamp  on  the  fields  of  residence  and  store 
lighting,  however,  where  the  areas  are  more  confined  and 
where  the  lamps  are  more  liable  to  come  in  contact  with 
fabrics  of  a  combustible  nature,  the  danger  from  fire  has  been 
increased  and  the  question  of  their  careful  installation  has 
assumed  more  important  proportions. 

It  is  only  fair  to  the  nitrogen  lamp  to  point  out  that,  as 
a  store  light,  and  especially  for  window  show  effects,  there 
is  apparently  nothing  now  on  the  market  to  compete  with  it. 
This  is  not  only  on  account  of  its  high  efliciency,  but  also 
because  of  the  nearer  approach  to  daylight  and  natural  color 
effects  which  this  lamp  gives.  This  being  the  case,  there 
should  not  be  any  doubt  of  the  ultimate  general  use  of  nitro- 
gen lamps  for  this  purpose,  but  it  has  got  to  be  recognized 
at  the  same  time  that  their  installation  must  be  surrounded 
with  a  high  factor  of  safety.  That  the  danger  is  admitted 
and  that  precautionary  methods  are  being  taken,  is  evidenced 
at  many  points  in  Canada,  where  electrical  inspectors,  illu- 
minating engineers  and  others  interested,  are  already  active 
gathering  data  and  information  which  will  enable  them  to 
take  proper  precautionary  measures. 

As  an  example  of  what  is  being  done,  we  cite  tlie  ca.sc 
of  the  city  of  Winnipeg,  where  the  city  electrician,  Mr.  F.  A. 
Cambridge,  has  already  sent  out  letters  to  the  electrical  con- 
tractors of  that  city,  calling  attention  to  certain  regulations 
which  must  be  observed  in  the  installation  of  nitrogen  lamps. 
It  may  be  added  that  we  learn  from  the  Hydro-electric  Power 
Commission  of  Ontario,  that  they  are  also  taking  steps  to 
deal  with  the  situation  in  this  province.  Winnipeg  require- 
ments specify  Mogul  base,  no  composition  in  the  sockets 
that  will  soften  by  heat,  sockets  and  fixtures  wired  with  as- 
bestos covered  wire,  good  ventilation,  permit  to  install,  and 
so  on.  These  requirements  are  given  in  full  in  the  letter 
which  Mr.  Cambridge  has  distributed,  a  copy  of  which  we 
are  able  to  reproduce.  We  also  print  the  opinion  of  one  of 
the  leading  oculists  of  the  city  of  Winnipeg,  pointing  out 
the  danger  to  the  human  eye  of  a  too  glaring  light  from  the 
nitrogen-filled  lamp,  and  emphasizing  the  importance  of 
properly  softening  and  directing  such  illumination.  Mr. 
Cambridge  writes  as  follows: — 

Winnipeg,  Man., 

December  IGth,  I'Jl-l. 
Editor  Electrical  News: 

Referring  to  our  recent  correspondence  in  reference  to 
nitrogen-filled  high  efficiency  lamps,  I  beg  to  enclose  you 
copy  of  our  latest  bulletin  in  relation  to  the  above,  also  copy 
of  letter  from  one  of  our  leading  oculists  Dr.  S.  W.  Prowse 
in  relation  to  this  matter. 

After  fully  considering  the  whole  question  we  have  been 
led  to  adopt  the  stand  outlined  in  the  Bulletin  as  we  think 
the  same  is  highly  necessary  from  the  fire  standpoint  alone. 
From  tests  we  have  made  on  a  250  watt  lanip,  we  find  the 
temperature  of  the  glass  just  above  the  filament,  when  lamp 
is  placed  in  a  horizontal  position  and  with  a  large  green  and 


white  cone  shade  of  glass  attached  to  the  socket,  runs  up  as 
high  as  428  deg.  Fahr.,  and  with  no  shade  at  all  but  with  a 
thermometer  placed  in  the  same  position,  the  temperature 
runs  up  to  .341  deg.  Fahr. 

It  is  manifest  from  these  readings  that  the  indiscrimin- 
ate use  of  these  lamps  would  be  attended  with  very  great 
risk,  particularly  if  used  without  any  globes  or  shades  in  cer- 
tain locations.  I  also  find  that  hanging  the  above  type  of 
lamp  from  an  ordinary  Edison  Key  Socket,  the  composi- 
tion handle  of  the  socket  becomes  so  soft  as  to  lose  its  shape 
inside  of  thirty  minutes.  I  also  find  that  the  outer  shell  of 
socket  becomes  so  hot  that  it  is  impossible  to  handle  same 
with  the  bare  hands.  The  heat  is  further  communicated  to 
the  rubber  of  the  drop  cord  which  would  in  time  be  rendered 
useless.  In  addition  to  these  points,  with  the  opinion  of  Dr. 
Prowse  before  us,  we  feel  we  are  fully  justified  in  calling  for 
either  the  enclosing  globe  or  the  indirect  style  of  lighting 
fixture,  as  we  will  certainly  by  taking  such  action  not  only 
reduce  the  fire  hazard  but  also  eliminate  the  injurious  glare 
which  would  effect  the  ej-esight  if  these  lamps  were  used 
promiscuously. 

Yours  truly, 

(Signed)   F.  A.   Cambridge, 

City  Electrician. 

An  Oculist's  Opinion 

Winnipeg,   Man,, 
)'".  A.  Cambridge,  Esq., 

City  Electrician, 

Winnipeg,  Man. 
Dear  Sir: — 

In  accordance  with  your  request,  I  write  you  my  ojjinion 
of  the  effect  of  the  light  of  the  nitrogen-filled  tungsten  lamp 
on  the  eyesight  of  those  exposed  to  it. 

As  a  source  of  interior  illumination  this  light  is  un- 
questionably too  glaring,  and  for  such  purposes  the  lamp 
would  require  either  to  be  enclosed  in  an  opalescent  globe 
or  to  be  so  situated  that  its  rays  do  not  reach  the  eye  direct- 
ly but  only  after  reflection  from  the  ceiling  and  upper  por- 
tions of  the  walls  of  the  room  in  which  used — so-called  in- 
direct illumination. 

I  need  not  enter  into  the  particular  ill-effects  of  strong 
glaring  light  on  the  human  eye,  as  these  have  long  since 
been  proven  and  are  generally  recognized,  but  I  would  con- 
sider that  the  lamp  you  demonstrated  to  me  would,  if  used 
as  demonstrated,  be  productive  of  those  effects  to  an  extent 
equalled  by  no  other  artificial  illuminant  I  have  seen  except 
the  naked  electric  arc  light. 

I  am. 

Yours  truly, 

(Signed)  S.  W.   Prowse. 

Bulletin  to  Contractors 

To  Electrical  Contractors,  Supply  Dealers,  etc.. 
Your  attention  is  drawn  to  the  following: — 
1.  This  department  having  investigated  the  new  types  of 
high  efficiency — nitrogen-filled  incandescent  lamps,  same  be- 
ing made  up  with  ordinary  Edison  base,  is  fully  convinced 
that  their  use  is  attended  with  considerable  risk,  unless  pro- 
perly regulated. 

The  department  will  therefore  hereafter  refuse  to  ap- 
prove of  the  use  of  this  type  of  lamp  unless  fitted  with  Mogul 
base  irrespective  of  wattage.  Dealers,  supply  houses  or  con- 
tractors upon  making  declaration  as  to  the  number  of  such 
lamps  actually  in   Winnipeg  stock,  will  be  facilitated  in   dis- 
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posal  of  such  stock,  provided   tlie  lamps  arc  installed  in  the 
manner  following. 

Lamps  to  be  installed  in  suitable  sockets  having  no  ma- 
terial in  their  composition  that  will  soften  by  heat. 

Sockets  or  fixtures  to  be  wired  with  asbestos  covered  or 
heater  cord  and  to  be  ventilated. 

Lamps  to  be  enclosed  in  suitable  diflfusing  globes  or  in 
indirect  fixtures. 

Ample  ventilation  to  be  furnished  in  globe  and  fixture  to 
carry  oflf  heat. 

Permit  to  install  to  be  taken  out  in  each  case  and  work 
to  conform  to  wiring  rules. 

2.  The  City  proposes  to  endeavor  to  obtain  power  to  en- 
able it  to  regulate  the  sale  of  electrical  appliances  and  to 
prohibit  the  sale  of  those  deemed  unsafe.  You  are  therefore 
advised  to  refrain  from  purchasing  appliances  that  are  not 
on  the  "List  of  Approved  Fittings,"  or  that  have  not  been 
passed  upon  by  this  department. 

Yours  truly, 

(Signed)  F.  A.  Cambridge, 

City  Electrician. 
Winnipeg,  Dec.  14.  1U14. 


Charging  Equipment  for  a  Fleet  of  Electrics 

A  very  complete  electric  vehicle  charging  outfit  has 
just  been  installed  by  the  Ward  Bread  Company  of  Boston. 
This  company  recently  completed  the  building  of  their  new 
Boston  bakery,  located  in  Cambridge.     Electric  delivery  ve- 


a  Ij-stcp  horizontal  slider  type  rheostat;  a  reverse  current 
circuit-breaker;  enclosed  fuses;  and  two  2-candle  power  in- 
dicating lamps,  one  for  each  of  the  two  sets  of  batteries 
charged.  Each  unit  carries  two  rheostats,  each  of  which 
is  designed  for  charging  a  42  lead  cell  battery  at  30  to  8 
amperes.  The  double-throw  knife  switch  mounted  above 
each  rheostat  enables  the  operator  to  connect  the  batteries 
being  charged  to  either  side  of  the  three-wire  system,  making 
it  possible  to  keep  a  close  balance  on  both  sides.  Special 
clips  on  these  switches  permit  taking  a  reading  of  the  charg- 
ing current  and  voltage  across  the  battery  simultaneously 
and  without  interrupting  the  charging  circuit. 

In  case  the  power  is  ofl  or  the  current  is  reversed  through 
the  battery,  the  reverse  current  circuit  breaker  serves  to 
disconnect  each  battery  from  the  bus  bars  and  is  so  inter- 
locked with  the  rheostat  slider  that  the  attendant  cannot  be- 
gin to  charge  the  battery  without  first  placing  all  the  re- 
sistance of  the  rheostat  in  series  with  the  battery.  Each 
charging  outlet  is  protected  by  enclosed  cartridge  fuses. 

\'olt-ammeters  are  mounted  on  swinging  brackets,  the 
two  at  the  left  and  the  upper  two  at  the  right  being  used 
for  taking  readings  of  the  charging  circuits.  These  meters 
are  connected  in  circuit  only  when  taking  a  reading  and  this 
is  done  without  opening  the  charging  circuit.  The  third 
meter  at  the  right  is  for  the  six-rheostat  charging,  discharg- 
ing, and  forming  panel  to  which  this  meter  is  attached. 
Each  of  these  units  consists  of  a  30-step  rheostat  designed 
to  charge  the  42-cell  batteries  at  30  to  8  amperes  and  to 
discharge  these  batteries  at  3  to  15  amperes. 


Battery  charging  equipment  made  up  of  35  Cutler-Hammer  duplex  unit  type  rheostats  for  charging  70  vehicles. 


hides  will  be  used  as  in  New  York  and  Brooklyn  and  the 
same  make  of  battery  charging  equipment  has  been  installed 
that  has  been  in  use  in  the  above  cities  for  several  years. 
The  charging  equii)ment  installation  in  the  new  plant  shown 
in  the  accompanying  illustration  is  located  in  a  gallery  in 
the  engine  room,  adjacent  to  the  garage  proper.  It  consists 
of  the  unit  section  type  rheostats  built  up  into  panels  to  meet 
the  present  requirement  of  charging  70  vehicles.  Each  unit 
takes  care  of  two  vehicles,  there  being  seven  panels  of  five 
each  of  these  sections  or  a  total  of  35  duplex  sections  for 
chai'){>»K  ^"  v.'hii-  ei.  At  the  cxticine  right  mo  six  .s|)cci(il 
sections  for  charginf?.  disriiaijcing  und  foiniiiig  bntli'iics. 

Each  of  the  sections  of  the  charging  equipment  is  a 
complete  unit  carrying  cast  grid  resistance  mounted  directly 
on  the  back.    The  front  carries  a  double-throw  knife  switch. 


The  small  slate  section  mounted  above  panel  No.  .1 
shown  near  the  centre  in  the  illustration  carries  a  300  ampere, 
zero  centre  reading  ammeter  and  an  overload  relay,  both  of 
which  are  tapped  into  the  neutral  bus  bar.  If  the  current 
in  the  neutral  rises  above  a  predetermined  value  the  relay 
causes  an  alarm  bell  to  ring  notifying  the  attendant  of  the 
out-of-balance  condition.  He  can  then  divide  the  load  by 
means  of  the  double-throw  switches  on  the  charging  units. 

This  charging  equipment  being  made  up  in  sections,  per- 
mits of  additions  l>eiiiK  installed  very  easily,  as  with  a  sec- 
tional bookcase.  Tliis  is  an  important  advantage  since  it  has 
been  practically  decided  that  extensions  will  have  to  be 
made  in  a  short  time.  The  charging  equipment  described 
is  the  product  of  the  Cutler-Hammer  Manufacturing  Com- 
pany, of  Milwaukee. 
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How  the  Worker's  Eye  Loses  its  Efficiency 

Tests  Covering  a  Wide  Range  of  Time  and  Conditions  Prove 
Value  of  Properly  Distributed  Light 


A  very  complete  scientific  investigation  of  the  effect  on 
the  eyes  of  various  lighting  systems,  including  daylight,  has 
been  carried  out  during  the  past  three  years  by  Dr.  C.  E. 
Ferree,  and  has  just  been  presented  at  the  Cleveland  Con- 
vention of  the  Illuminating  Engineering  Society.  While  the 
scope  of  this  work  is  quite  comprehensive  and  we  cannot  re- 
port these  tests  fully  herein,  we  give  the  essential  results  of 
this  investigation  which  have  to  do  particularly  with  the  loss 
of  efficiency  of  the  eye,  after  a  period  of  work  under  tlie  vari- 
ous systems  of  illumination. 

Loss  of  Efficiency  of  the  Eye 
Dr.  Ferree  in  his  investigation  of  the  numerous  aspects 
of  lighting  conditions,  made  a  study  of  (1)  the  efficiency  of 
the  fresh  eye  and  (2)  the  loss  of  efficiency  as  the  result  of  ;i 
period  of  work.  In  beginning  this  series  of  tests  to  investi- 
gate the  above,  it  was  necessary  to  determine  the  important 
factors  which  tend  to  influence  the  efliciency  of  the  eye 
These,  Dr.  Ferree  has  singled  out  and  classified  as  follows: 

(1)  Distribution  Factors. 

(a)  Evenness  of  illumination.  » 

(b)  Dififuseness  of  illumination. 

(c)  Angle  at  which  light  falls  on  the  objects  viewed. 

(d)  Evenness  of  surface  brightness  in  field  of  view. 

(2)  Intensity  of  illumination. 

(3)  Quality  of  illumination  (Color). 

Effect  of  Distribution  Factors 
In  order  to  obtain  results  which  would  show  the  effect  of 
variation  of  the  distribution  factors  on  the  eye,  factors  (2) 
and  (3)  were  kept  as  nearly  constant  as  practicable  and  tests 
conducted  under  four  types  of  lighting  in  common  use,  i.e., 
daylight,  indirect  lighting,  semi-indirect  lighting  and  direct 
lighting.  Each  of  these  systems  of  lighting  gives  different 
characteristic  distribution  factors.  For  instance,  direct  light- 
ing is  characterized  by  extremes  of  brightness  differences  and 
a  high  ratio  of  tlie  brightness  of  objects  in  the  field  of  view 
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Fig.  1 

to  the  brightness  at  the  point  of  work.  With  semi-indirect 
lighting,  this  effect  is  much  less  marked  and  with  indirect 
lighting  and  daylight,  still  less.  Direct  lighting  has  but  a  fair 
degree  of  diffuseness  resulting  in  quite  sharply  defined 
shadows  and  the  glare  of  specular  reflection.  Semi-indirect 
lighting  has  a  somewhat  higher  degree  of  diffuseness  and 
indirect  lighting  and  daylight,  still  more  diffuseness. 

Fig.  1,  shows  the  floor  plan  of  the  room  in  which  these 
tests  weie  made.  The  location  of  the  outlets  and  lest  posi- 
tions are  indicated.     The  quality  of  light  was  made  the  same 


for  the  three  systems  by  using  clear  bulb  tungsten  lamps 
vi-ith  each.  The  intensity  was  made  as  nearly  equal  as  pos- 
sible at  the  point  of  test.  In  addition  to  this,  a  determination 
was  made  of  the  average  illumination  of  the  room  under  eacli 
of  the  three  systems  and  the  brightness  of  prominent  objects. 
Photographs  were  taken  of  the  room  from  three  positions. 
In  other  words,  a  complete  specifiation  of  the  ty^pes  of  in- 
.stallation  used  and  the  illumination  results  produced  are 
given  in  detail.  They  are  quite  typical  of  lighting  conditions 
designated  by  the  terms,  direct,  semi-indirect  and  indirect. 

Without  going  into  detail  as  to  the  method  of  test  the 
procedure  is  briefly   this:   The  fresh  eye  is  tested  under  the 
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lighting  system;  then  the  observer  is  required  to  read  for 
three  hours  seated  at  the  test  position.  After  the  three  hours 
of  reading,  another  test  of  the  eye  is  made  and  the  relative 
fatigue  determined.  This  was  repeated  for  each  system  of 
lighting. 

Dr.  Ferree  devised  a  special  test  for  the  specific  purpose 
of  measuring  the  efficiency  of  the  eye.  It  has  proved  very 
successful,  and  gives  consistent  results. 

The  results  of  these  tests  are  shown  graphically  in  Fig. 
2.  The  abscissae  represent  hours  of  time  and  the  ordinates, 
efficiency  of  the  eye.  In  each  case,  the  efficiency  of  the  fresh 
eye  is  taken  as  one  hundred  per  cent,  for  comparative  pur- 
poses. It  will  be  noted  that  witli  dayli.ght  and  indirect  light- 
ing, the  eye  loses  practically  nothing  in  efficiency  after  three 
hours  of  work,  whereas  for  direct  and  semi-indirect  illumina- 
tion the  eye  loses  enormously  irt  seeing  efficiency.  In  other 
words,  these  latter  systems  cause  rapid  and  heavy  fatigue. 

In  order  to  determine  the  effect  of  relative  distribution 
and  number  of  bright  surfaces  (particularly  lighting  units) 
in  the  field  of  view,  similar  tests  were  rim  at  different  posi- 
tions, 1,  2,  3  and  4,  forlhe  three  artificial  systems  of  lighting. 
The  results  of  these  tests  are  shown  in  Fig.  3.  The  a1)scissae 
represent  test  positions  and  tlie  ordinates,  efficiency  of  the 
eye. 

For  position  1,  it  will  be  noted  that  practically  the  same 
relative  loss  in  efficiency  exists  for  each  system  as  shown  in 
Fig.  2.  However,  as  the  number  of  bright  surfaces  (particu- 
larly lighting  units)  is  diminished  in  progressing  from  posi- 
tions 1  to  4,  the  relative  fatigue  or  loss  in  efficiency  of  the 
eye  for  the  semi-indirect  and  direct  systems  decreases,  where- 
as for  the  indirect  system,  it  remains  practically  constant. 
Even  at  position  4,  the  direct  and  semi-indirect  systems  sliow 
a  much  more  marked  loss  of  efficiency  of  the  eye.  than  the 
indirect,  although  in  this  position  the  ratio  of  the  brightest 
surfaces  in  the  field  of  view  to  the  brightness  of  the  t<:sl  card 
is  not  markedly  different  for  all  three  systeins.    This  indicates 
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that  the  other  causes  enumerated  under  distribution  factors 
are  contributing  to  this  deficiency  of  direct  and  semi-indirect 
systems. 

Effect  of  Intensity 

Jn  order  to  tind  the  effect  of  tlie  intensity  of  illumination 
on  the  ej'e  and  the  most  favorable  intensities  for  least  loss  of 
efficiency,  the  factors  1  and  3  (distribution  and  quality)  were 
kept  as  nearly  constant  as  practicable,  and  tests  made  with 
various  intensities  of  illumination  for  each  of  the  three  sys- 
tems of  lighting.  The  tests  were  made  in  the  same  room, 
Fig.  1,  with  the  same  fixtures  and  under  identical  conditions. 
To  secure  the  various  degrees  of  intensity  required,  lamps  of 
different  w-attages,  were  used  and  in  this  manner  the  aunlity 
of  light  kept  the  same.  In  order  to  keep  the  distribution  of 
illumination  and  brightness  of  surrounding  surfaces  as  nearly 


constant  as  possi!)le,  the  lamps  used  for  any  particular  sys. 
tern  were  all  of  the  same  size,  i.e.,  all  15-w.,  25-w.,  40-w.,  etc. 
In  order  to  secure  relatively  the  same  distribution  of  light 
from  the  smaller  lamps,  socket  extenders  were  used  in  ordcr 
to  bring  the  lamps  in  their  proper  relation  to  the  reflectors. 
Tests  were  made  only  at  position  1,  in  which  position  six 
lighting  units  were  in  the  field  of  view. 

These  results  are  given  in  Fig.  4.  They  sliovv  that  for 
indirect  lighting,  the  loss  of  efiiciency  is  very  low  and  thai 
it  is  practically  constant  for  all  intensities  ordinarily  encoun- 
tered in  practice;  that  with  the  direct  and  semi-indirect  light 
ing  system,  the  loss  in  efficiency  is  verj'  great,  except  for  a 
very  limited  range  of  intensities  (1.75  to  2.5  for  the  semi-in- 
direct and  1.0  to  1.5  for  the  direct)  and  that  the  intensities 
between  these  limits  are  too  low  for  most  purposes  of  work. 


Does  This  Look  Like  Your  Show-room? 


One  of  the  most  attractive  electric  store  interiors  we 
have  seen  is  that  illustrated  in  the  accompanying  photograph. 
This  is  the  store  of  Mr.  Geo.  J.  Beattie,  72  Victoria  Street, 
Toronto.  Xo  pains  have  been  spared  in  making  this  as  al- 
luring as  possible,  and  yet  there  is  nothing  in  the  scheme  that 


out  a  simple  little  idea  of  his  own,  by  means  of  which  unil^ 
may  be  moved  from  place  to  place  or  replaced  entirely  by 
others  with  a  minimum  expenditure  of  time  and  without  leav- 
ing traces  of  destruction  on  the  ceiling. 

Mr.  Beattie  finds  that  a  store  "maintained  in  this   way   is 


might  not  be  carried  out  by  any  electrical  contractor  with  an  a    paying    proposition,    not     only     at     Christmas     time,    but 

average  amount  of  stock-in-trade.     An   especially  noticeable  throughout   the   year.     We    trust   that   our   readers   will   find 

feature  of  this  display  is  the  scheme  for  suspending  the  lamp  some  suggestions  in  this  photograph  that  can  be  worked  out 

units  from  the  ceiling.     In  this  case  Mr.  Beattie  has  worked  to  advantage  in  their  own   display  rooms. 
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Manufacturer  Makes  Special  Display 


Taking  advantage  of  the  Made  in  Canada  campaign,  the 
Renfrew  Electric  Manufacturing  Company,  Limited,  Ren- 
frew, Ont.,  arranged  for  the  special  display  of  their  goods  in 
several  stores,  two  of  which  we  illustrate.  One  was  the  store 
of  the  Corporation  of  Westmount  Light  and  Power  Depart- 
ment, 4188  St.  Catherine  Street  West,  Westmount,  and  the 
other  the  store  of  the  Electrical  Equipment  Company,  Lim- 
ited, 410  St.  James  Street,  Montreal.     .\s  will  be  seen  from  our 


cuts,  both  windows  were  well  arranged,  and  could  not  fail 
to  attract  the  attention  of  passersby.  In  the  Westmount 
store  the  keynote  was  the  Made  in  Canada  idea,  emphasis 
also  being  laid,  by  means  of  showcards,  on  the  economies 
which  result  from  the  use  of  electrical  domestic  articles.  A 
seasonable  touch  characterised  the  display  of  the  Electrical 
Equipment  Company,  bringing  home  to  possible  purchasers 
the  desirability  of  buying  for  Xmas  and  New  Year  presents 


This  window  emphasizes 
the  "Made  in  Canada" 
idea,  at  the  same  time 
drawing  attention,  by  the 
show  cards,  to  the  econ- 
omies which  may  be  affect- 
ed by  the  use  of  electric 
domestic  appHances. 


One  of  a  number  of  the 
simultaneous  displays  re- 
cently arranged  by  the 
Renfrew  Electric  Co.  This 
window  was  specially  cal- 
culated to  tell  the  public 
about  the  utility  of  elec- 
trical appliances. 
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articles   which   are   of  value   from   the  utility   point  of   view. 

The  goods  displayed  include  portable  air  warmer,  finish- 
ed in  polished  nickel  and  with  perforated  covering  of  bur- 
nished copper;  electric  iron,  furnished  with  separate  stand 
or  detachable  combination  back  stand;  "Canadian  Beauty" 
toaster  stove,  which  toasts,  boils,  fries,  or  broils;  electric 
toaster  made  in  polished  nickel;  electric  coffee  percolator; 
electric  disk  stove,  designed  for  use  with  coffee  percolator, 
tea  samovar,  small  kettle,  frying  pan,  etc.,  electric  luminous 
radiator  and  loot  warmer,  linished  in  either  brushed  brass 
or  oxidised  copper;  and  electric  tailor's  iron,  whicli  will  stand 
continuous  heat. 

Such  displays  are  evidence  that  the  Canadian  manufac- 
turer of  electrical  specialties  is  alive  to  the  opportunities  in 
his  particular  field.  There  is  no  reason  why  Canada  cannot 
produce  goods  of  at  least  equal  merit  to  the  imported  arti- 
cles, and  it  is  satisfactory  to  note  that  in  this  department  we 
are  supplying  demands  which  not  very  long  ago  were  almost 
entirely  met  by  goods  made  outside  the  Dominion. 

Mr.  Irving  Smith.  Unity  Building,  is  the  Montreal  re- 
presentative of  the  Renfrew  Electric  Manufacturing  Com- 
panj'. 


No  Delay  Through  Fire 

The  recent  fire  in  the  factory  of  the  Robbins  &  Myers 
Company,  Springfield,  it  is  announced,  did  not  injure  their 
electric  plant  in  any  way.  The  only  damage  was  in  two  of 
the  buildings  in  the  foundry  plant,  and  arrangements  were 
made  with  nearby  manufacturers,  within  a  few  hours  after 
the  fire  occurred,  whereby  foundry  facilities  will  be  furnished 
the  workmen  of  the  Robbins  &  Myers  Company,  until  their 
own  building  can  be  replaced.  The  company  announce  that 
they  will  experience  but  little  inconvenience  and  that  the  only 
delay  in  their  production  will  be  the  few  hours  it  has  taken 
to  transfer -their  patterns  to  the  adjoining  foundries.  They 
have  a  large  stock  of  castings  on  hand,  and  can  make  delivery 
as  usual. 


A  "Made  in  Britain"  Exhibit 

The  Canadian  British  Engineering  Company,  Limited, 
recently  held  an  exhibition  of  British-made  machinery  in  mo- 
tion at  their  showrooms,  85  Lombard  Street,  Winnipeg.  The 
demonstrations  were  held  daily  at  11  a.rn.  and  3  p.m.,  from 
December  7th  to  the  12th.  .A.  large  number  of  invitations 
were  distributed,  not  only  to  city  customers,  but  to  inter- 
ested friends  at  many  other  points  in  Canada,  the  invitation 
being  extended  to  these  latter  to  visit  the  showrooms  when 
they  paid  their  next  visit  to  the  city  of  Winnipeg.  The  ex- 
hibits included  the  following: — electric  lighting  plants;  elec- 
tric motors;  air  compressors;  water  lifting  appliances;  switch 
gear;  electric  instruments;  telephones;  belting;  steam  traps; 
electrical  supplies;  agricultural  machinery,  etc.  The  idea  is 
a  most  excellent  one,  and  well  calculated  to  demonstrate  to 
the  Canadian  citizen  that  all  his  machinery  requirements  can 
be  supplied  without  going  outside  the   British   Empire. 


Una-Flow  Engines 

The  Mesta  Machine  Company  of  Pittsburgh,  Pa.,  have  re- 
cently acquired  the  rights  from  the  Stumpf  Una-Flow  En.gine 
Company  of  Syracuse,  N.Y.,  to  build  the  Stumpf  Una-Flow 
type  of  engine  in  the  United  States.  The  agreement  not  only 
gives  the  Mesta  Machine  Company  the  patent  rights  of  Prof. 
Stumpf,  but  includes  the  use  of  the  knowledge  gained  by  the 
practical  experience,  during  the  past  five  or  six  years,  of  Euro- 
pean builders  of  Stumpf  engines.  The  large  number  of  en- 
gines of  this  type  in  operation  in  Europe  is  proof  of  its  sim- 
plicity and  economy.  The  Mesta  Machine  Company  is,  at 
present,  making  detailed  shop  drawings  of  various  sizes  of 
engines  for  rolling  mill  purposes.  In  addition  to  rolling  mill 
engines,  large  units  for  driving  electric  generators,  air  com- 


pressors, hoisting  engines,  etc.,  will  be  built.  In  European 
mills,  many  existing  engines  having  the  ordinary  type  of  cyl- 
inder have  been  equipped  with  Una-Flow  cylinders  and  have 
thereby  been  made  simpler  and  more  economical.  It  is  ex- 
pected by  tliis  company  that  similar  clianges  will  1)C  made  in 
this  country. 


Further  Eureka  Improvements 

The  Onward  Manufacturing  Company,  Berlin,  Ont.,  an- 
nounce that  they  have  recently  added  a  further  improvement 
to  their  Eureka  cleaner  in  the  form  of  an  enlarged  armature 
commutator.  In  addition  to  this  the  carbon  brushes  are 
now  twice  the  former  size.  It  is  claimed  that  these  improve- 
ments will  give  the  machine  still  more  power  and  better  wear- 
ing qualities.  The  company  also  state  that  they  have  just 
received  a  supply  of  a  life-size  cut-out  of  a  girl  operating 
the  Eureka  machine,  similar  to  their  well-known  cut.  These 
are  furnished  Eureka  dealers  on  request. 


Reco  Color  Hoods 

The  Reynolds  Electric  Company,  Chicago,  advise  us  of  a 
second  important  decision  relating  to  Reco  color  hoods  as 
follows, — 

"The  Court  of  Appeals  affirms  the  Lower  Court  in  a  de- 
cision handed  down  on  December  6th,  1914,  sustaining  all  of 
the  legal  rights  relating  to  Reco  color  hoods. 

The  Reco  patent  is  valid  and  meritorious  and  will  be 
vigorously  protected  against  any  infringers. 

The  superiority  of  Reco  color  hoods  over  every  similar 
device  was  clearly  shown  from  the  standpoint  of  design, 
utility,  quality  and  practicability,  as  evidenced  by  two  affirm- 
ative decisions  by  the  United  States  District  Court,  as  well 
as  the  Circuit  Court  of  Appeals." 


Trade  Publications 

Magnetic  Switches — Booklet  issued  by  the  Cutler-Ham- 
mer Manufacturing  Company,  Milwaukee,  Wis.,  describing 
and  illustrating  minutely  their  new  line  of  magnetic  switches. 

Single-phase  Motors — Bulletin  106,  distributed  by  the 
Wagner  Electric  Manufacturing  Company,  St.  Louis,  des- 
criljing.  with   illustrations,  AN'agner  single-phase  motors. 

Motor  Starters — Booklet  issued  by  the  Cutler-Hammer 
Manufacturing  Company,  Milwaukee,  describing  and  illus- 
trating in  detail  this  company's  automatic  motor  starter. 

Lighting  Connections — \'est  pocket  size  booklet  issued 
by  .\.  P.  Lundberg  &  Sons,  electrical  engineers,  London, 
England,  dealing  exclusively  and  exhaustively  with  the  pro- 
vision of  convenient  switch  control  as  regards  illumination. 
This  booklet  contains  a  fund  of  information,  exceedingly 
valuable   to   the   electrical   contractor. 

Electric  Specialties — 1915  catalogue  of  the  Chelten  Elec- 
tric Company,  Philadelphia,  Pa.,  describing  the  electric  speci- 
alties manufactured  by  this  company.  The  catalogue  treats 
such  subjects  as  switches,  plates,  receptacles,  plugs,  switch 
boxes,   ground   clamps,   etc.     Well   illustrated. 

The  Compensarc — Booklet  issued  by  the  Canadian  Gen- 
eral Electric  Company,  descriljing  the  compensarc  and  other 
electric  current  savers  for  moving  jiicture  theatres.  The  com- 
pensarc is  claimed  to  be  the  only  device  which  will  adjust 
the  current  in  the  arc  without  breaking  the  circuit,  a  feature 
which  will  l>e  appreciated  by  every  moving  picture  operator. 

Westinghouse  Publications — Folder  4287,  describing  the 
use  of  electric  power  in  flour  mills.  Folder  4152,  illustrating 
and  describing  the  Westinghouse  sewing  machine  motor,  its 
application  and  operation;  folder  4280  describing  Westing- 
house insulating  tapes;  Light  and  Your  Eyes,  a  little  treat- 
ise on  the  subject  of  the  effect  of  illumination  on  the  eye; 
and  What  the  Users  of  Cooper-Hewitt  Light  Say  About  It, 
some  interesting  experiences,  illustrating  the  preference  of 
workmen   for  this   form  of  illumination. 
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What  is  New  in  Electrical  Equipment 


Probablj'  no  new  small  devcloimient  in  the  way  of  adding 
to  the  usefulness  of  electrical  devices  has  taken  quite  such  a 
hold  of  the  public,  as  the  use  of  the  standard  dry-cell  for  flash 
light  purposes.  As  may  have  been  expected,  the  popularity 
of  this  idea  has  resulted  in  a  number  of  very  ingenious  meth- 
ods of  utilizing  these  cells. 

The  scheme  is  so  simple  and  yet  so  satisfactory,  that  we 
cannot  all  help  wondering  why  we  did  not  think  of  it  before. 
In  some  of  the  latest  types,  which  are  designed  with  the 
further  idea  of  cutting,  the  cost  of  the  outfit,  the  lamp  equip- 
ment is  reduced  to  a  minimum,  as  may  be  seen  from  the 
accompanying  illustrations. 

Fig.  1  is  a  type  manufactured  by  the  Manhattan  Electric 
Company.  A'ew  York  City.  This  lamp  combines  simplicitj' 
and  durabilit}'.  As  may  be  seen,  it  is  a  matter  of  only  a  few 
seconds  to  remove  the  lamp  part  from  a  cell,  which  may  be 
worn  out,  and  attach  it  to  a  new  cell.  With  ordinary  use, 
that  is,  used  as  a  flash  and  not  as  a  steady  light,  these  units 


,1  littk  mure  ornate  in  appearance.  It  is  claimed  that  a  No.  fi 
dry-cell  will  last  for  100  hours  of  ordinary  lantern  usage.  It 
is  further  claimed  for  this  unit,  that,  being  made  of  hardened 


Fig.  1— Manhattan  Elec.  Co.'s 
flash  iight. 


Fig.  2— Metal  specialties 
—note  tilting  feature. 


will  last  a  very  long  time.  It  is  even  claimed  that  they  will 
give  twenty-five  hours,  and  in  some  cases  more,  of  continu- 
ous service.  As  the  cost  of  a  new  cell  is  only  about  twenty- 
five  cents,  this  means  a  continuous  emergency  service,  any- 
where, without  notice,  at  one  cent  per  hour.  Even  at  that 
the  low  cost  is  probably  less  important  than  the  long  life  of 
the  outfit. 

Fig.  2  shows  another  lamp,  embodying  the  same  idea. 
This  is  manufactured  by  the  Metal  Specialties  Manufacturing 
Company,  of  Chicago.  As  pointed  out  in  their  descriptive 
circular,  a  lamp  of  this  type  has  a  daily  use  by  the  farmer, 
plumber,  autoist,  inspector,  housewife,  physician;  in  store  or 
factory,  barn  or  garage,  cellar  or  attic.  It  is  absolutely  safe 
around  gas,  gasoline,  oil  or  hay,  for  it  cannot  ignite  anything, 
however  inflammable.  It  is  clean  and  has  neither  smell,  heat 
nor  smoke. 

Note  that  this  lamp  can  be  tilted  at  any  angle,  a  feature 
not  contained  in  other  types.  This  adds  to  the  usefulness  of 
this  type,  as  it  may  be  used  for  emergency  reading,  writing 
and  like  purposes  to  better  advantage. 

F"ig.  3,  another  lamp  of  the  same  type,  has  been  nick- 
named the  "Bright  Eye."  This  is  manufactured  by  the  Burch- 
well  Manufacturing  Company,  St.  Louis.  Mo.,  and  is  possiblj- 
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Fig.  3 -The  Burchwell  "Bright  Eye." 

brass,  it  is  practically  indestructible,  and  also  that  the  reflec- 
tor has  such  a  high  degree  of  efficiency  that  a  light  is  cast  for 
300  ft.     This  lamp  is  finished  in  brushed  brass. 

Frederick  Rail,  19  Park  Place,  New  York  City,  is 
ofTering  the  trade  another  type  of  portable  flash  light  as 
shown  in  Fig.  4.  This  lamp  has  been  given  the  name  "Won- 
derlite."  The  switching  and  lighting  part  of  the  lantern  can 
be  readily  attached  to  or  detached  from  any  standard  dry 
battery,  the  manufacturers  claiming  that  it  will  give  from  40 
to  50  hours  of  the  sort  of  service  demanded  from   this  kind 


Fig.  4— Frederick  Rail's  "Wonderlite." 

of  lighting  device.  The  value  of  this  kind  of  lamp  is  greatly 
enhanced  by  the  fact  that  the  battery  can  be  replenished  at 
any  supply  or  country  store.  A  lamp  of  this  sort  is  also 
very  valuable  for  travellers  who  can  make  use  of  it  in  a 
hundred   different  ways. 


Mr.  Fred.  M.  Hoadley,  consulting  engineer,  803  New 
I'.irks  Building,  Montreal,  has  been  commissioned  by  the 
Bishop  of  the  Monastery  at  Oka,  Que.,  to  make  a  complete 
investigation  into  the  possibilities  of  developing  a  hydro- 
electric power  on  the  river  running  through  the  property 
adjacent  to  the  Monastery,  power  to  be  used  for  difi^erent 
purposes  on  the  property,  including  light.  Mr.  Hoadley  has 
also  been  entrusted  with  the  matter  of  installing  an  up-to 
date  fire  protection   system. 
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Circulation  Water  Heaters 

With  the  electric  range  supplanting  the  use  of  the  gas 
range  for  cooking  purposes  in  a  great  many  homes  at  the 
present  time,  there  is  a  large  field  for  the  electric  circulation 
type  water  heater  as  a  means  of  heating  water  for  household 
purposes.  A  number  of  the  central  stations  are  taking  up 
the  sale  of  this  device  actively  and  it  has  proven  to  be  very 
much  of  a  success. 

The  circulation  water  heaters  meet  all  ordinary  require- 
ments and  can  be  readily  connected  up  to  the  kitchen  hot 
water  tank  by  a  local  plumber.  There  are  two  different  types 
of  these  heaters,  that  is,  the  low  capacity  heater,  primarily 
intended  for  continuous  service,  and  the  high  capacity  heaters, 
more  especially  designed  for  intermittent  service.  The 
heater  recommended  for  continuous  service  with  tanks  not 
exceeding  40  gal.  capacity  consumes  approximately  600  watts 


'■Ti/peL-Se 


Fig.  1 

and  consists  of  a  hollow,  cylindrical  cast  iron  core  about 
13  inches  in  length  surrounded  by  a  jacket  of  bent  insulat- 
ing material,  making  the  outside  diameter  4-54  inches.  A  cart- 
ridge heating  unit  is  inserted  in  the  cast  iron  lug  which  pro- 
jects inward  into  the  hollow  casting  and  thus  the  space  be- 
tween the  lug  and  the  wall  of  the  casting  forms  the  water 
chamber  of  the  heater.  The  heating  unit  terminals  are  cover- 
ed and  enclosed  by  a  rounded  shield  of  sheet  steel  which  is 
secured  to  the  lower  end  of  the  core,  this  shield  having  a 
l)ushcd  opening  for  the  service  leads. 

The  heater  designed  specially  for  intermittent  service  is 
similar  in  construction  and  is  made  in  capacities  of  1,000. 
2,000  and  3,000  watts,  with  diameter  at  the  centre  slightly 
larger  than  at  the  ends.  Cartridge  heating  units  are  inserted 
in  two  cylindrical  lugs  of  cast  iron  which  extend  along  the 
inside  of  the  heater  casting.  These  lugs  are  surrounded  by 
water  on  all  sides.     The  water  inlet  is  located  in  tlie  centri. 


of  the  heater  bottom  and  the  outlet  is  at  the  top.  The  unit 
leads  are  connected  to  suitable  terminals  in  a  porcelain  block 
at  one  end.  These  parts  arc  enclosed  by  an  end  casting 
through  which  the  heater  cable  projects.  The  overall  di- 
mensions of  this  heater  are  approximately  11  in.  long  with 
a  diameter  of  G  in.  at  the  centre  and  5J4  in.  at  the  end. 

Installation 

With  the  circulation  water  heater  used  in  conjunction 
with  the  ordinary  hot  water  tank,  considerable  care  should 
be  exercised  as  regards  the  installation,  with  a  view  of  ob- 
taining the  highest  efficiency.  Fig.  2  shows  the  heater  as  it 
should  be  installed  in  a  horizontal  position.  The  intermit- 
tent type  heaters  are  connected  for  single  heat  but  may  be 
readil}'  changed  to  three  heats  as  indicated.  The  piping 
shown  in  Fig.  2  is,  of  course,  arbitrary,  and  may  be  changed 
to  meet  conditions  or  requirements  of  present  installations. 
To  obtain  the  best  results,  it  is  desirable  to  cover  the  hot 
water  tank  with  2  inches  of  magnesia  asbestos  slabs  over 
which  a  thin  layer  of  magnesia  cement  should  be  spread  to 
fill  in  the  cracks  between  the  slabs.  In  place  of  this  mag- 
nesia, 2  inches  of  hair  felt  may  be  used  over  which  a  canvas 
covering  should  be  placed  which  may  cither  be  sewed  or 
glued  in  place.  It  is  also  desirable  that  the  pipes  be  covered 
with   1   inch   magnesia  pipe  covering. 

Operation 

Wlien  these  heaters  are  connected  lor  tiuee  heats,  the 
high  heat,  of  course,  is  used  for  initial  heating  and  the  low 
heat  for  maintaining.  The  cold  water  entering  at  the  bottom 
of  the  heater  becomes  heated  and  rises  to  the  top  of  the  tank. 
This  circulating  action  continues  until  the  entire  contents 
of  the  tank  become  hot.  As  already  stated,  the  method  of 
installation  is  very  important,  also  the  kind  and  manner  of 
lagging,  the  temperature  of  the  incoming  water  and  sur- 
rounding air,  the  manner  in  which  the  circuit  is  manipulated, 
that  is,  whether  it  is  left  on  just  long  enough  or  too  long. 
all  enter  in  to  make  it  practically  impossible  to  tell  just  what 
can   be   expected   from  one   of  these   heaters. 

The  accompanying  curves.  Figs.  3,  4,  5,  6,  are  taken  from 
tests  made  of  heaters  of  different  capacities  operating  in 
connection  with  40  gal.  tanks.  These  curves  show  the  tem- 
perature of  each  succeeding  gallon  of  water  drawn  off  after 
the  heaters  have  been  in  operation  for  various  periods  of 
time  and  are  based  on  the  assumption  that  the  water  enters 
the  tank  at  S.'i  deg.  F.  The  minimum  temperature  shown  is 
that  generally  considered  the  proper  temperature  for  a  hot 
bath.  Should  the  water  be  drawn  from  the  tank  until  the 
temperature  falls  to  this  point,  the  temperature  of  the  total 
amount  of  water  drawn  off  will  be  approximately  the  average 
(if  the  initial  and  final  temperature. 

Cleaning 
It  has  been  found,  as  is  more  or  less  natural,  that  there 
\vill   be,  at   times,   a   certain  accumulation  of  scale  and  sedi- 
ment   which    may   be    readily    removed    by    filling    tlic    heater 
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with  a  solution  of  hydrochloric  acid  of  1.10  specific  gravity. 
While  the  circulation  type  water  heater  was  primarily  de- 
signed and  intended  for  intermittent  use,  the  low  wattage 
heater   for  continuous   service   is   becoming   very   popular   in 
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the  advent  of  cheap  current  and  thereby  providing  100  per 
cent,  load  factor  on  the  central  station.  The  equipment  des- 
cribed in  this  article  is  being  placed  on  the  market  by  the 
Canadian   General   Electric   Company. 


Light- Weight  Coifee  Percolator 

A  light-weight  coffee  pcrculator,  made  in  aluminium  and 
German  silver  which  cannot  impart  a  metallic  taste  to  the 
coffee  has  just  been  brought  out  by  the  Canadian  Hotpoint 
Electric  Heating  Company,  Toronto.  It  is  provided  with  a 
lip-spout  similar  to  that  usually  associated  in  the  |iublic  mind 
with  cofifee  pots.  The  heating  unit,  which  is  ihe  same  typo 
as  used  in  the  flatirons  made  by  this  company,  is  guaranteed 


Percolator  weighs  24  ounces. 

for  live  years.  It  is  clamped  between  a  shoulder  inside  the 
pot  and  a  nut  in  the  base  so  that  it  can  be  replaced  easily. 
Percolation  starts  thirty  seconds  after  pouring  cold  water  in- 
to the  receptacle  and  turning  on  the  energy.  The  device 
weighs  only  24  ozs.  The  new  percolator  is  illustrated  here- 
with. The  consumption  is  4.1  amperes.  We  understand  that 
20,000  of  these  percolators  are  under  order  and  that  in  con- 
sequence the  price  has  been  considerably  reduced. 


Small  Motor-Generator  Set 


The  small  motor-generator  set  illustrated  forms  a  con- 
venient, economical  and  reliable  means  for  charging  auto- 
mobile starting,  lighting  and  ignition  storage  batteries.  It 
consists  of  an  alternating-current  motor  and  a  direct-current 
generator  compactly  mounted  in  the  same  frame.  The  motor 
operates  from  the  GO  cycle,  110  volt  alternating  current  light- 
ing circuit  and  drives  the  generator  which  furnishes  the  cur- 
rent for  battery  charging.  The  generator  is  rated  at  10 
amperes  and  it  can  charge  one  or  two  6-vo!t  batteries  or  one 
13-volt  battery.  Its  voltage  can  be  regulated  from  6.3  volts 
to  13.6  volts  by  means  of  a  field  rheostat.  The  operation  is 
very  simple;  merely  connect  the  motor  load  to  the  electric 
light  socket  and  turn  the  snap  switch.  Adjust  the  generator 
to  the  desired  voltage  and  connect  with  the  battery.  No  at- 
tention or  voltage  regulation  is  required  during  charging.  The 
generator  is   so  wound   that   its  voltage   rises   automatically 


Set  for  charging  storage  batteries. 

at  the  end  of  the  charge  so  that  each  cell  receives  ZYz  volts. 
The  length  is  19  inches,  width  7^4  inches,  height  3^  inches, 
shipping  weight  140  lbs.  The  set  is  manufactured  by  the 
Westinghouse  Electric  Manufacturing  Company,  East  Pitts- 
burgh, Pa. 


Arrow  Electric  Puts  Out  New  Device 

.\  new  idea  for  a  current  tap  has  been  originated  by  the 
Arrow  Electric  Company,  Hartford,  Conn.  It  consists  of 
a  pull  socket  with   lamp   base  attachment  and   an   outlet   for 


Arrow  E 


an  extension,  the  latter  being  controlled  independently  oi 
the  lamp  in  the  pull  socket.  Tlie  device  is  shown  in  the 
accompanying   illustration. 


The  Robbins  &  Myers  Company,  Springfield,  Ohio,  an- 
nounce the  removal  of  their  New  York  Oflice  from  145  Cham- 
l)ers  Street  to  80  Church  Street.  Room  400E.  The  stock.^^ 
of  fans  and  motors  will  be  handled  at  their  warehouse,  la") 
Hudson  Street. 


At  a -recent  meeting  of  the  Hydro-electric  Union  of  the 
Niagara  district,  it  was  decided  to  ask  the  Hydro-electric 
Power  Commission  of  Ontario  to  make  additional  surveys 
for  hydro  radial  lines  from  St.  Catharines  by  way  of  Power 
Glen  and  Smithville  to  Hamilton;  also  from  Niagara  Falls 
to  St.  Catharines;  also  for  a  line  connecting  St.  Catharines 
with  Port  Colborne. 
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New  Small  Electric  Range 

To  meet  the  demand  for  a  low  priced  electric  stove  The 
Hughes  Electric  Heating  Company,  Chicago  and  Winnipeg, 
have  put  on  the  market  the  new  "two  burner"  electric  range 
shown  in  the  accompanying  cut. 

Tlie  top  is  made  of  steel  and  is  finislied  in  black  enamel. 
The  shelf  and  metal  frame  underneath  the  top  of  the  stove 
are  of  blue  polished  steel  and  the  legs  of  malleable  iron. 

The  heating  elements  consist  of  two  standard  units,  each 
having  a  current  consumption  of  1,000  watts  on  the  high 
heat,  500  on  the  medium,  and  250  on  the  low. 

The  oven  is  heavily  insulated.  It  is  placed  on  top  of 
the    stove   and   can   be   set   aside   when   not   in   use.      As    the 


New  Two-burner  Range. 

weight  of  the  oven  is  only  28  lbs.  this  is  an  easy  matter. 
The  inside  is  finished  with  special  aluminium  rust-proof  pre- 
paration. 

The  low  maximum  demand  of  the  stove  makes  it  an 
especially  attractive  proposition  from  the  central  station 
standpoint.  The  dimensions  arc:  height  from  floor  to  top 
of  oven,  41  inches;  cooking  surface,  23  x  12.5-^  inches;  floor 
space,  2S'/2  X  17}^  inches;  size  of  oven,  18  x  11  x  8  inches  in- 
side; net  weight,  complete,  00  lbs.  The  oven  has  a  capacity 
of  3  loaves  of  bread,  2  pies,  a  10-Ib.  roast,  or  2  layer  cakes. 
With  the  oven  removed,  the  two  open  range  burners  make 
Iiossible  frying,  stewing,  and  coffee  making. 


A  Motor  Driven  Dishwasher 

It  is  inevitable  that  the  motor-driven  dishwasher  will 
become  as  important  an  electric  utility  as  the  washing  mach- 
ine or  vacuum  cleaner.  Many  women  who  do  their  own 
work  employ  others  to  take  care  of  the  laundry  or  house- 
cleaning,  but  all  perform  the  disagreeable  task  of  washing 
dishes  three  times  a  day.  Hence  the  dishwasher  makes  a 
special  appeal  to  the  actual  buyer  of  household  devices.     In 


restaurants,  hotels,  etc.,  an  efficient  dishwasher  will  quickly 
save  its  cost  in  time  saved  and  breakage  prevented.  The 
Walker  motor-driven  dishwasher  has  recently  been  perfected 
and  is  claimed  by  the  manufacturer  to  do  thoroughly  satis- 
factory work.  The  illustration  (from  an  actual  photograph) 
shows  a  sectional  view  that  makes  clear  the  principle  of 
operation.  The  dishes  are  placed  in  wire  trays;  the  container 
is  partly   filled   with   hot  water,   and   soap   is   added.     .\t   the 


Small  Dish-washer. 

bottom  of  the  container  is  a  dasher  which  is  rotated  rapidly 
by  a  Westinghouse  Electric  small  motor  and  forces  the 
water  up,  between  and  over  the  dishes,  washing  them  thor- 
oughly in  a  few  minutes.  The  dishes  are  not  merely  sprayed 
but  are  swept  by  solid  waves  of  water.  Since  the  trays  do 
not  move,  there  is  no  danger  of  breaking  the  dishes.  The 
container  is  of  heavy  metal  which  has  a  grease-resisting 
and  free  cleansing  surface.  The  bottom  is  conical  so  that 
drainage  is  perfect.  The  washer  is  supplied  for  wall  mount- 
ing (as  shown)  and  in  a  portable  type  and  is  made  in  three 
sizes  for  home,  restaurant  and  hotel  use.  It  is  manufactured 
by   the   W'alker   Bros.    Company,   Syracuse,    N.Y. 


A  New  Electric  Radiator  on  the  Market 

The  McDonald  Hydro-electric  Heating  Company,  Lim- 
ited, 77  Metcalfe  Street,  Ottawa,  after  two  years  of  experi- 
mentation and  testing,  are  now  placing  on  the  market  the  re- 
sult of  Mr.  McDonald's  inventive  genius — an  electrically 
heated  portable  hot  water  radiator.  In  this  radiator  a  mini- 
mum quantity  of  water  is  spread  over  a  maximum  surface,  so 
that  the  greatest  number  possible  of  heating  units  are  trans- 
ferred with  the  lowest  possible  amount  of  electric  current 
consumption.   So   successfully   has   this   system   been   worked 


Hydro-electric  Hadiatur. 

out,   that   it   is   claimed   bj-   the   company   thai    the   heating  of 
our  homes  is  within  the  reach  of  all. 

It  would  be  loo  much  to  expect  that  in  one  stride  elec- 
tric heating  could  be  made  to  compete  in  price  with  our  coal 
heated  water  or  steam  radiating  systems  but  the  figures  ob- 
tained at  77  Metcalfe  Street  during  the  last  two  years  indi- 
cate that  a  condition  of  comparison  is  at  least  being  ap- 
proached. l'"or  example,  the  total  cubic  foot  capacity  of  the 
offices   of    this   company   is    I'.i.fi.'iS    and    the   average   cost   of 
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den  which  the  employers  have  had  placed  upon  them  has  led 
heating  this  building  to  an  average  temperature  of  68  deg. 
1''.  for  the  month  dating  from  November  17th  to  December 
16th,  1914,  was  at  the  rate,  in  Ottawa,  of  2  3-3  cents  per  hour. 
This  certainly  indicates  very  promising  possibilities  for  this 
range,  for  the  past  month  has  been  the  coldest  for  this  sea- 
son in  many  years  and  Ottawa  is  one  of  our  coldest  cities. 

This  stove  is  just  being  placed  on  the  market,  having 
received  the  approval  of  the  Fire  Underwriters'  Association 
and  the  Hydro-electric  Power  Commission  of  Ontario.  One 
of  the  units  is  illustrated  herewith,  though  the  picture  does 
not  give  an  accurate  idea  of  the  extreme  thinness  of  the  so- 
called  "coils."  In  appearance  the  radiator  is  not  unlike  the 
newer  type  of  steel  hot  water  radiators  that  are  gradually 
making  their  wav  into  the  market. 


Electric-Driven   Silver-Burnishing  Machine 

The  machine  shown  herewith  consists  of  a  wooden  cylin- 
der which  is  three-quarters  filled  with  smooth,  highly  polished 
steel  balls,  varying  from  about  %  inch  diameter  to  about  the 
size  of  a  very  small  pin  head.  In  addition  there  are  also  a 
number  of  smooth,  blunt  slugs.  Steel  plates  divide  the 
cylinder  into  several  compartments  for  different  classes  of 
silverware.  The  machines  are  made  in  varying  sizes,  and  are 
driven  by  Js  to  3  horse-povi'er  motors,  made  by  the  Robbins 
&  Myers  Company,  Springfield,  Ohio. 

To  operate,  the  silver  is  placed  in  the  cylinder  with  the 
steel  balls,  and  is  covered  with  hot  soap  suds.     The  current 


Motor-driven  Polishing  Machine. 

IS  then  turned  on  and  the  machine  is  allowed  to  operate  for 
about  ten  minutes.  By  centrifugal  force,  the  pieces  of  silver 
are  moved  to  the  centre,  and  the  steel  balls  roll  over  and 
around  them,  while  the  steel  slugs  penetrate  fret-work  and 
crevices  that  even  the  smallest  ball  may  not  enter.  The 
silver  is  cleaned,  burnished  and  sterilized.  In  addition  to 
saving  time  and  labor  it  is  claimed  that  this  machine  will 
burnish  the  most  inaccessible  places  which  cannot  be  reached 
by  hand,  and  that  it  also  removes  the  disagreeable  odors 
which  are  so  difficult  to  remove  from  silverware  which  has 
seen  some  months  of  hotel  service.  The  machine  was  just 
recently  placed  on  the  market  by  the  Taliara  Company  of 
America,  Philadelphia,  Pa. 


Keith's,  Limited.  Toronto,  have  been  awarded  a  contract 
for  switchboard  equipment  and  switchboard  platform  for  the 
new  Central  Technical  School,  Toronto.  This  will  be  one 
of  the  largest  switchboard  installations  in  Canada. 


Meeting  of  Westinghouse  Agent-Jobbers 

The  midwinter  meeting  of  the  Westinghouse  agent-job- 
bers was  held  at  French  Lick  Springs,  Indiana,  December  3, 
4  and  5.  The  object  of  the  association  is  to  promote  close 
relations  between  the  manufacturer  and  the  agent-jobbers, 
with  a  view  to  providing  more  efficient  avenues  tor  distribu- 
tion of  electric  appliances,  and  to  popularize  the  use  of  elec- 
trical apparatus  and  supplies  to  the  end  that  the  purchase 
of  such  articles  may  be  made  easy  and  convenient  for  the 
ultimate  user. 


New  Books 

Automatic  Telephony — by  A.  B.  Smith,  E.E.,  Mem. 
A.I.E.E.,  and  W.  L.  Campbell,  E.E.,  Fellow  A.I.E.E  Mc- 
Graw-Hill Book  Company,  Inc.,  New  York,  publishers;  price 
$4.00  net.  This  book  endeavors  to  meet  the  demand  created 
by  the  now  world-wide  interest  in  automatic  telephony  and 
a  very  general  demand  among  telephone  engineers  for  a  more 
extensive  knowledge  of  this  subject.  It  is  the  first  publica- 
tion devoted  exclusively  to  automatic  and  semi-automatic 
telephony.  The  authors  have  described  fully  typical  circuits 
and  apparatus  of  each  of  the  more  important  or  instructive 
types  on  the  market,  but  have  found  it  necessary  to  confine 
their  discussion  of  certain  subjects  to  the  practice  of  only 
one  manufacturer.  Wherever  this  has  been  the  case,  the 
practice  of  the  Automatic  Telephone  Company  has  been  fol- 
lowed, the  authors  stating  their  belief  that  the  principles  and 
methods  brought  out  in  these  chapters  are  sufliciently  applic- 
able to  other  makes  of  equipment  to  supply  the  wants  of 
students  of  the  general  art.  Bound  in  the  standard  form  of 
this  publishing  house  and  well  illustrated;  400  pages. 


Heated  Entirely  by  Electricity 

(Concluded  from  page  32) 
them  to  take  a  much  greater  interest  in  the  welfare  of  theii 
employees  and  has  put  them  in  touch  with  many  conditions 
which  were  unknown  before.  Until  recent  years  no  special 
effort  has  ever  been  made  to  lit  the  work  to  the  man  but  it 
has  usually  been  a  case  of  fit  the  man  to  the  work.  The  re- 
quirements of  the  compensation  laws  have  given  the  employ- 
er a  new  incentive  and  that  is  to  try  to  see  that  he  has  work- 
men physically  able  to  perform  the  work  for  which  they  are 
engaged.  To  this  end  many  of  the  employers  of  labor 
throughout  the  country  have  adopted  the  policy  of  medical 
examination  which  is  believed  will  prove  to  be  of  untold  bene- 
fit to  employer  and  employee  alike.  It  does  not  mean  that 
the  man  who  is  not  physically  perfect  will  be  shut  out  or 
prevented  from  obtaining  employment,  but  it  does  mean 
that  more  care  will  be  used  in  the  employment  of  labor  and 
that  an  effort  will  be  made  to  place  the  man  at  the  kind  of 
work  which  he  is  physically  able  to  do  rather  than  to  place 
him  at  the  kind  of  work  which  he  thinks  he  wants  to  do 
but  for  which  he  does  not  know  he  is  physically  unfit.  Such 
procedure  is  bound  to  be  beneficial  to  both  parties  because  it 
will  tend  to  improve  the  efficiency  of  the  employee,  thereby 
benefitting  the  manufacturer;  it  will  tend  to  conserve  the  life 
and  health  of  the  employee,  thereby  enabling  him  to  perform 
his  duty  to  society;  and  by  lengthening  out  his  life  it  will 
extend  the  period  of  his  usefulness  to'  his  family  and  the 
community.  Society  has  much  to  be  thankful  for  when  we 
consider  the  amount  of  suffering  and  distress  that  is  going 
to  be  saved  by  reason  of  the  enactment  into  law  of  the  prin- 
ciple of  compensating  workmen  who  are  injured  in  the  per- 
formance of  the  work  incident  to  their  employment  and  in 
the  years  to  come  the  employers  and  employees  will  wonder 
why  such  a  blessing  to  mankind  was  not  brought  into  exist- 
ence many  years  before. 
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Birchcliffe,  Ont. 

Tlie  Scarboro  Townsliip  Council  are  asking  the  provm^ 
cial  Hydro-electric  Commission  for  a  report  on  the  cost  of 
installing  a  distributing-  plant  for  lighting  BirchclifTc  and 
Kalmar  Heights. 

Brantford,   Ont. 

The  Brantford  Municipal  Railway  System  has  been  fur- 
ther equipped  Avith  six  new  p.a.y.e.  cars  supplied  by  the 
Preston  Car  and  Coach  Company,  Preston,  Ont.  The  inau- 
guration of  this  important  service  was  attended  with  con- 
siderable ceremony. 

Chatham,  Ont. 

The  City  Council  of  Chatham  are  receiving  petitions  for 
e.xtra  lighting  installations  from  the  ratepayers  on  various 
streets  of  the  city.  It  is  stipulated  that  in  every  case  the 
lamps  are  to  be  placed  200  ft.  apart  and  to  consist  of  100- 
watt  units.  It  is  the  intention  of  the  council  to  keep  the 
maintenance  of  the  street  lighting  system  within  the  sum 
of  .$13,000. 

Chatsworth,  Ont. 

.A  by-law  will  be  submitted  authorizing  the  council  to 
submit  a  by-law,  asking  authority  to  negotiate  with  the 
Hydro-electric  Power  Commission  of  Ontario  for  a  supply 
of  Niagara  power. 

Delaware,  Ont. 

A  by-law  will  be  submitted  on  January  4th  asking  au- 
thority to  close  a  contract  with  the  Hydro-electric  Power 
Commission  of  Ontario  for  a  supply  of  light  in   this  village. 

Duadalk,  Ont. 

A  bj'^-law  will  be  submitted  on  January  4th,  authorizing 
the  Village  Council  to  expend  $5,000  on  the  erection  of  a 
distributing  electric  plant  to  be  served  from  the  lines  of  the 
Hydro-electric  Power  Commission  of  Ontario. 

Gait,  Ont. 

A  by-law  will  be  submitted  on  January  15th  in  connec- 
tion with  additions  to  the  fire  alarm  system. 

A  part  of  the  new  street  lighting  has  been  turned  on 
on  Main  Street.  This  is  an  ornamental  single  unit  system, 
nitrogen  tungstens  being  used  throughout. 

Kamloops,  B.C. 

The  new  hydro-electric  plant  at  the  Barricre  River  wa.s 
placed  in  operation   during  the  second  week  in   December. 

Now  that  the  new  hydro-electric  plant  has  been  placed 
in  operation,  the  city  of  Kamloops  has  a  surplus  of  power 
available  temporarily.  It  has  been  proposed  that  the  local 
government  undertake  the  distribution  of  this  power  to  vari- 
ous agricultural  districts  in  the  neighborhood,  where  con- 
siderable quantities  are  required  not  only  for  light  and 
power  around  the  buildings.  l)Ut  also  for  irrigation  pur- 
poses. 

Kingston,  Ont. 

Permission    has    been    granted    lo    (he    Gananoque    l-lcc 
trie  Light  &  Water  Supply  Company,  Limited,  to  enter  the 
city   of    Kingston   with    their   power   lines   and   sui^ily   power 
to  the  Hour  mills  of  the   Canadian   Milling  Company. 

London,  Ont. 

It  is  understood  that  the  Hydro-electric  Power  Com- 
mission of  Ontario  will  prepare  an  estimate  of  the  value  of 
the  London  Street  Railway  Company,  and  that  a  by-law 
will  be  submitted  to  the  electors  at  some  date  early  in  the 
new  year  not  yet  fixed,  authorizing  the  city  to  purchase  the 
system. 


Montreal,  Que. 

For  the  fiscal  year  ended  October,  the  gross  earnings  of 
the    Kaministiqia    Power    Company   totalled   $327,109.    an    in 
crease  of  $24,368  over  the  previous  year. 

The  offices,  switchboard  gallery,  generating  and  trans- 
former houses  of  the  Cedars  Rapids  Manufacturing  and 
Power  Company  are  all  being  heated  by  electricity.  The 
National  Electric  Heating  Company,  Toronto,  supplied  the 
units.     These  are  of  5,  10  and  15  kw.  capacities. 

The  Cedars  Rapids  Manufacturing  &  Power  Company 
will  commence  operations  on  a  commercial  basis  early  in 
the  new  year.  So  far  seven  units  have  been  tried  out,  and 
the  line  to  Massina,  N.Y.,  where  most  of  the  power  will  be 
utilized,  is  practicallj-  completed.  This  is  another  aluminium 
transmission  line,  the  material  for  which  was  supplied  by  the 
Northern  Aluminum  Company. 

Mr.  C.  H.  Cahan,  of  Montreal,  president  of  the  Western 
Canada  Power  Company,  is  now  in  England  in  connection 
with  the  proposed  sale  of  a  further  $1,000,000  bonds  of  the 
companj-.  The  proceeds  of  this  sale  will  be  required  for 
the  company's  financing  next  year.  It  is  stated  that  most  of 
the  machinery  for  the  third  unit  has  been  purchased  and 
paid  for,  and  will  be  installed  in  the  early  part  of  next  year. 
The  installation  of  the  fourth  unit  next  year  will  depend 
upon  the  demand  for  power. 

.\  Safety  First  League,  composed  of  the  publicity  utility 
corporations,  is  being  formed  in  Montreal.  Those  compris- 
ing the  league  will  probably  be  the  Bell  Telephone  Com 
pany,  Montreal  Tramways  Company,  C.  P.  R.  Telegraph  De- 
partment, G.  N.  W.  Company,  Westmount  Corporation 
Light  and  Heat  Department,  Montreal  Public  Service  Corpor- 
ation, and  Montreal  Light,  Heat  and  Power  Company.  It  is 
proposed  to  take  measures  to  guard  against  accidents,  an  1 
to  work  on  the  lines  of  a  similar  league  formed  in  Hamil- 
ton,  Ont. 

By  ITG  to  159  the  members  of  the  Montreal  Board  of 
Trade  have  reaffirmed  a  resolution  that  the  Citj'  and  Mon- 
treal Tramways  Company  should  take  immediate  steps  to 
extend  the  franchise  of  the  company  on  a  fair  and  equitable 
basis.  The  opponents  of  this  resolution  argued  that  the 
present  time  is  inopportune,  and  that  a  commission  of  ex- 
perts, chosen  by  public  bodies,  should  be  appointed  to  re- 
port on  the  whole  question.  The  meeting  was  very  crowd- 
ed, and  the  discussion  animated.  The  Montreal  Builders' 
Exchange  have  also  passed  a  resolution  in  favour  of  a  speedy 
settlement  of  the  question. 

Ottawa,  Ont. 

Notice  has  been  given  that  the  Niagara-Welland  Power 
Company  will  applj'  to  the  Parliament  of  Canada  at  its  next 
session,  for  an  extension  of  time  within  which  it  may  com- 
plete and  put  in  operation  the  works  of  that  coiiipany. 
Peterborough,  Ont. 

The  services  of  Mr.  Wm.  Kennedy.  Jr.  of  Montreal, 
have  been  engaged  to  investigate  thoroughly  the  ailvisability 
nf  installing  a  steam  auxiliary  plant  for  the  town. 

Port  McNicholl,  Ont. 

I'liwir  was  turned  on  at  this  point  on  December  ITtli. 
The  town  ha.s  contracted  for  some  30  street  lamps.  Power 
is  obtained  from  the  Severn  River  plant  of  the  Hydro-electric 
Power  Commission  of  Ontario. 

Simcoe,  Ont. 

I'oray    &    McCall    are    ojjcning    show    rooms    at    60    Peel 
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Street  where  thoy  will  carry  on  a  business  of  electric  dealers 
and  contractors. 

Thorrihill,  Ont. 

The  ratepayers  are  discussing  the  question  of  better 
street  lighting  and  a  by-law  may  be  submitted  at  the  Janu-. 
ary  elections. 

Three  Rivers,  Que. 

Messrs.  J.  T.  Desilets  &  Cie,  electrical  dealers.  Three 
Rivers,  Que.,  have  dissolved. 

Toronto,  Ont. 

Until  such  time  as  a  permanent  shelter  can  be  provided 
by  the  Toronto  &  York  Radial  Railway  Company  at  their 
Sunnyside  terminus,  one  of  the  regular  coaches  lighted  and 
heated,  will  be  provided  for  the  convenience  of  the  waiting 
public. 

It  is  estimated  that  the  Toronto  Hydro-electric  System 
will  have  a  surplus  for  the  year  1914  of  approximately  $100,- 
000.  In  spite  of  the  generally  recognized  unsatisfactory 
trade  conditions,  customers  have  been  added  to  this  system 
at  the  monthly  rate  during  the  past  year  of  about  800. 

The  Great  North  Western  Telegraph  Company  and  the 
Canadian  Northern  Telegraph  Company  are  said  to  have 
made  arrangements  whereby  after  January  1st,  1915,  both 
companies  will  be  operated  under  the  name  of  the  Great 
North  Western  Telegraph  Company.  It  is  further  reported 
that  the  lines  of  the  Western  Union  Telegraph  Company  will 
be  taken  over  by  the  Great  North  Western  Telegraph  Com- 
pany. This  will  then  comprise  the  largest  telegraph  system 
in  the  Dominion,  with   approximately  1,700  stations. 

Vancouver,  B.C. 

City  engineer  .-V.  M.  West  has  submitted  a  report  to  the 
Municipal  Council  of  North  Vancouver,  covering  ornamental 
street  lighting  from  Ferry  Wharf  to  First  Street,  by  single 
unit  standards.  The  lamps  recommended  are  300-watt  nitro- 
gen tungstens. 

The  Western  Canada  Power  Company  will,  it  is  under- 
stood, offer  for  sale  $1,000,000  additional  bonds,  the  proceeds 
to  be  used  in  completing  the  purchase  and  installation  of  a 
further  unit  for  their  plant  at  Slave  Falls,  Ruskin,  B.C.  The 
third  large  unit  is  at  present  in  course  of  erection  and,  if 
conditions  warrant,  the  fourth  and  last  unit  of  the  first  plant 
will  be  installed  during  1915. 

The  annual  report  of  the  directors  of  the  Britisii  Colum- 
bia Electric  Railway  Company  for  the  year  ending  June 
30th,  1914,  has  just  been  published.  Owing  to  adverse  busi- 
ness conditions  in  and  around  Vancouver,  the  earnings  of  the 
company  were  smaller  than  usual,  and,  though  the  regular 
dividends  have  been  declared,  it  was  necessary  to  withdraw 
some   $.")n.00()  from   the  reserve  account   of  fnniu-r  years. 

Victoria,  B.C. 


Tl 


well- 


iwn   lirm   of  Carter   &   McKeiizic.  i-U  ctricians 


and  contractors,  Victoria,  B.C.,  haye  taken  over  the  premises 
and  stock  of  the  Hinton  Electric  Company,  911  Government 
Street.  The  Carter  &  McKenzie  Company  started  in  their 
present  line  of  business  some  three  years  ago,  and  as  indi- 
cating the  rapid  development  of  their  business,  it  may  be 
mentioned  that  they  have  under  way  at  the  present  time  a 
complete  electrical  equipment  for  the  new  half-million  dol- 
lar Drill  Hall;  the  new  City  Hall,  a  $100,000  building;  and  a 
complete  underground  distribution  system  of  light  and  power 
for  the  grounds  and  outbuildings  of  the  palatial  residence 
of  the  Honorable  James  Dunsmuir,  Hatley  Park.  The  same 
firm  recently  completed  the  electrical  installation  of  the 
new  Provincial  Jail,  near  the  City  of  Victoria. 

Welland,  Ont. 

-V  by-law  will  be  submitted  to  the  ratepayers  on  Janu- 
ary 4th,  authorizing  the  expenditure  of  $5,000  on  a  fire  alarm 
system. 

The  Town  Council  has  accepted  the  offer  of  the  Niagara 
Falls,  Welland  &  Lake  Erie  Railway  Company  to  pay  $60,- 
250  in  twenty  years  towards  the  cost  of  street  paving.  The 
council  also  gave  their  formal  permission  to  allow  the  Rail- 
way Company  to  cross  the  Canal  Bridge  at  Main  Street  to 
connect  up  with  the  west  side  extension. 

Westmount,  P.Q. 

The  net  profit  of  $o0.400  of  the  Westmount  municipal 
electric  lighting  department  for  the  fiscal  year  is  the  largest 
in  the  history  of  the  plant.  This  profit  is  after  the  deduction 
for  interest,  depreciation  and  sinking  fund.  The  result  is 
due,  according  to  Alderman  Graflfety,  the  chairman  of  the 
lighting  committee,  to  the  excellent  management  of  Mr.  G. 
W.  Thompson,  manager,  the  Council,  and  the  loyalty  of  the 
citizens  to  their  ow-n  plant.  The  profit  is  turned  into  the 
depreciation  account,  which  now  amounts  to  $147,000  and 
from  that  account  the  money  needed  for  improvements  is 
voted  and  replaced  by  bonds.  The  sum  of  $25,000  will  be 
taken  from  the  fund  for  the  extension  of  the  new  lighting 
sj'stem. 

Winnipeg,  Man. 

The  Public  Utilities  Commissioner,  Judge  H.  .\.  Robson. 
is  considering  the  advisability  of  requiring  the  Winnipeg 
Electric  Railway  to  make  certain  changes  in  their  operating 
schedule,  .\mong  the  suggestions  are  the  location  of  stop- 
ping places  at  standard  distances  of  500  ft.  apart,  irrespec- 
tive of  whether  these  points  are  at  street  corners  or  not; 
loop  tracks  at  vantage  points  all  over  the  city  or  stations 
holding  emergency  cars  to  be  used  to  assist  in  maintaining 
the  schedule  where  the  regular  cars  are  delayed.  It  is  also 
suggested  that  a  signal  system  be  installed  so  that  the  police 
who  are  regulating  the  traffic  may  be  in  constant  communi- 
cation with  one  another  and  so  minimize  delays. 
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The  Jordan  River  Plant 

The  detailed  description  of  the  Jordan  River  plant,  own- 
ed by  the  Vancouver  Power  Company,  a  subsidiary  of  the 
British  Columbia  Electric  Railway  Company,  is  only  one 
more  evidence  of  the  faith  of  this  company  in  the  ultimate 
great  prosperity  of  the  province  of  British  Columbia,  and  of 
their  honest  endeavour  to  have  a  prominent  part  in  the  pion- 
eer development  work  ttwt  must  necessarily  involve  a  heavy 
expenditure  in  both  capital  and  labor  before  satisfactory 
operating  results  are  possible. 

The  attitude  of  the  B.  C.  E.  R.  Company  throughout  is 
surely  entirely  worthy  of  the  commendation  of  all  Cana- 
dians. As  we  have  suggested  on  more  than  one  previous 
occasion  it  is  impossible  to  conceive  of  the  progress  of  Van- 
couver and  the  surrounding  district  as  exemplified  during 
the  past  eight  or  ten  years,  without  the  constant  co-opera- 
tion of  some  such  force  as  the  B.  C.  E.  R.  Company  has 
been.  At  no  point  on  the  American  continent  probably  is 
there  to  be  found  a  city  of  the  size  of  Vancouver  with  as 
complete  a  network  of  electric  railways  threading  its  sub- 
urbs and  connecting  outside  points.  To  an  onlooker  the  as- 
sistance rendered  to  the  City  of  Vancouver  and  adjacent 
municipalities  by  the  B.  C.  E.  R.  Company  has  seemed  al- 
most prodigal  and  yet  no  doubt  it  was  part  of  a  well  con- 
ceived progressive  plan  to  develop  the  district  as  rapidly 
and  as  thoroughly  as  possible. 

And  this  is  true  not  only  of  the  railway  system,  but  also 
of  the  generation  of  power.  The  generating  plants  whicli 
supply  the  power  to  operate  the  railways  as  well  as  for  il- 
lumination and  power  in  home  and  industry  throughout  a 
very  wide  area,  are  among  the  most    famous    in    the    world, 


both  in  architectural  and  mechanical  design.  Further  than 
this  the  big  water  plants  are  backed  by  the  most  modern 
steam  standby  plants  so  as  to  give  the  greatest  possible  as- 
surance not  only  of  good  service,  but  of  good  service  all  the 
time. 

Following  the  same  liberal  policy  the  Vancouver  Powo; 
Company  have  built  plants  on  Vancouver  Island  for  the  sup- 
ply of  energy  to  drive  electric  cars  through  the  streets  of 
Victoria  and  over  a  wide  suburban  area;  also  to  supply  light 
and  power  for  the  hoine,  the  street  and  the  factory.  The 
latest  achievement  is  the  installation  of  an  8,000  kw.  unit  at  the 
Jordan  River  plant,  the  third  unit  to  be  installed  there,  and 
where  all  the  experiences  of  modern  manufacturers  and  en- 
gineers have  been  brought  to  bear  to  make  the  plant  as  use- 
ful and  as  efficient  as  it  can  be  made. 

Every  Canadian  must  regret  the  conditions  which  tem- 
porarily have  rendered  it  impossible  for  the  parent  companj' 
of  all  these  enterprises  to  do  little  more  than  earn  operating 
expenses.  This  in  itself,  however,  is  one  of  the  best  proofs 
of  the  liberal  policy  of  the  company  towards  the  public  it  has 
tried  so  hard  to  serve  efficiently.  We  predict  that  the  early 
return  to  normal  conditions  in  our  coast  province  will  be 
materially  assisted  by  the  ample  supply  of  power  that  this 
company  is  in  a  position  to  offer,  even  as  this  factor  has  s.t 
largely  aided  in  the  almost  phenomenal  developments  of  the 
past. 


Reclaiming  Land  by  Electricity 

Another  evidence  of  the  progressiveness  of  "the  west" 
is  given  in  an  article  published  elsewhere  in  this  issue  on 
the  subject  of  "Reclaiming  land  by  electrical  methods."  In 
this  article  is  told  the  interesting  story  of  how  some  45,000 
acres  of  rich  land  have  been  reclaimed  by  the  application  of 
a  little  science  combined  with  a  fair  proportion  of  common 
sense — and  this,  too,  in  a  province  where  land  is  thought 
(in  the  east)  to  be  plentiful  enough  already.  It  illustrates 
well,  however,  the  inclination  and  ability  of  the  westerner 
to  improve  on  nature  if  nature  doesn't  suit  him,  and  it  fur- 
ther shows  that  the  powerful  factor — probably  the  determin- 
ing factor  in  this  great  work — was  electricity.  That  the  de- 
mands made  upon  the  pumps  is  very  great  is  shown  by  the 
fact  that  in  one  particular  area  of  8,400  acres,  about  one- 
sixth  of  the  whole,  the  rainfall  per  day  amounts  to  an  aver- 
age of  42,000,000  gallons. 

The  most  interesting  point  made  in  the  paper  probably 
is  that  the  cost  of  pumping  per  hour  by  electricity  is  just 
about  half  what  it  would  be  with  steam.  Even  this  figure, 
the  article  states,  does  not  put  the  best  complexion  on  the 
results,  as  the  interest  on  capital  costs  is  considerably  less 
with  electrical  than  with  steam  equipment — which  means,  of 
course,  also  that  the  capital  expenditure  is  less  in  the  first 
instance. 


Cleaning  Streets  by  Vacuum  Process 

Since  the  advent  of  the  electric  sweeper  for  the  home 
and  office,  the  suggestion  has  frequently  been  made,  and 
from  time  to  time  given  spasmodic  try-outs,  that  our  streets 
could  be  cleaned  in  a  more  expeditious  and  sanitary  manner 
by  the  use  of  large  vacuum  sweepers. 

Such  a  sweeper  is  described  in  our  present  issue.  It  is, 
in  appearance  at  least,  a  somewhat  cumbersome  machine,  but 
experience  will  soon  show  where  improvements  can  be  made 
in  this  and  other  respects.  This  sweeper  is  driven  by  storage 
batteries  throughout,  which,  in  that  they  admit  of  perfect 
control  both  of  the  speed  of  the  machine  and  of  the  motors 
which  operate  the  sweeper  and  elevator,  have  been  chiefly 
the  means  of  making  the  idea  practical  and  commercial.  The 
same  article  describes  briefly  a  somewhat  siinilar  storage 
battery  operated  wagon  to  be  used  in  collecting  city  garbage. 
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Electrical  Developments  During  1914 

Progress  in  things  Electrical  in  Spite  of  General  Depression— Refinements 
Rather  than  Inventions — Increasing  Forms  of  Application 


In  spite  of  the  business  depression  prevalent  during  the 
year  just  passed  there  has  been  a  considerable  advance  along 
electrical  lines.  This  progress,  however,  has  been  confined  to 
extensions  of  existing  standards  and  lines  rather  than  any 
new  or  startling  discoveries  or  inventions. 

President  Paul  M.  Lincoln  of  the  American  Institute  of 
Electrical  Engineers  in  a  recent  review  of  the  year  1914  has 
the  following  to  say  in  regard  to  electrical  progress: — 

"One  thing  that  is  perhaps  most  noticeable  to  one  who 
has  looked  over  previous  reviews,  is  that  progress,  particu- 
larly in  things  electrical,  may  now  be  taken  as  a  matter  of 
course.  If  there  is  any  branch  of  our  industry  which  does 
not  show  progress,  it  is  an  immediate  sign  of  decadence.  If 
progress  in  any  given  line  cannot  be  reported  for  this  year, 
it  is  very  probable  that  next  year's  progress  will  omit  men- 
tion of  it  entirely." 

The  gradually  increasing  size  of  generating  units  has 
kept  pace  this  year  until  we  now  look  with  the  utmost  com- 
placency on  the  installation  of  a  35,000  kw.,  turbo-generator, 
whereas  a  few  j^ears  ago  we  marvelled  at  a  10,000  kw.  set  as 
reaching  the  limit  in  the  way  of  size.  The  growth  in  size 
has  been  a  regular  and  normal  one  due  entirely  to  the  de- 
mand for  large  and  more  efficient  units  to  take  care  of  the 
rapidly  increasing  use  of  electricity  in  the  home,  office,  store, 
factory,  and  farm. 

For  example,  there  is  now  being  installed  for  the  Brook- 
lyn Rapid  Transit  Company,  a  30,000  kw.  "double"  unit. 
Closely  akin  to  the  increasing  size  of  the  generating  units  is 
the  continued  growth  of  high-tension  voltages  for  transiiiis- 
sion  purposes,  as  exemplified  by  the  Pacific  Light  &  Power 
Company  in  California  which  uses  150,000  volts.  These  trans- 
formers, reported  in  1913,  still  hold  the  record  for  a  high 
voltage  commercial  installation. 

An  interesting  development  in  connection  with  this  latter 
plant  is  tlie  use  of  automatic  voltage  regulators  on  both 
generating  and  receiving  ends,  thus  maintaining  constant  po- 
tential at  both  points,  the  regulators  on  the  latter  being  used 
with  synchronous  condensers. 

Transformers  of  the  self-cooling  type  are  now  being  built 
up  to  5,000  kv.a.  capacity,  of  sheet  steel,  equipped  with  ex- 
ternal radiators,  made  oil-tight  by  the  oxyacetylene  welding 
process.  The  air  blast  transformer  has  also  reached  a  maxi- 
mum size  in  a  5,500  kv.a.,  single-phase  unit  in  25-cycle  service. 

The  Portable  Transformer 

A  new  devchjpmcnt  is  the  portable  transformer  sub-sta- 
tion consisting  of  a  car  10  feet  wide  x  35  feet  long  having 
mounted  thereon  three  oil-insulated,  self-cooled  transformers 
with  high  and  low-tension  switching  equipment,  and  having 
a  capacity  of  4.000  kv.a.  This  compact  arrangement  is  made 
possible  by  a  forced  draft  through  ducts  around  the  base  of 
the  transformers. 

C}nc  of  the  most  interesting  applications  of  electrical 
material  within  the  past  year  and  one  vvliich  has  proven  its 
economy  and  efficiency,  is  that  of  driving  rolls  in  sugar  mill.i 
by  means  of  electric  motor  power.  Not  only  has  the  ma 
terlal  for  this  method  of  drive  become  cheaper  than  the  Cor- 
liss engines  formerly  used,  but  installation  costs  have  been 
loss.  It  has  been  more  economical  in  operation;  exi)cnse  in 
point  of  attendance  and  oil  has  been  less,  and  annual  charges 
heretofore  necessary  to  coinplclely  dis-assemblc,  overhaul 
and  re-assemble  the  engines  are  eliminated.  The  operators 
have  also  gained  greater  control  and  arc  in  a  position  to  bet- 


ter and  more  quickly  vary  the  speed  of  the  rolls,  tlius  prac- 
tically guaranteeing  continuous  service.  The  use  of  electri- 
city in  steel  mills  has  continued. 

A  particularly  noticeable  fact  is  the  adoption  of  central 
station  power  by  the  steel  mills,  coal  companies  and  rail- 
roads for  work  in  their  respective  lines,  the  latter  two  pa""- 
ticularly  for  work  at  terminals.  One  company  alone,  at  a 
rough  estimate  has  furnished  equipment  during  the  past  year 
that  will  result  in  an  output  by  central  stations  of  from  15,- 
000,000  to  20,000,000  kilowatt  hours  of  energy  for  this  class 
of  service,  assuming  normal  business  conditions. 

Electric  Furnaces 

A  number  of  steel  companies  have  installed  electric  fur- 
naces, indicating  an  appreciation  on  their  part  of  the  ease  of 
application  and  accurate  control  as  well  as  other  advantages 
of  this  latter  electrical  development. 

During  the  past  year  the  railroads,  steel  foundries,  steel 
mills,  and  machine  shops,  in  particular,  have  taken  quite  an 
active  interest  in  the  subject  of  arc  welding.  A  very  con- 
siderable saving  is  effected  by  its  use,  and  the  advantages  of 
this  apparatus  are  just  beginning  to  be  appreciated.  Un- 
doubtedly, there  is  still  a  wider  field  for  its  use.  Different 
companies  have  been  actively  engaged  in  the  development  of 
this  proposition.  The  railroads  at  present  are  the  principal 
users. 

In  industrial  lines  the  development  has  been  mainly 
along  the  lines  of  refinement,  particularly  in  reference  to  the 
control.  For  example,  during  the  past  year  alternating  and 
direct-current  magnet  switches,  automatic  starters  and  con- 
trollers for  use  with  various  industrial  applications,  and  im- 
provements in  reversing  motor  planer  equipments  have  been 
placed  on  the  market;  also  extended  lines  of  industrial  mo- 
tors including  the  polyphase  and  single-phase  types,  elevator 
motors,  blowers  of  the  Ventura  type,  and  direct  traction  ele- 
vator motors  and  control  which  latter  is  meeting  with  mark- 
ed success. 

Circuit  Protection 

In  the  case  of  switchboards,  progress  has  been  made  in 
tlie  protection  of  circuits  by  means  of  improvements  in  relays 
and  circuit  breakers.  An  induction  type  relay  operating  on 
watthour  meter  principles  that  obviates  troubles  experi- 
enced with  the  bellows  type  has  been  brought  out.  This  re- 
lay has  a  self-contained  torque  compensator  giving  inverse 
time  element  on  ordinary  overloads,  and  definite  time  ele- 
ment on  heavy  overloads,  or  short  circuits. 

A  direct  trip  attachment  has  also  been  developed  so  that 
a  circuit  closing  relay  of  this  type  can  be  used  with  a  circuit- 
breaker  tripped  from  a  current  transformer,  where  no  shunt 
trip  circuit  is  available.  This  attachment,  wliich  can  l)c  built 
for  circuit  breakers  already  installed,  consists  of  an  auxiliary 
ma.gnet  which  prevents  the  tipping  plunger  of  the  circuit 
breaker  from  operating  until  the  relay  contacts  close. 

In  tlic  design  of  oil  circuit  breakers  themselves  no  very 
great  changes  have  occurred,  but  the  year  has  seen  much 
progress  along  the  lines  of  following  out  the  great  improve- 
ments which  were  commenced  during  1913.  The  principal 
advance  has  been  in  the  use  of  one-piece  cylindrical  tanks 
with  round  bottoms  for  circuit  breakers  of  heavy  capacity, 
this  obviously  being  the  very  strongest  type  of  tank  which  it 
is  possible  to  obtain. 

During  1911  several  21,000  ampere  carbon  type  circuit 
breakers  were  put   into  service,  these  being  the  largest  capa- 
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city  circuit-breakers  of  any  kind  ever  built.  Outdoor  oil  cir- 
cuit breakers  can  now  be  obtained  for  any  voltage  from  13,- 
UOO  to  105,000  electrically  operated,  at  reasonable  prices  and 
in  entirely  self-contained  units  for  automatic  operation  and 
at  the  lower  voltages  with  self-contained  inverse  time  limit 
overload. 

Meters 

The  introduction  of  the  reactive  factor  meter  in  place  of 
tlie  power  factor  meter,  in  other  words,  the  use  of  a  meter  to 
measure  the  sine  of  the  angle  of  lag  or  lead  instead  of  the 
cosine,  was  made  during  the  year.  The  matter  is  the  same  in 
principle  as  the  power  factor  meter,  but  it  enables  opera- 
tors to  keep  the  power  factor  closer  to  unity  than  can  be 
done  with  the  older  instrument. 

A  distinct  advance  has  been  made  in  metering  electric 
energy  by  the  introduction  of  a  watt-hour  demand  meter, 
thus  catering  to  the  demand  of  students  of  electric  rates  who 
insist  on  including  the  demand  as  well  as  kilowatt  hours 
consumed.  A  demand  meter  that  has  neither  clock,  motor, 
nor  timing  device,  contacts  nor  solenoids  has  been  brought  out. 
U  is  self-contained  and  of  about  the  same  size  as  an  ordinary 
meter,  and  contains  a  secondary  disk,  in  the  same  magnetic 
field  as  the  main  disk,  which  is  controlled  by  an  escapement 
wheel  and  clog.  A  pointer  connected  thereto  indicates  the 
highest  vvatthour  demand  for  the  given  period  of  time. 

The  year  1914  has  also  seen  a  great  development  in  the 
use  of  two  rate  meters,  as  many  supply  authorities  now  ap- 
preciate the  sound  policy  of  lowering  their  rates  for  "off 
peak"  loads.  This  development  has  been  very  largely  assist- 
ed by  the  introduction  into  this  country  of  a  two  rate  meter 
with  a  perfectly  accurate  recording  train,  the  forms  obtain- 
able until  this  year  having  been  such  that  in  changing  over 
from  one  rate  to  another,  an  impulse  was  given  to  the  train 
without  any  current  being  consumed.  A  further  improve- 
ment in  the  mechanism  which  is  now  obtainable  is  that  a 
time  switch  can  be  obtained  which  only  requires  winding 
once  every  five  weeks,  and  the  clock  mechanism  itself  is  so 
accurate  that  adjustments  are  not  necessary  from  one  year's 
end  to  another. 

A  fault  localizer  just  brought  out,  new  in  application,  but 
not  new  in  principle,  permits  the  ready  and  exact  location  of 
a  ground  in  a  cable  circuit.  It  is  a  combination  of  a  gal- 
vanometer and  resistance  forming  a  conveniently  operated 
"bridge"  for  determining  the  location  of  the  fault. 

Continued  use  of  commutating  poles  on  rotary  conver- 
ters has  proved  their  usefulness.  A  4,000  kw.,  600-volt,  25- 
cycle  converter  is  now  being  built  for  the  Interborough  Rapid 
Transit  Company  in  New  York  with  a  300  per  cent,  moment- 
ary overload  guarantee.  A  2,000  kw.,  270-volt,  60-cycle  syn- 
chronous booster  rotary  is  now  being  built  for  the  Cleve- 
land Electric  Illuminating  Company  which  will  be  the  largest 
(JO-cycle  rotary  of  this  type  ever  built. 

The  most  notable  feature  about  the  above  developments 
is  the  comparatively  higher  speeds  that  liave  been  used  over 
those  formerly  used.  The  use  of  commutating  poles  in  the 
design  of  these  machines  has  made  not  only  this  higher  speed 
possible,  but  has  produced  better  machines,  it  being  particu- 
larly noted  that  the  peripheral  speeds  of  these  machines  are 
very  little,  if  any,  higher  than  the  peripheral  speeds  used  on 
the  non-commutating-pole  designs. 

Compensated  windings  have  been  effectively  used  in  ad- 
dition to  commutating  poles  on  generators,  where  subjected 
to  very  severe  peak  loads  such  as  in  large  flywheel  motor- 
generator  sets. 

Synchronous  Condensers 
Probably  the  most  recent  developments  in  important  ap- 
paratus have  been  the  two  6,000  kv.a.  synchronous  condensers 
with  regulating  equipment  supplied  the  City  of  Winnipeg, 
which  have  been  so  effective  in  reducing  the  line  drop  of 
their   transmission   system   that    they   have   greatly   increased 


the  capacity  of  their  present  transmission  circuits.  This  will 
obviate  the  necessity  of  building  an  additional  transmission 
line  for  some  years  to  come.  The  Northern  Ontario  Power  & 
Light  Company  have  also  recently  installed  four  1,700  kv.a. 
self-starting  synchronous  motors  for  driving  air  cotnpressors, 
and  also  for  correcting  the  power  factor  on  their  distributing 
system  in  the  Cobalt  distict.  These  synchronous  motors  are 
replacing  1,000  h.p.  induction  motors  of  the  wound  rotor 
type  and  the  corrective  effect  on  the  power  factor  of  the  dis- 
tributing system  has  been  so  marked  that  greatly  increased 
transmission  line  capacity  has  been  secured,  as  well  as  much 
better  voltage  regulation  at  the  centre  of  distribution.  The 
great  importance  of  large  synchronous  motors  for  power  fac- 
tor correction  and  regulation  is  only  beginning  to  be  appre- 
ciated by  operating  companies,  and  this  is  an  application 
which  they  should  all  investigate  most  thoroughly  as  it  has 
great  possibilities. 

Motor  Converters 

In  the  Canadian  field  one  of  the  most  interesting  features 
has  been  the  introduction  of  the  "motor  converter,"  the 
theory  and  construction  of  which  was  dealt  with  in  our  issur 
of  June  1st,  1914.  The  first  set  in  Canada  was  started  up  in  the 
early  summer  by  the  Regina  Municipal  Electric  Department, 
this  machine  being  of  1,200  kw.  capacity,  converting  from  3- 
phase,  2,200-volt,  60-cycle,  to  550/600-volt  d.c.  Since  that  date 
the  Canada  Cement  Company,  of  Monteral,  have  installed  a 
350  kw.  set,  and  the  Armstrong  Whitworth  Company  have 
installed  two  350  kw.  sets.  There  is  also  on  order  a  600  kw. 
set  for  the  city  of  Saskatoon,  but  this  has  not  yet  been  de- 
livered. 

The  largest  machine  of  this  type  so  far  built  has  just 
been  installed  in  the  Manchester  Corporation  Electric  Works, 
this  being  3,200  kw.  capacity,  converting  from  0,500-volt,  50- 
cycle,  3-phase  to  either  420/460  volt  shunt  wound  or  530/550 
volt  compound  wound,  the  arrangement  on  shunt  being  for 
three  wire  balancing  while  the  compound  connections  are  of 
course  used  on  traction  system. 

Devices  and  Fittings 
During  the  past  year  a  number  of  new  and  original  devices 
and  fittings  have  been  developed.  For  example,  the  porce- 
lain portion  of  the  bus  bar  insulator  supports  of  a  certain 
manufacturer  is  designed  with  thin  and  deep  corrugations, 
and  along  the  lines  of  properly  distributing  electrostatic 
stress  over  the  insulator.  The  proper  amount  of  attention 
has  not  been  given  in  the  past  to  this  very  important  feature 
in  porcelain  design.  All  insulators  of  this  type,  both  for  use 
as  bur-bar  insulators  and  on  this  line  of  disconnecting 
switches,  are  tapered.  The  same  company  have  also  brought 
out  a  new  line  of  insulator  pins,  malleable  iroti  switchboard 
panel  and  pipe  fittings;  also  a  new  line  of  clamp  type  sup- 
ports for  mounting  on  pipe  and  also  on  flat  surfaces.  The 
support  for  mounting  on  pipe  is  arranged  in  such  a  way  that 
the  same  casting  is  used  for  any  size  of  pipe  from  J^-'"-  f''' 
1^-in.  and  also  for  mountitig  directly  on  flat  surfaces. 

All  modern  high  capacity  plants  are  putting  locking  de- 
vices on  their  disconnecting  switches  to  prevent  the  switch 
opening  in  case  a  short  circuit  enters  the  station.  There  has 
been  developed  a  very  novel  interlocking  lock,  arranged  in 
such  a  way  that  the  operator  cannot  remove  the  switch  hook 
unless  the  switch  is  either  in  the  open  or  closed  position. 

Fuses 

Regarding  developments  in  fuses  during  the  past  year,  a 
large  United  States  manufacturing  company  writes: — 

"We  are  pleased  to  call  your  attention  to  our  new  oil 
fuse  cut-outs  which  practically  every  central  station  is  vitally 
interested  in.  Until  this  device  was  put  on  the  market  prac- 
tically the  only  form  of  transformer  protection  was  the  or- 
dinary plug  cut-out  or  the  enclosed  fuse  installed  in  an  iron 
box.     Neither  of  these  were  absolutely  satisfactory  especially 
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wlicn  I'liscd  above  15  or  20  amperes.  This  is  especially  true 
when  intsalled  on  power  circuits.  The  result  upon  the  blow- 
ing ol  a  fuse  on  short  circuit  with  either  ot"  the  mentioned 
cut-outs  was  usuallj'  that  ol  entirely  destroying  the  block. 
This  is  not  only  dangerous  but  costly  and  generally  unsatis- 
factory. 

"With  the  use  of  the  oil  fuse  cutout  capacities  up  to 
5,oeo  kw.  can  be  satisfactorily  handled  on  dead  short  circuits 
without  in  any  way  injuring  the  device.  Furthermore  the 
fusing  can  be  safely  and  quickly  accomplished  by  the  line- 
men under  all  conditions. 

"The  cost  of  these  cut-outs  is  very  reasonable  and  in 
consequence  central  stations  can  now  provide  an  accurate 
and  sale  form  of  protection  for  their  transformers  and  junc- 
tions, with  a  small  expenditure." 

Water  Turbines 

In  the  water  turbine  lield  there  have  been  no  radical  de- 
velopments. A  prominent  Canadian  manufacturer  reports 
"just  a  gradual  evolution  towards  our  goal,  the  ideal  tur- 
bine water  wheel,"  and  adds, — 

"Do  tell  the  public  to  enquire  thoroughly  into  the  merits 
of  normal  speed — normal  discharge  turbines  before  sacrilic- 
ing  half  and  sometimes  all  the  practical  value  of  their  water 
powers  on  the  altar  of  high  speed.  Is  it  not  most  reasonable 
that  the  "Happy  Medium'  between  'Slow  Speed'  and  Tiigh 
Speed'  turbines  should  have  the  greatest  staying  powers  and 
best  working  qualities?" 

In  the  Automobile 

The  use  of  electricity  in  the  automobile  is  one  of  the 
modern  developments  which  has  grown  rapidly.  At  first, 
the  only  use  that  electricity  found  in  the  automobile  was  for 
purijoses  of  ignition.  However,  the  convenience  of  electric- 
ity has  won  over  the  automobile  field  in  a  remarkable  man- 
ner in  the  past  few  years.  In  these  modern  days,  no  auto- 
mobile is  complete  unless  the  gas  engine  charges  are  elec- 
trically ignited,  and  it  is  equipped  with  electric  light  and  an 
electric  motor  for  starting  the  engine  and  electric  devices  for 
shifting  the  gears,  and  doing  many  of  the  things  which  form- 
erly were  done  by  some  other  means.  These,  of  course,  are 
not  entirely  developments  of  the  past  year,  but  the  past  year 
has  shown  its  fair  share  of  the  refinements  in  this  particular 
development.  The  single  machine  with  a  single  armature 
and  single  commutator  which  may  be  used  either  as  a  motor 
for  starting  the  engine,  or  as  a  generator  for  charging  the 
storage  battery,  is  a  development  of  the  year.  Further,  the 
idea  of  making  the  electric  unit  entirely  self-contained  is  one 
of  this  year,  as  a  self-contained  unit  has  been  produced  which 
comprises  a  motor,  a  generator,  a  distributor  and  the  neces- 
sary induction  coils,  etc.,  for  the  ignition.  Another  develop- 
ment is  the  magnetic  pinion  shift  wherein  the  starting  motor 
is  thrown  in  gear  by  means  of  a  magnetic  device  instead  of  a 
manually-operated  device  as  in  previous  years.  It  is  sur- 
prising how  completely  the  electrical  equipment  has  won 
over  the  automobile  field  in  recent  years.  There  seems  to 
be  no  question  but  that  electricity  not  only  has  come  to 
stay,  with  the  automobile,  but  has  come  to  be  developed  to 
a  much  larger  degree  in  the  future  of  this  vehicle. 

Lighting;  Fixtures 

Another  development  of  the  year  is  along  the  line  of 
Canadian  manufacture  of  electric  fixtures.  One  company 
advise  us  that  they  have  kept  a  full  staff  of  men  employed  up 
to  the  present  time,  that  the  success  in  this  department  has 
been  very  gratifying,  and  that  during  1914  they  have  increased 
their  staff  in  this  department  from  a  dozen  to  sixty  em- 
ployees. This  company  keep  a  staff  of  artists  busy  making 
designs  for  special  inquiries,  and  during  the  past  year  have 
supplied  fixtures  for  a  great  many  churches,  banks  and  public 
buildings.    They  say  that  the  outlook  for  1915  is  very  bright. 

In  house  and  office  lighting  very  considerable  progress 


has  been  made  towards  a  more  general  use  of  semi-indirect 
and  purely  direct  illumination.  The  prejudice  against  the 
appearance  of  these  fi.xtures  is  gradually  wearing  off,  and 
this,  combined  with  the  general  recognition  of  the  better 
physical  conditions  under  which  one  works,  is  greatly  assist- 
ing in  increasing  the  number  of  installations  of  either  direct 
or  semi-direct.  In  Canada  no  concerted  action  has  yet  been 
taken  towards  educating  the  public  into  the  proper  use  of 
illumination  and  in  the  evil  effects  which  may  result  from 
bad  lighting,  but,  in  a  general  way,  conditions  may  be  said  to 
be  considerably  more  favorable  and  the  field  is  doubtless 
ripe  for  some  real  progress  during  1915.  Not  only  is  this 
true  of  the  home  and  office,  but  also  in  larger  public  build- 
ings, such  as  halls,  churches  and  factories.  The  science  of 
proper  illumination  is  little  by  little  winning  its  way  over 
the  desire  for  an  excessive  amount  of  light. 

Gas  Filled  Lamps 

A  tremendous  advance  has  taken  place  in  the  manufac- 
ture of  light  sources  resulting  in  the  production  of  nitrogen 
and  argon  filled  incandescent  lamps.  The  low  cost  of  instal- 
lation, the  complete  control  of  the  light  by  suitable  reflectors 
and  the  small  attendance  charge,  together  with  the  elimination 
of  pencil  carbon  or  electrode  replacements,  and  the  long  life 
obtainable  gives  the  gas  filled  lamp  a  leading  place  for  street 
lighting.  Many  devices  have  been  developed  for  housing  the 
lamp  and  protecting  it,  yet  at  the  same  time  preserving  its 
luminous  efficiency.  One  of  these  devices  has  been  so  con- 
structed that  in  the  event  of  the  purchaser  wishing  to  replace 
the  lamps  with  those  of  a  larger  or  smaller  size,  fittings  maj' 
be  supplied  which  will  convert  the  original  unit  into  one  suit- 
able for  the  other  lamps  and  these  changes  may  be  effected 
at  a  very  small  expense.  These  units  have  been  specially  de- 
signed for  series  burning  as  well  as  multiple  burning  high  effi- 
ciency lamps  and  are  adaptable  for  indoor  and  outdoor  ser- 
vice. They  are  made  to  exclude  insects  and  to  prevent  sleet, 
rain  or  snow  from  reaching  the  lamp,  yet  providing  ample 
ventilation  and  in  no  way  materially  decreasing  the  lumin- 
ous efficiency  of  the  lamp  itself,  whether  operating  in  a  series 
film  socket,  mogul  socket  or  a  socket  of  regular  medium 
Edison  base  design,  steel  enamel  or  matt  aluminium.  Bowl 
and  flat  steel  enamel  reflectors  are  supplied  and  the  latter  do 
not  interfere  with  the  enclosing  globes. 

Possibly  one  of  the  most  pronounced  developments  of  the 
year  has  been  the  increased  use  of  tungsten  lamps  for  street 
lighting  purposes.  Until  recently,  the  arc  lamp  had  a  mono- 
poly of  the  street  lighting  field.  It  has  labored  under  the  dis- 
advantage of  a  rather  high  upkeep,  the  necessity  for  recar- 
boning  and  a  somewhat  flickering  light.  All  of  these  short- 
comings are  overcome  by  the  tungsten  lamp  whose  advant- 
ages arc  sufficient  to  have  caused  it  to  be  used  to  a  very  con- 
siderable extent  for  street  lighting  purposes,  and  its  popti- 
larity  in   this  use  appears  to  be  extending  rapidly. 

This  has  led  to  the  adoption  of  new  fixtures  for  use 
with  these  new  street  lighting  units,  a  number  of  complete 
lines  for  both  multiple  and  series  lamps,  having  been  brought 
out  during  the  year. 

In  this  connection  may  be  mentioned  the  declining  popu- 
larity of  the  ornamental  group  system  of  lighting  and  the  in- 
troduction of  the  single  unit  standard.  The  appearance  of  the 
single  unit  seems  to  catch  the  popular  taste  and  also  the  effi- 
ciency and  distribution  nre  nion-  satisfactory. 

Household  Appliances 
In  the  matter  of  household  appliances,  progress  is  noted 
in  the  increased  number  of  inanufacluring  concerns  now  de- 
voted almost  exclusively  to  this  kind  of  ware.  The  Canadian 
factories  are  apparently  holding  their  own  in  this  respect. 
Of  the  various  types  of  equipment  most  progress  has  prob- 
alily  been  made  towards  the  development  of  an  electrical 
(Cont  liiiiod  on  |uige  321 
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Reclaiming   Land   by   Electrical   Methods 

A  Wide  Area  of  Rich  British  Columbia  Fruit  and  Farm  Land  Made  Available  by  Dykes 
and  Electric  Pumps.     Comparative  Figures  Showing  Big  Gain  Over  Steam 

IN  British  Columbia,  where  rugged  mountains  mono- 
polize so  much  of  the  area,  the  valleys  and  the 
flat  lands  are  in  great  demand  for  the  uses  of 
agriculture.  Along  the  estuary  of  that  great 
waterway  of  the  province,  the  Eraser  River,  there  lie 
extensive  deltas  silted  up  for  ages  with  deep  alluvial 
soil.  Although  these  flats  are  unusually  fertile  the 
cultivation  of  them  is  not  possible  without  dyking,  as 
every  year  they  would  be  inundated  by  floods.  Of 
this  rich  land  43,126  acres  have  been  reclaimed;  earth 
dykes  have  been  built,  large  pumping  plants  installed ; 
so  that  now  there  are  living  on  it  hundreds  of  pros- 
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Front  end  elevation  of  pump  house  at  Maple  Ridge. 

perous  settlers.  In  Vancouver,  twenty  to  forty  miles 
distant  from  all  sections,  a  nearby  market  is  pro- 
vided. 

Although  the  land  is  privately  owned,  its  reclama- 
tion is  financed  and  administered  by  the  provincial 
government.  To  look  after  this  work  a  Department  of 
Dykes  was  formed  and  placed  under  the  superintend- 
ency  of  Mr.  E.  A.  Wilmot.  The  initial  cost  of  reclam- 
ation was  met  by  the  sale  of  40-year  5  per  cent,  bonds. 
All  annual  expenditure  for  pumps  and  administration 
is  defrayed  by  an  acreage  tax.  This  tax  is  levied  upon 
separate  districts  according  to  the  expenditure  actu- 
ally incurred  in  each,  for  by  its  topography  the  land 
naturally  divides  into  six  districts  ranging  in  area 
from  1,125  to  19,000  acres. 

Round  each  district  is  a  dyke,  following  along  the 
riverside  and  running  into  the  higher  ground  inland. 
The  first  dykes  were  "built  twenty  years  ago,  and  since 
then  others  have  been  added.  Steam-driven  pumping 
plants  were  erected,  but  in  time  these  proved  to  give 
insufficient  drainage  and  were  very  costly  to  operate. 
In  1912,  however,  the  government,  realizing  the  desir- 
abiUty  of  increasing  the  settlement,  decided  to  do  so 
by  improving  the  drainage,  that  the  soi!  bv  being  kept 
drier  would  be  made  fully  productive.     This  entailed 


the  electrification  of  the  old  steam-driven  plants,  and 
the  building  of  new  electric  pumping  stations.  The 
additional  outlay  of  money  involved  had  to  be  care- 
fully considered  so  as  to  prevent  imposing  a  heavy 
burden  on  the  settlers ;  for  it  should  be  borne  in  mind 
that  the  ultimate  financial  success  of  reclamation  and 
of  irrigation  schemes  depends  to  a  large  extent  upon 
low  pumping  charges. 

Dykes  and  Ditches 

Ramifying  throughout  the  flats  of  each  district  are 
large  drainage  ditches,  which  feed  i-nto  a  main  ditch 
running  alongside  one  dyke — the  dyke,  in  fact,  is 
formed  of  the  earth  raised  in  excavating  the  ditch. 
On  the  Eraser  River  this  ditch  is  located  between  the 
dyke  and  the  river,  for  with  the  ditch  on  the  inner  side 
of  the  dyke  (as  m  the  earlier  Pitt  River  reclamations), 
the  seepage  through  the  dyke  into  the  ditch  is  very 
considerable. 

Here  and  there  along  the  dykes  a  cut  is  made  in 
which  is  placed  a  large  flap  gate.  Through  these  gales 
the  main  ditch  empties  into  the  river.  Thus  the  land 
is  drained  eight  months  in  the  year,  the  river  level 
being  lower  during  that  period.  But  with  the  melt- 
ing of  the  snows  on  the  mountains  in  the  interior  the 
swollen  rivers  rise  from  ten  to  fifteen  feet.  This  rise, 
beginning  in  May,  is  maintained  throughout  the  four 
summer  months.  The  problem  to  be  dealt  with  then 
is  the  drainage  of  the  land  lying  at  a  lower  level  than 
the  river — the  flap  gates  have  shut  back  and  drainage 
by  gravity  has  become  impossible. 

The  pumping  plants  have  then  to  be  started  run- 
ning, and  by  their  operation  night  and  day  all  summer 
the  districts  enclosed  by  the  dykes  are  drained.  The 
water  is  drawn  by  the  pump  from  the  main  ditch  and 
is  conveyed  into  the  river  by  means  of  a  discharge  pipe 
passing  through  the  dyke. 

Some  idea  of  the  large  volume  of  water  to  be 
pumped  ofif  the  Maple  Ridge  district  may  be 
formed  by  considering  that,  on  its  area  of  8,- 
400  acres,  the  monthly  rainfall  of  5.6  inches — as  in 
Tune,  1913— is  equivalent  to  42,000.000  gallons  per 
day.  In  addition  to  this  precipitation  there  is  the 
water  coming  from  the  higher  lands  behind  the  dyked 
area,  and  there  is  also  considerable  seepage  through 
the  dyke  from  the  river  into  the  ditch  ;  these  two  addi- 
tions,' however,  are  oflfset  more  or  less  by  the  general 
evaporation  from  the  land. 

In  pumping  such  a  large  volume  it  will  readily  be 
seen  that  a  burdensome  expenditure  will  be  incurred 
unless  cheap  power  is  available,  and  unless  care  is 
taken  to  select  economical  pumping  apparatus. 

Electrical  vs.  Steam  Pumping 

Eor  twenty  years  pumping  was  done  by  steam 
power  but  the  hig-h  cost  of  coal  prevented  as  much 
Dumping  being  carried  on  as  was  required  to  keep  the 
land  in'  the  best  condition.  Electrification  was  not 
feasible  until  two  years  ago  when  the  transmission 
lines  of  the  Western  Canada  Power  Company,  leading 
to  Vancouver,  w^ere  constructed  near  the  dyked  lands. 

The  advent  of  this  cheap  hydro-electric  energy 
marked  a  new  epoch  in  the  cultivation  of  these  re- 
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claimed  lands.  The  dyking  authorities  immediately 
grasped  the  opportunity  of  utilizing  this  source  of 
power  to  greatly  improve  the  fertility  of  the  soil.  At 
the  same  exi)enditure  incurred  by  steam  power,  double 
the  pumping  could  now  be  done,  the  water  in  the 
ditches  lowered  by  two  feet,  and  the  sogginess— with 
the  resulting  sourness — eliminated  from  the  soil.  The 
four  old  steam  pumps  were  therefore  electrified,  and 
i^ve  new  electrical  pumping  plants  built.  On  these 
lands  administered  b}'  the  government  there  are  in- 
stalled 1,050  h.p.  of  motors  on  pumping  duty.  The 
economy  resulting  from  the  abandonment  of  the  use 
of  coal  has  proved  most  gratifying.  The  relative  cost 
of  operation  may  be  compared  in  the  Matsqui  Sta- 
tions, where  two  200-h.p.  motors  now  operate  the  old 
steam-driven  pumps.  The  following  table  gives  the 
cost  actually  incurred  in  the  same  stations,  with  ap- 
proximately the  same  pumping  results: 

1911  1H12 

.•^teain  electrical 

operation  operation 

Cost    of    wages    $2,149  $    807 

Cost  of  coal 2,545  

Cost   of   electric   power 1,039 

Cost  of  supplies  and   maintenance....        211  144 

Total    cost   of   operation    $4,905  51,990 

Number    of   hours    pumping 1,413  1,107 

Cost  of  pumping  per  hour $3.47  $1.80 

These  figures,  moveover,  do  not  put  the  best  com- 
plexion on  the  results  of  the  electrification,  for  the  in- 
terest on  capital  cost  is  now  much  lower  than  with 
the  steam-driven  plants;  with  the  latter  there  is  the 
engine  and  the  boiler,  as  compared  with  only  the  mo- 
tor in  the  new  installations. 

The  success  of  this  electrification  is  in  no  small 
measure  the  result  of  the  effective  manner  in  which 
the  power  company  co-operated  with  the  dyking  au- 
thorities. It  entered  into  a  contract  to  supply  the  pro- 
vincial government  with  cheap  energy  for  all  the  re- 
clamation stations,  lending  its  engineers  for  supervis- 
ing the  alterations  and  for  advising  in  the  selection  of 
the  new  machinery.  Acting  for  the  Western  Canada 
Power  Company,  Mr.  J.  F.  Cahan,  their  construction 
engineer,  designed  and  personally  superintended  the 
building  of  these  plants. 

As  an  important  element  governing  the  design  of 
the  pumping  stations,  it  should  be  mentioned  that 
these  have  all  been  arranged  so  that  the  unskilled 
ranchers  can  safely  operate  them.  This  condition  de- 
termined, in  part,  the  choice  of  apparatus  which  would 
be  reliable  and  be  automatically  safeguarded  to  the 
highest  degree. 

Priming  the  pumps  is  accomplished  by  means  of 
a  small  air  compressor  with  its  connections  reversed 


so  as  to  act  as  a  vacuum  pump.  By  this  arrangement 
the  large  casing  of  the  centrifugal  pump  is  sucked  full 
of  water  in  a  few  minutes.  The  vacuum  pump  is  belt- 
driven  by  a  2  h.p.  220-volt,  3-phase  motor,  the  low 
voltage  being  obtained  from  the  two  lighting  trans- 
formers. 

To  supply  these  pumping  plants  with  energy  the 
Power  Company  ran  along  the  dykes  pole  lines  carry- 
ing 3-phase  circuits  of  2,300  volts,  which  is  supplied 
direct  to  the  motors  without  transformation.  All  wir- 
ing and  switching  arrangements  inside  the  station  are 
made  simple  and  safe,  so  that  skilled  electricians  are 
not  required  for  operating  the  machinery.  The  motor 
used  has  a  wound  rotor,  as  this  type  gives  the  good 
starting  torque  required — for  the  pump,  being  primed 
at  rest,  is  half-loaded  to  begin  with,  even  although  the 
closed   gate    valve   prevents    pumping.       On     gaining 


Maple  Ridge  pumping  stati.;>n     100  h.p.  motor— 3  phase.  2,300  volts. 
30,000-ga].  Gwynne  pump. 

speed  the  rotor  resistance  is  cut  out  step  by  step  by 
a  hand-operated  switch,  and  on  attaining  full  speed 
with  the  slip  rings  short-circuited  the  full  load  is  ap- 
plied by  opening  the  gate  valve  and  so  allowing  pump- 
ing to  commence.  The  switchboard  carries  an  oil 
switch  connecting  the  incoming  lines  to  the  stator. 
To  safeguard  the  motor  against  excess  current  a  time 
limit  over-load  trip  is  attached  to  the  oil  switch,  and 
furthermore,  2,300-volt  cartridge  fuses  in  the  primary 
circuit  are  aided  on  the  board.  So  that  the  building 
can  be  completely  isolated,  an  oil  switch  operated  by 
a  rope  line  is  located  on  the  pole  outside. 

Pump  House 

As  several  different  styles  of  pumping  houses  have 
been  erected  on  the  dvked  lands,  it  will  he  of  interest 
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to  describe  the  type  of  construction  that  the  dykivig' 
authorities  have  now  found  by  experience  to  be  the 
most  serviceable,  ^^"hat  was  wanted  was  a  strong, 
durable,  and  above  all,  an  inexpensive  bui'.ding  thai 
would  properly  house  good  pumping  machinery.  One 
of  the  accompanying  illustrations  shows  one  of  these 
new  pump  houses ;  and  it  has  to  be  remembered  that 
the  small  ranchers  whose  taxes  pay  for  these  plants 
want  merely  a  strong  and  neat  building  so  designed 
that  the  pumps  can  be  run  as  economically  as  possible. 
At  such  a  pioneer  stage  economy,  and  not  ornamenta- 
tion, is  the  ruling'  factor.  To  fulfil  these  conditions 
it  was  found  that  the  best  arrangement  was  to  build 
the  pump  house  on  piles  driven  into  the  ditch.  While 
being  amply  strong,  this  construction  has  proved  to 
be  better  than  erecting  on  the  adjacent  land,  where 
not  only  are  concrete  foundations  necessary,  but 
where  considerable  excavations  have  also  to  be  made 
for  the  intake  well. 

The  building  is  made  of  thick  corrugated  galvan- 
ized iron  sheets  covering  a  skeleton  wooden  framing, 
which  is  closely  spaced  and  cross-braced.     The  overa'l 


dimensions  are  40  ft  x  19  ft.  x  10  ft.  The  floor  is 
Ijlaced  as  low  down  as  possible,  in  fact  only  a  few 
inches  above  the  high-water  level  of  the  ditch ;  this  al- 
lows the  centrifugal  to  be  placed  where  the  pump 
should  always  be  placed — down  near  its  work,  with  as 
short  a  suction  pipe  as  possible.  The  whole  structure 
sits  on  12  in.  x  12  in.  beams,  which  cap  the  twenty- 
four  12-in.  piles.  Attention  may  be  called  to  the  fact 
that  these  piles  are  rigidly  braced  together  b}'  diagonal 
ties,  so  as  to  prevent  the  structure  receiving  any  vibra- 
tion from  the  rapidly  rotating  machinery.  The  use  of 
cedar  piles  has  assured  long  life  to  these  foundations. 

The  resultant  effect  of  these  pumping  schemes  has 
been  to  greatly  enhance  the  value  of  the  40,000  acres 
of  dyked  land,  so  that  it  has  sold  as  high  as  $500  per 
acre ;  at  the  same  time,  by  the  combination  of  cheap 
power  with  carefully  chosen  pumping  machinery  the 
annual  dyking  tax  has  been  kept  down  to  an  average 
of  $1.60  per  acre;  and  in  time  this  tax  will  diminish, 
as  it  is  paying  off  not  only  the  cost  of  the  new  electric 
plant,  but  also  of  the  very  expensive  original  steam 
stations. 


Electric  Street  Sweeper  Picks  up  Own  Load 

Couple-Gear  Unit  Uses  Three-Wheeled  Trailer  Carrying  Water  Tank,  Sweeping  Brush 
and   Belt  Conveyors  Which  Deposit  Sweepings  in  Body 


Couple-Gear  units  for  the  purposes  of  street  sweeping 
and  for  house-to-house  collection  of  ashes  and  garbage  and 
in  both  of  which  hand  loading  has  been  eliminated  by  the 
use  of  belt  conveyors  have  recently  been  designed  by  the 
Clarence  L.  Smith  Company,  New  York  City  agents  for  the 
Couple-Gear  trucks.  Both  of  the  newly-designed  units  were 
invented  by  John  Johnston  of  the  Smith  Company. 

Street  Sweeper  Uses  Trailer 

The  first  of  the  two  units  consists  of  a  Couple-Gear  unit 
equipped  with  an  ordinary  dump-cart  body  and  a  three-wheel- 
ed trailer  upon  which  is  mounted  a  tank  for  carrying  water 
to  be  used  in  laying  the  dust  on  the  streets,  a  motor-driven 
sweeping  bruqh  and  a  motor-driven  bucket  conveyor  which 
collects  the  sweepings  from  the  brush  and  in  turn  elevates 
them  to  a  point  above  the  dump  body  into  which  it  is  deposit- 
ed by  gravity. 

The  trailer, has  its  single  wheel  at  the  front,  this  being 
mounted  within  a  fork  similar  to  that  used  on  the  ordinary 
bicycle  but  much  heavier,  being  made  of  wrought  iron.  The 
liead  of  this  fork  is  hollow  to  admit  vertically  a  heavy  pin. 
To  connect  the  trailer  with  the  truck,  this  pin  is  dropped 
through  a  slightly  larger-sized  hole  in  a  wrought  iron  lorked 
bar,  the  forward  end  of  which  is  made  in  tlie  shape  of  a 
hook  to  engage  a  similar  hook  attached  to  the  rear  of  the 
truck  frame. 

The  frame  of  the  trailer  is  approximately  20  inches  above 
(he  ground  but  is  swept  upward  at  the  front  end  to  permit  of 
the   turning  of  the  front  wheel. 

Sweeping  Brush  Is  Not  Rigid 

The  sweeping  brush,  which  is  made  of  cane  bristles,  is 
mounted  just  forward  of  the  rear  wheels  of  the  trailer.  It 
is  carried  on  two  rods  wdiich  are  attached  to  a  circular  disc 
on  the  driving  shaft  and  which  is  free  to  move  circuniferenti- 
ally,  so  that  when  passing  over  road  inequalities  it  is  free  to 
move  up  and  down,  thus  eliminating  strains  which  it  would 
b.ave  to  withstand  if  rigid. 


The  sweeping  brush  is  chain-driven  from  a  3  horse-power 
motor  mounted  on  top  of  the  trailer  frame  and  inclosed 
within  a  dustproof  container.  The  current  for  this  motor  is 
obtained  from  the  storage  battery  which  drives  the  truck  by 
slack  cables  running  along  the  frame  of  the  truck,  the  draw- 
bar connection  and  the  upswept  portion  of  the  trailer  frame. 
Same  Motor  Drives  Brush  and  Conveyors 

The  motor  which  drives  the  sweeping  brush  also  drives 
the  elevating  machinery  which  transfers  the  sweepings  from 
the  ground  to  the  body  of  the  truck  without  any  human  labor. 


Side  and  top  elevations  of  street-sweeping  unit  stiowing  tiie  metiiod  of  connec- 
tion of  tliree-wtieeled  trailer  and  ttie  construction  and  metiiod  of 
mounting  tiie  two  bucls:et  conveyors  wliich  caro'  the 
sweepings  from  tiie  street  to  the  truck  body. 

Two  bucket  conveyors  are  employed  to  do  this.  The  first 
raises  the  sweepings  from  oE  the  brush  to  a  pocket  positioned 
below  the  trailer  frame.  The  buckets  of  the  second  conveyor 
dip  into  this  pocket  and  carry  the  sweepings  to  a  point  ap- 
proximately -1  feet  above  the  top  of  the  body  from  where  the 
material  drops  into  it  by  means  of  gravity  through  a  sheet 
metal  chute  extending  to  about  3  inches  from  the  body  top. 

The  first  conveyor  is  gear-driven   from   the   motor  shaft 
which  drives  the  sweeping  brush  but  revolves  in  the  opposite 
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direction  from  the  latter.  It  is  mounted  in  tlie  same  man- 
ner as  the  sweeping  brush  and  follows  the  latter  in  passing 
over  road  obstructions,  a  small  rubber-tired  wheel  being  pro- 
vided at  its  lower  end  which  rolls  along  the  ground  and 
always  keeps  it  in  the  correct  relative  position  with  the 
brush. 

Upper  Conveyor  Is  Chain-Driven 

The  second  or  larger  conveyor  is  chain-driven  from  the 
shaft  upon  which  is  mounted  the  gear  through  which  the 
smaller  conveyor  is  propelled.  It  is  entirely  inclosed  in  a 
sheet  metal  covering,  to  the  upper  end  of  which  is  attached 
the  chute  which  deposits  the  material  in  the  truck  body. 
Both  conveyors  consist  of  continuous  canvas  belts  upon 
which  are  attached  steel  buckets  at  regular  intervals.  As 
may  be  seen  in  the  plan  view  of  the  entire  unit  herewith, 
both  of  the  conveyors  are  practically  the  same  width  as  the 
truck  or  the  trailer.  This  width  is  approximately  60  inches. 
The  sweeping  brush  is  the  same  length  and  about  20  inches 
in  diameter.  This  measurement,  however,  may  be  changed 
at  will  to  suit  the  particular  conditions  under  which  the  unit 
may  be  worked. 

The  tank  which  carries  the  water  necessary  for  wetting 
down  the  sweepings  prior  to  being  swept  up  by  the  brush  is 
mounted  at  the  rear  of  the  trailer,  its  centre  of  weight  being 
positioned  directly  above  the  axle  of  the  rear  wheels.  From 
the  tank  the  water  is  carried  in  two  pipes  along  the  sides  of 
the  trailer  frame  to  a  point  directly  aft  of  the  front  wheel, 
where  they  join  in  a  vertical  header  which  extends  down- 
ward to  within  approximately  6  inches  from  the  ground  at 
which  point  it  is  provided  with  a  perforated  cap  through 
which  the  water  is  sprayed  over  the  entire  area  over  which 
the  sweeping  brush  passes.  The  capacity  of  this  tank  as  at 
present  designed  is  300  gallons,  although  this  may  be  chang- 
ed to  suit  the  conditions  under  which  the  unit  is  to  work. 
The  tank  is  filled  through  a  3-inch  plug  located  in  the  centre 
of  the  top. 

Truck  Load  7^4  Tons 

The  truck  body  designed  for  use  with  this  unit  is  of  the 
dump-cart  type,  10  feet  long  on  the  top  and  5  feet  long  on  the 
bottom,  the  width  at  the  top  being  5  feet  9  inches  and  at 
the  bottom,,  4  feet  9  inches.  It  has  a  capacity  of  approximate- 
ly lyi  tons  of  ordinary  street  sweepings. 

Three  Advantages  of  Unit 

The  advantages  of  this  type  of  street  sweeping  unit  over 
the  types  in  use  at  the  present  time  are  three-fold  and  as  fol- 
lows; 

1. — It  eliminates  tlie  human  element  heretofore  neces- 
sary to  load  the  sweepings  into  the  truck  for  disposal  and  as 
dump. 

2. — The  trailer  can  be  used  in  connection  with  three  or 
four  trucks  according  to  the  length  of  the  haul  to  the  dump 
being  disconnected  from  one  truck  and  attached  to  another 
as  soon  as  the  former  is  loaded. 

3. — The  elimination  of  the  men  usually  required  to  load 
the  sweepings  will  reduce  the  cost  of  loading  per  ton  or  per 
cubic  foot. 

It  is  also  claimed  that  the  entire  operation  of  the  truck 
will  be  cheaper  per  ton  of  refuse  disposed  than  is  possible 
with  hirse-drawn  vehicles  or  with  gasoline  vehicles,  due 
in  the  first  instance  to  the  greater  mileage  and  in  the  second 
to  the  smaller  daily  operating  cost. 

No  Trailer  on  House-to-house  Unit 

The  second  unit  is  designed  for  the  house-to-house  col- 
lection of  garbage  or  ashes  and  differs  from  the  one  just 
described  in  that  no  trailer  is  used  and  in  that  the  elevating 
machinery  is  mounted  on  the  truck  instead  of  on  a  trailer. 
It  is  made  up  of  a  Coupe-Gear  unit,  a  covered  steel  body 
dumped  by  rack  and  pinion,  a  pocket  at  the  side  of  the  frame 
into  which  the  material  is  (lumpe<l  and  a  vertical  motor-driven 
bucket  conveyor  which  elevates  and  dumps  it  into  the  body. 


Conveyor  Takes  Ashes  from  Pocket 

The  conveyor  is  placed  just  forward  of  the  front  end  of 
the  body  and  extends  approximately  36  inches  below  tlie 
frame  and  72  inches  above  it.  The  conveyor  construction 
follows  that  of  the  previous  unit  except  that  it  is  but  12 
inches  w-ide.  Its  lower  end  is  placed  in  the  bottom  of  the 
semi-cone-shaped  pocket  mounted  on  the  right  side  of  the 
chassis  frame.  The  top  of  this  pocket  is  flush  with  the  top 
of  the  truck  frame  and  extends  outward  approximately  20 
inches. 

As  the  material  is  dumped  into  the  pocket  it  descends 
to  the  bottom  where  it  is  picked  up  by  the  conveyor  buckets 
and  lifted  to  the  top  of  the  conveyor  from  where  it  slides 
down  a  chute  whicli  extends  through  the  cover  of  the  body. 

As  in  the  previous  case,  the  conveyor  is  chain-driven 
from  a  motor  mounted  on  top  of  the  frame  directly  aft  of  the 
driver's  seat,  and  which  receives  its  current  from  the  battery 
which  propels  the  vehicle.  This  motor  is  enclosed  in  a  dust- 
proof  box. 

Hood  on  Truck  Body 

The  truck  body  is  of  steel.  9  feet  long  at  Ihe  top,  7  feet 
at  the  bottom,  65  inches  wide  at  the  top  and  60  inches  wide 


Side  and  lop  views  of  the  couple-.cear  unit  designed  for  use  in  the  collection  of 
ashes.    The  material  is  deposited  in  the  cone-shaped  hopper  on  the  right 
side  of  the  vehicle  from  which  point  it  is  elevated  by  means  of  motor- 
driven  bucket  conveyor  and  dumped  into  the  closed  body. 

at  the  bottom.  It  is  equipped  with  a  cover  in  the  sliape  of  a 
hood,  this  being  approximately  20  inches  high  and  one-half 
the  depth  of  the  body.  The  hood  is  securely  locked  in  place, 
not  being  removed  when  the  body  is  dumped.  This  is  ac- 
complished through  the  rear  end  of  the  hood  which  is  hinged 
at  the  top  and  which  automatically  opens  as  the  body  is  in 
the  act  of  dumping. 

Due  to  the  fact  that  tlie  body  is  entirely  closed  except 
when  dumping,  some  means  had  to  be  taken  for  distributing 
the  material  from  beneath  the  elevator  chute  to  the  rear  end 
of  the  body.  This  is  accomplished  by  the  use  of  a  spreader 
consisting  of  two  chains  mounted  on  four  gear  wheels  which 
are  positioned  on  the  ends  of  two  crosswise  shafts  located  at 
the  front  and  rear  ends  of  tlie  body  between  the  joint  of  the 
l>ody  and  the  hood,  and  several  pieces  of  wood  placed  cross- 
wise of  the  body  and  rigidly  connected  at  each  end  to  each 
of  the  chains.  The  spreader  is  arranged  to  be  operated  by 
means  of  a  small  hand  crank  mounted  on  the  forward  gear 
shaft,  but  can  be  electrically  operated,  if  found  necessary. 

Material  Distributed  by  Spreading 

In  "piration.  the  wooden  cross  pieces  shave  off  the  top 
(if  tlic  hea])  of  material  umler  the  chute  and  push  it  back  to 
the  rear  of  the  body  until  tin-  latter  is  completely  filled. 
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Jordan    River    Power    Development 

A  Very  Complete  Description  of  the  Engineering  Features — Many  Unique 
Conditions— 8,000  Kw.  Unit  Just  Placed  in  Operation 


By  Mr.  C.  A.  Lee 

ON   X'ancouver  Island,  about   thirty-six  miles  west   of 
Victoria,  there  is  located  what  is  known  as  the  Jor- 
dan River  Power  Development.    This  development 
is   owned   and   operated   by   the   Vancouver   Island 
Power   Company,   a   subsidiary   concern   of   the   British    Col- 
umbia Electric  Railway  Company,  which  is  the  principal  pub- 
lic service  corporation  of   Victoria. 

During  the  last  two  years  several  articles  describing 
parts  of  this  development  have  been  published  in  engineering 
journals,  but  there  has  been  no  complete  description  of  the 
whole  undertaking,  and  it  is  the  object  of  this  paper  to  give 
a  fairly  full  description  of  the  development,  together  with 
a  brief  history  of  the  work.  Although  the  Jordan  River 
Development  is  small  as  compared  with  many  modern  plants, 
it  includes  a  variety  of  engineering  work  not  common  to 
even  those  developments  of  much  greater  magnitude,  and  it  is 
believed  that  the  more  important  features  will  prove  of  in- 
terest to  many  engineers.  This  development  possesses  an- 
other point  of  interest  in  that  it  is — so  far  as  the  writer  has 
been  able  to  learn — the  highest  head  development  of  any 
considerable  size  in  Canada. 

Historical  Data 

The  growth  and  expansion  of  the  districts  in  and  around 
Victoria,  which  are  dependent  wholly  on  the  British  Colum- 
bia Electric  Railway  Company  for  street  railway  service, 
light,  and  power,  have  been  phenomenal,  and  the  demand 
for  electrical  energy  has  been  doubled  and  re-doubled  several 
times  within  the  past  seven  years.  In  1907  power  was  being 
furnished  by  a  2,000  kw.  hydro-electric  plant  at  Coldstream 
and  an  800  kw.  steam  plant  in  Victoria,  but  it  was  realized 
at  that  time  that  a  material  increase  would  be  required  in 
order  to  meet  the  demands  of  the  near  future.  It  was  de- 
cided, therefore,  to  look  into  the  available  water-power  pos- 
sibilities within  a  radius  of  commercially  feasible  power  trans- 
mission to  the  city  of  Victoria.  This  investigation  was  con- 
tinued for  over  a  year,  and  practically  all  of  the  sources  of 
water  power  around  Victoria  were  examined.  The  explora- 
tion was  carried  on  only  under  exceptional  difficulties.  With- 
in a  very  short  distance  of  Victoria  the  country  was  prac- 
tically unmapped  and  unexplored.  The  mountains  and  val- 
leys are  densely  covered  with  a  growth  of  heavy  timber,  both 
standing  and  fallen,  and  the  underbrush  is  of  such  a  nature 
as  to  make  it  almost  impenetrable.  These  conditions  can 
only  be  properly  appreciated  by  those  who  have  experi- 
enced them. 

The  preliminary  surveys  of  Jordan  River  were  started 
the  latter  part  of  1907,  but  on  account  of  the  winter  setting 
in,  it  was  impossible  to  finish  this  work  until  the  following 
summer.  A  gauging  station  was,  however,  established  near 
the  inouth  of  the  river  and  a  series  of  records  of  rainfall  and 
runofif  were  started. 

In  October,  1909,  a  party  of  engineers  and  a  few  work- 
men landed  near  the  mouth  of  the  Jordan  River  and  estab- 
lished a  temporary  camp.  This  camp  was  used  as  a  base 
while  other  camps  of  a  more  permanent  nature  were  being 
built,  and  in  a  very  short  time  construction  work  was  started 
all  along  the  line. 

The  original  installation  was  completed  early  in  1913, 
but  in  the  meantime  the  demand  for  power  had  increased  so 
rapidly  that  work  was  started  immediately  on  the  installa- 
tion of  the  second  unit  in  the  power  house.  This  unit  was 
put  into   operation  in   the  fall  of  1913,   but   the   steadily  in- 


Superintendent 

creasing  demand  for  electrical  energy  made  it  quite  evident 
that  still  further  extensions  were  necessary  in  order  to  keep 
abreast  of  the  demand.  The  installation  of  the  second  unit 
marked  the  ultimate  capacity  of  the  initial  development, 
and  it  was  necessary,  therefore,  before  making  further  addi- 
tions to  the  power  house,  to  increase  the  storage  capacity 
of  the  system,  enlarge  the  flume,  and  install  about  two  miles 
of  pressure  pipe  line  between  the  forebay  reservoir  and  the 
power  house.  The  storage  increase  was  obtained  by  the 
construction  of  the  Jordan  River  dam,  which  was  started  in 
the  summer  of  1912  and  in  the  spring  of  1913  the  construc- 
tion of  the  addition  to  the  power  house  was  started.  The 
flume  and  pipe  line  construction  followed  soon  after,  and  the 
work  was  completed  in  October,  1914. 

The  Jordan  River 

The  Jordan  River  flows  into  the  Strait  of  Juan  de  Fuca 
at  a  point  thirty-seven  miles  west  of  Victoria.  The  direc- 
tion of  flow  is  roughly  from  north  to  south,  but  the  actual 
course  of  the  stream  is  very  tortuous.  It  is  a  typical  moun- 
tain stream  flowing  in  a  deep  and  precipitous  valley,  and 
the  fall  rs  rapid  from  the  source  of  the  mouth.  The  source 
of  the  main  river  is  in  Jordan  Meadows,  which  lie  about  mid- 
way between  the  east  and  west  coasts  of  the  Island,  and 
at  an  elevation  of  about  1,700  feet  above  sea  level.  Several 
large  creeks  join  the  river  within  the  upper  ten  miles  of  its 
course,  the  principal  ones  being  Bear  Creek,  Wye  Creek 
and  Alligator  Creek.  The  total  drainage  area  is  about  75 
square'  miles,  the  greater  part  of  which  lies  at  an  elevation 
of  over  1,200  feet  above  sea  level,  and  this  entire  area  is 
covered  by  a  growth  of  heavy  timber. 

The  precipitation  is  heavy,  probably  averaging  about  90 
inches  per  year  over  the  whole  watershed.  During  the 
winter  months  there  is  a  heavy  fall  of  snow  varying  from 
4  to  11  feet  in  depth  in  the  higher  parts.  This  snow,  pro- 
tected by  the  heavy  timber  and  underbrush,  often  remains 
on  the  ground  until  well  on  in  June  or  July,  thus  forming 
a  splendid  natural  reservoir. 

The  total  reservoir  capacity  of  the  system  is  2,651,000,- 
000   cubic   feet   which   is   divided   among   five    reservoir   sites 
as   follows: — 
Height  of  Dam  Location  Capacity  Cu.  Ft. 

75  ft.         Bear  Creek  007,000,000 

125  ft.         Jordan  River  (Diversion  point)   612,000,000 
50  ft.         Jordan- Meadows  980,000,000 

50  ft.         Alligator  Meadows  352,000,000 

35  ft.         Wye   Lake  110,000,000 


Total  2,651,000,000 

At  the  present  time  only  two  of  these  reservoirs  have 
been  developed.  A  57-foot  dam  impounds  the  water  in  Bear 
Creek  creating  a  storage  of  328,000,000  cubic  feet,  but  this 
dam  can  be  raised  to  the  full  height  of  75  feet,  when  neces- 
sary, and  the  storage  nearly  doubled.  The  reservoir  at  the 
diversion  point  on  Jordan  River  is  developed  to  its  full 
capacity.  These  two  reservoirs  provide  a  storage  capacity 
of  940,000,000  cubic  feet,  which  is  sufficient  for  all  present 
requirements. 

General  Plan  of  Development 

The  power  house  is  located  on  the  beach  near  the  mouth 

of  the  river  the   centres   of  the  water  wheel  nozzles   being 

only  a  few  feet  above  extreme  high  tide.     Water  is  conveyed 

to  the  wheels  from  the  forebay  reservoir  through  steel  pres- 
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sure  pipe  lines  about  9,300  feet  long.  The  forebay,  which  is  a 
small  equalizing  reservoir  formed  by  two  earth  fill  dams, 
is  1,152  feet  above  sea  level,  giving  a  static  head  of  1,145 
feet  at  the  power  house.  Water  is  carried  from  the  diversion 
point  to  the  forebay  reservoir  in  a  wooden  flume  about  5.3 
miles  long,  built  along  the  east  side  of  the  Jordan  River 
valley.  A  small  dam  in  Alligator  Creek  diverts  the  water 
from  that  creek  into  a  small  flume  which  joins  the  main  flume 
about  a  mile  below  the  main  diversion  point  on  Jordan  River. 
Wye  Creek  joins  the  river  above  the  diversion  dam.  Bear 
Creek  flows  into  the  Jordan  River  about  3.5  miles  above  the 
main  diversion  dam,  and  the  Bear  Creek  storage  dam  lies 
near  the  headwaters  of  that  creek  and  about  a  mile  above 
its  junction  with   the  Jordan   River. 

Transportation 

One  of  the  most  serious  problems  connected  with  a 
development  of  this  kind  is  that  of  designing  and  organiz- 
ing an  efiicient  transportation  system.  The  distances  are 
comparatively  great,  many  of  the  grades  are  heavy,  and  the 


cars  are  made  fast  to  a  J^-inch  plow  steel  cable  and  hauled 
up  to  the  forebay  reservoir,  a  distance  of  approximately 
9,500  feet.  The  total  rise  in  this  distance  is  1,125  feet  and 
the  maximum  grade  is  48  per  cent.  The  cable  is  operated 
by  a  steam  winding  engine  with  12-inch  by  12-inch  cylinders 
and  the  drum  has  a  capacity  of  10,500  feet  of  54-'n'^b  line. 
On  account  of  several  comparatively  level  portions  along  the 
road,  the  empty  car  will  not  overhaul  with  the  heavy  cable 
dragging  behind,  so  another  winding  engine  is  placed  at  the 
lower  end  of  the  line  and  hauls  the  car  back  by  a  J/a-inch 
cable.  This  lower  engine  is  driven  by  a  variable  speed  in- 
duction motor  of  50  h.p.  The  haulage  lines  are  supported 
on  sheaves  or  rollers  placed  between  the  rails,  and  there 
is  very  little  wear  on  the  rope.  This  tramway  parallels  the 
pressure  pipe  lines,  so  that  it  has  not  been  necessary  to 
build  other  tracks  or  roads  for  laying  the  pipes.  Loads  of 
five  tons  and  under  are  hauled  on  a  single  line,  but  heavier 
loads  are  blocked  over  the  steepest  grade.  It  requires  about 
thirty-five  minutes  to  make  the  round  trip  and  as  many  as 
eighteen  trips  have  been  made  in  a  ten-hour  day. 


Power  house,  showing  completed  building  and  tail  race. 


country  through  which  the  roads  must  be  run  is  rough 
and  heavily  timbered. 

Victoria  is  the  nearest  shipping  point  to  Jordan  River, 
and  as  there  is  no  railroad  connection  between  the  two  places 
it  has  been  necessary  to  transport  all  freight  by  water.  This 
method  of  transportation  presents  many  difficulties  on  ac- 
count of  the  unprotected  nature  of  the  coast,  the  rough  water 
often  encountered,  and  the  lack  of  any  harbor  at  Jordan 
River.  At  the  time  the  work  was  started  there  was  a  gov- 
ernment built  road  to  within  nine  miles  of  the  power  house 
site.  Although  this  road  has  since  been  extended  to  Jordan 
River,  it  does  not  offer  a  practical  means  of  transportating 
large  quantities  of  heavy  freight  and  has  only  been  used  to 
a  limited  degree  for  passenger  travel  and  emergency  trans- 
portation. The  transmission  line  material  was  (listril)ute(I 
by  means  of  this  road. 

All  freight  has  been  transported  from  Victoria  on  (JO-lon 
scows  towed  by  a  powerful  and  seaworthy  tug  owned  by 
the  company.  The  water  at  Jordan  River  is  too  shallow  to 
allow  the  tug  to  bring  the  scow  to  the  wharf,  so  the  tow 
lines  are  run  ashore  and  the  scow  is  pulled  alongside  the 
wharf  by  hand  and  there  unloaded  by  a  steam  derrick. 

At  the  wharf  the  freight  is  loaded  on  to  doul)lc  truck  3- 
ft.  gauge  cars,  which  are  hauled  by  horses  about  a  quarter 
of  a  mile  to  the  foot  of  an  inclined  cable  tramway.    Here  thv 


At  the  end  of  the  tramway  a  small  hand  operated  stifF- 
leg  derrick  is  located,  by  means  of  this  the  loads  are  trans- 
ferred to  single  or  double  truck  cars  to  be  hauled  over  the 
flume  railroad. 

The  flume  railroad  parallels  the  flume  for  its  entire 
length  of  5.3  miles  and  is  on  a  grade  about  fifteen  feet  above 
that  of  the  flume.  This  road  is  also  three-foot  gauge  and  is 
built  of  20-pound  rails,  as  are  all  the  other  roads  on  the 
transportation  system.  The  writer  believes  this  to  be  about 
the  "crookedest"  piece  of  railroad  in  the  world,  there  being 
practically  no  tangent  and  many  of  the  curves  being  as  sharp 
as  90  degrees.  There  are  many  short  bridges  and  trestles 
along  the  line  where  it  crosses  small  creeks,  and  it  is  built 
for  almost  its  entire  length  along  the  steep  hillside.  The 
cars  are  drawn  by  horses  or  by  a  small  saddle  tank  locomo- 
tive. The  locomotive  has  been  made  into  an  oil  burner  to 
guard  against  fire. 

During  a  part  of  each  winter  the  flume  railroad  is  put 
out  of  commission  by  the  deep  snow.  This  has  made  the 
transportation  to  the  upper  camps  very  difficult.  During  this 
time  it  is  practically  impossible  to  haul  any  heavy  freight, 
but  camp  provisions  have  been  carried  on  horse-drawn  sleighs 
along  the  railroad  tracks. 

Front  the  end  of  the  flume  railroad  at  the  main  diversion 
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(lam  a  wagon  road  continues  for  about  4.5  miles  to  the  Bear 
Creek  dam  site. 

Bear  Creek  Dam 

The  Bear  Creek  Dam  is  built  at  a  point  about  a  mile 
above  the  junction  of  Bear  Creek  and  Jordan  River.  The 
water  is  backed  up  the  narrow  valley  for  about  two  miles 
above  the  dam  and  forms  a  lake  which  at  high  water  level, 
with  the  water  surface  five  feet  below  the  dam  crest,  has  an 
area  of  285  acres  and  provides  storage  for  about  328,000,000 
cubic  feet  of  water.  The  drainage  area  above  the  dam  is 
S  square  miles  in  extent  and  rises  to  an  elevation  of  over 
3,000  feet  above  sea  level. 

The  dam  is  an  earth  embankment  built  by  the  hydraulic 
process.  The  greatest  height  above  the  bottom  of  the  valley 
is  57  feet  and  the  length  on  the  whole  is  1,020  feet.  The 
crest  has  a  width  of  fifteen  feet,  the  downstream  slope  is 
3J/2  to  1  and  the  upstream  slope  is  3  to  1.  The  spillway  is 
excavated  from  the  solid  bedrock  at  the  north  end  of  the  dam. 
The  volume  of  the  dam,  as  measured  in  the  embankment,  is 
148,000  cubic  yards. 

In  order  to  assure  watertightness  and  provide  a  secure 
foundation,  not  only  for  the  initial  structure  57  ft.  high,  but 
for  an  ultimate  structure  87  ft.  high  for  developing  the  reser- 
voir to   its   ultimate   capacity,   it   was   decided   to   drive   steel 


Bear  Creek  storage  dam. 

sheet-piling  to  bedrock,  thus  forming  a  curtain  wall  across 
the  valley. 

Interlocking  12-inch  40-lb.  Carnegie  steel  sheet  piling 
was  driven  in  the  bottom  of  the  trench  to  bedrock  by  two 
pile  drivers  with  2,000  lb.  drop  hammers.  The  piling  was 
furnished  in  lengths  of  50  ft.  and  less.  The  driving  was 
hard  on  the  north  end  of  the  dam,  but  all  piles  were  driven 
until  bedrock  was  reached,  as  indicated  by  the  testholes.  The 
piles  were  cut  ofif  at  a  height  of  from  4  to  6  feet  above  the 
bottom  of  the  trench  and  the  trench  was  thoroughly  cleaned 
out  before  sluicing  was  started.  The  total  yardage  excavated 
from  the  trench  was  8,700  cubic  yards.  This  material  was 
piled  about  15  ft.  from  the  downstream  edge  of  the  trench 
and  is  included  in  the  dam  just  below  the  puddle  core.  A 
total  of  28,500  feet  of  sheet  piling  was  driven  to  form  the 
curtain. 

The  filling  of  the  dam  was  started  in  September,  1911, 
Owing  to  the  necessity  of  completing  the  work  in  time  to 
store  water  for  the  1912  dry  season,  it  was  considered  ad- 
visable to  provide  a  steam  pumping  plant  to  preclude,  as 
far  as  possible,  interruptions  in  sluicing  due  to  the  failure 
of  the  gravity  supply.  A  steam  pumping  plant  was  therefore 
installed.  This  consisted  of  two  6-in.  belt-driven  centrifugal 
pumps  having  a  capacity  of  1,000  gals,  per  minute  each, 
against  a  head  of  250  feet.  The  boiler  plant  consisted  of 
three  50  h.p.  boilers  using  wood  as  fuel. 

The   quantity   of  water   used   in   sluicing   varied   from   3 


to  5  cubic  feet  per  second  and  was  discharged  through  3-in. 
or  4-in.  nozzles.  It  was  not  attempted  to  break  up  the 
ground,  which  was  largely  hardpan,  with  the  jets,  but  powder 
was  used  throughout  the  job,  the  holes  being  gophered  for 
10  to  IG  feet  into  the  base  of  the  bank  along  the  surface  of 
the  bedrock.  This  use  of  powder  broke  the  ground  nicely 
and  made  it  easy  for  the  monitors. 

Of  the  total  volume  of  the  dam  134,405  cubic  yards  of 
material  was  placed  by  sluicing.  This  work  was  done  in  3,718 
hours  of  actual  sluicing,  or  an  average  of  870  cubic  yards 
placed  per  24  hours.  The  average  quantity  of  water  used 
was  4.5  cubic  feet  per  second,  and  the  average  proportion 
of  solids  to  the  water  used  was  6.3  per  cent. 

The  construction  of  the  dam  was  started  in  November, 
1910,  and  the  work  was  completed  in  April,  1912.  Since  that 
time  the  dam  has  been  in  service  and  its  behavior  has  been 
entirely  satisfactory.  Measuring  weirs  were  built  at  several 
points  below  the  dam  to  record  the  leakage,  which  was  found 
to  be  so  slight  as  to  be  almost  negligible. 

Shortly  after  the  completion  of  the  dam,  and  before  the 
fill  had  drained  out,  the  weirs  showed  0.19  cubic  feet  per 
second,  but  this  has  since  decreased  to  less  than  0.1  cubic 
feet  per  second.  There  has  been  no  appreciable  settlement 
of  the  fill. 

The  undertaking  to  .raise  the  height  of  this  dam  to  75 
feet  should  be  comparatively  simple,  as  a  safe  foundation  is 
provided  and  most  of  the  perplexing  and  expensive  features 
of  the  construction  are  solved.  An  extra  20  feet  in  height 
will  nearly  double  the  capacity   of  the  reservoir. 

The  Jordan  River  Dam 

Immediately  below .  the  junction  of  Wye  Creek  and 
Jordan  River  the  canyon  narrows  and  is  crossed  by  a  ridge 
of  bedrock  which  extends  well  up  on  both  sides  of  the  can- 
yon and  across  a  fall  on  the  east  side  of  the  river.  This  site 
was  recognized  as  the  best  for  a  concrete  or  masonry  dam 
of  a  permanent  character.  It  was  originally  intended  to 
place  the  diversion  dam  at  this  point,  but  owing  to  the  lim- 
ited time,  the  lack  of  a  ready  supply  of  concrete  material 
near  the  site,  and  also  in  view  of  the  probability  of  using 
the  site  at  some  future  time  for  the  construction  of  a  high 
dam  which  would,  in  addition  to  diverting  the  stream  into 
the  flume,  form  a  large  reservoir,  another  location  was 
chosen  for  the  temporary  diversion  dam  about  2,000  feet  fur- 
ther up  stream.  In  order  to  utilize  the  runoff  from  Wye 
Creek,  a  small  diversion  dam  was  also  built  on  this  creek 
and  a  branch  flume  was  built  to  carry  the  water  from  this 
dam  to  the  main  flume  on  the  east  bank  of  the  river. 

The  temporary  Jordan  River  diversion  dam  was  a  sub- 
stantially built  rock-filled  log  crib  sheeted  with  two  thick- 
nesses of  2-inch  planks.  It  was  founded  on  bedrock  and  the 
bottom  edge  of  the  upstream  sheeting  was  set  in  a  concrete 
sill.  The  length  of  the  crest  was  138  feet  and  the  width  8 
feet.  Both  faces  were  built  on  1  to  1  slopes  and  the  maxi- 
mum height  was  18  feet  above  bedrock.  The  flume  intake 
was  located  at  the  east  end  of  the  dam  and  was  also  con- 
structed as  a  rock-filled  crib  and  line  with  two  layers  of 
2-inch  plank.  The  regulation  of  the  flow  of  water  was  con- 
trolled by  three  timber  headgates  operated  by  rack  and  pin- 
ion. These  gates  discharged  directly  into  an  intake  basin 
depressed  two  feet  below  the  floor  of  the  flume  and  provided 
with  sand  gates  through  which  the  silt  and  sand  whicli 
might   collect   in   the  basin   could   be   discharged. 

The  Wye  Creek  dam  was  of  similar  construction,  but 
the  crest  length  was  only  90  feet. 

These  two  temporary  dams  were  completed  during  the 
summer  of  1911  and  gave  satisfactory  service  until  they 
were  replaced  by  a  permanent  structure  built  on  the  site 
which  had  originally  been  chosen  for  the  diverting  dam. 

The  storage  provided  by  the  Bear  Creek  reservoir  was 
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sufficient  to  supply  the  demands  of  the  original  power  plant, 
but  on  account  of  the  rapidly  increasing  demand  for  power 
is  became  necessary  to  increase  the  power  house  capacity 
and  also  provide  greater  storage.  The  increase  of  storage 
capacity  could  have  been  provided  by  developing  any  one 
of  several  reservoir  sites,  or  by  raising  the  Bear  Creek  dam, 
but  the  development  of  a  rservoir  at  the  diversion  point 
oflfered  advantages  over  any  of  the  other  propositions  and 
the  decision  was   made   in   favor  of   this   site. 

The  choice  of  the  type  of  dam  for  impounding  the  reser- 
voir lay  between  a  gravity  type  concrete  or  masonry  dam 
and  a  hollow  reinforced  concrete  dam  of  the  Ambursen  type. 
Test  pits  were  sunk  along  the  proposed  centre  line  of  the 
dam  and  bedrock  was  struck  at  depths  varying  from  nothing 
to  18  feet  below  the  surface,  the  average  depth  being  8  feet. 
This  foundation  was  suitable  to  either  type.  The  quantity 
of  material  required  for  building  the  structure,  however,  was 
much  in  favor  of  the  hollow  type  dam.  Time  was  also  an 
important  consideration,  for  it  was  very  desirous  of  storing 
a  good  part  of  the  1913  spring  runoff.  Under  these  condi- 
tions the  hollow  dam  was  considered  most  suitable,  and  in 
August,  1912,  the  construction  of  this  dam  was  started. 

The  reservoir  is  formed  in  the  narrow  Jordan  River  val- 
ley, but  the  water  is  also  backed  up  into  the  Bear  Creek  and 
Wye  Creek  valleys,  thus  forming  a  lake  slightly  over  three 
miles  in  length  and  having  an  area  of  398  acres  at  the  spill- 
way level.  The  capacity  of  the  reservoir  above  the  outlet 
gates  is  612,000.000  cubic   feet. 

At  the  dam  site  the  sides  of  the  valley  slope  up  rapidly 
from  the  river,  but  at  a  height  of  about  70  feet  the  east  bank 
flattens  out  and  the  slope  is  gradual  back  to  the  base  of  the 
hill.  The  crest  of  the  dam  is  891  feet  in  length,  of  which 
130  feet  is  earth  embankment  with  a  concrete  core-wall.  The 
spillway  is  located  near  the  east  end  of  the  dam.  It  is  305 
feet  in  length  and  the  crest  is  8  ft.  below  the  top  of  the  dam, 
providing  for  a  flood  discharge  of  23,000  cubic  feet  per  sec- 
ond. The  curved  crest  and  roUway  apron  discharge  the 
water  clear  of  the  toe  of  the  dam  and  into  a  natural  chan- 
nel across  the  flat.  This  channel  joins  the  river  about  200 
ft.  below  the  dam.  The  extreme  height  of  the  dam  is  126 
ft.  from  the  deepest  part  of  the  buttress  foundations  in  the 
river  bed  to  the  crest.  This  is  believed  to  be  the  highest 
dam  in  Canada,  and  it  is  the  next  highest  Ambursen  type 
dam  built  at  this  time. 

In  preparing  for  the  foundation  the  whole  area  to  be 
occupied  by  the  base  of  the  dam  was  not  stripped  to  bed- 
rock, but  only  those  portions  to  be  occupied  by  the  but- 
tresses and  the"  cut-ofif  trench.  Trenches  were  excavated 
along  these  lines  and  all  loose  rock  was  removed  and  the 
bedrock  carefully  cleaned  before  placing  any  concrete. 
Wherever  necessary  the  surface  of  the  bedrock  was  rough- 
ened by  blasting,  or  a  shallow  trench  was  excavated  in  the 
rock  to  provide  a  good  bond  for  the  concrete  and  guard 
against  possible  slipping.  The  cut-off  trench,  which  was 
excavated  along  the  upstream  toe  of  the  dam,  varies  in 
depth  from  3  to  12  feet,  depending  upon  the  condition  of 
the  rock.  In  all  cases  it  was  carried  to  a  sufficient  depth 
to  assure  watertightness. 

The  dam  consists  of  a  reinforced  concrete  face  or  deck 
inclined  at  an  angle  of  45  degrees  and  supported  on  con- 
crete buttresses  which  are  spaced  18  feet  centre  to  centre 
across  the  whole  length  of  the  dam.  These  buttresses  arc 
12  inches  thick  at  the  top  and  increase,  by  steps  or  lifts 
12  feet  high,  to  42  inches  in  thickness  at  the  bottom  of  the 
highest  buttress.  The  upstream  edge  is  built  on  a  slope 
of  1  to  1;  the  downstream  edge  has  a  batter  of  1  to  4  to  a 
point  18  feet  below  the  crest,  from  which  point  it  is  vertical 
to  the  crest.  Just  back  of  the  upstream  edge  a  heavy  re- 
inforced haunch  or  shoulder  is  built  on  either  side  of  the 
buttress   and   the   decks  are   supported   on   these   haunches. 


The  buttress  projects  beyond  the  haunches  a  distance  equal 
to  the  thickness  of  the  deck.  A  bonding  groove  or  key  is 
cast  in  this  projection.  No  vertical  reinforcement  is  used 
in  the  buttresses  excepting  along  the  downstream  edge  and 
m  the  haunches,  which  are  heavily  reinforced  to  carry  the 
decks.  Horizontal  reinforcement  is  used  along  the  top  and 
bottom  of  each  of  the  12-foot  lifts  or  steps.  Horizontal 
columns,  or  tie  beams,  which  are  reinforced  top  and  bot- 
tom, connect  the  buttresses  at  various  elevations  and  give 
them  lateral  support.  The  reinforcement  in  these  beams  is 
continuous  through  each  three  consecutive  buttresses  but 
is  not  carried  continuously  through  the  dam  on  account  of 
possible  strains  set  up  by  expansion  and  contraction. 

Only  two  sizes  of  reinforcing  steel  were  used  in  the 
entire  dam,  these  being  %  in.  and  5'^  in.  square  corrugated 
bars.  Seven-eighth  inch  bars  were  specified  for  all  of  the 
main  reinforcement.  The  %  in.  bars  were  used  only  for 
hooks  and  vertical  reinforcement.  The  total  weight  of  steel 
used  in  the  dam  was  380  tons. 

Practically  all  the  material  in  the  dam  was  handled 
by  a  cableway  spanning  the  valley  on  the  centre  lines  of  the 
dam.  The  length  of  the  span  was  920  feet.  The  standing 
line  was  2J4  in.  in  diameter.  On  this  a  heavily  built  carriage 
was  operated  by  a  2-spool  cable  engine.     In  placing  the  con- 


Jordan  River  dam,  showing  details  of  deck  construction. 

Crete  the  cableway  brought  the  bucket  over  hopper-bottom 
cars  which  were  pushed  by  hand  along  tracks  laid  on  top 
of  the  buttress  forms.  These  tracks  were  made  up  in  sec- 
tions about  12  ft.  long,  with  platforms  3  ft.  wide  on  each 
side  of  the  rails.  The  space  between  the  rails  was  not 
floored  over  so  that  the  car  could  be  emptied  into  the  but- 
tress form  as  it  was  pushed  along  the  track.  The  car  body 
was  mounted  on  the  trucks  as  a  turntable  and  the  spout 
could  be  turned  in  any  direction.  The  track  sections  were 
secured  to  the  buttress  forms  by  means  of  chains  with  turn- 
buckles.  The  concrete  was  dumped  from  the  bucket  into 
the  car  and  was  then  distributed  in  the  buttress  form  or 
through  chutes  into  the  deck  forms.  Men  worked  in  the 
forms  and  the  concrete  was  carefully  puddled  as  it  was 
dumped.  Shovels  were  used  for  puddling  and  no  tamping 
was  done.  Forms,  scaffolds  and  reinforcing  steel  were  also 
placed  by  means  of  the  cableway. 

The  construction  work  was  carried  on  right  llirough  the 
winter,  all  work  being  confined  to  those  parts  of  the  dam 
on  both  sides  of  the  river  above  high  water  level.  This  was 
only  done  under  great  disadvantage,  as  the  winter  was  par- 
ticularly severe,  there  being  a  depth  of  over  6  ft.  of  snow 
on  the  level  at  one  time,  and  the  ground  was  well  covered 
until  well  on  in  May.  The  cost  of  clearing  away  the  snow 
was  a  considerable  item,  and  much  time  was  lo.st. 
(Concluded  in  Feb.  Ist  issue) 
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London   and  Port  Stanley  Electrification  Well 

Advanced— Orders  Placed  for  1500  Volt 

Locomotives  and  Passenger  Cars 

The  energy  will  be  supplied  from  two  sub-stations:  One 
located  at  London  in  an  extension  of  the  present  Hydro- 
electric sub-station,  and  the  other  at  a  distance  of  14.2  miles 
from  London  near  St.  Thomas.  The  latter  will  be  a  new 
sub-station.  Each  will  be  equipped  with  synchronous  con- 
verters with  their  respective  transformers  and  switchboards, 
converting  from  110,000  volts,  25-cycle  alternating  current 
to  1,500  volts  direct  current. 

The  overhead  structure  will  be  of  the  familiar  single 
catenary  type  supported  on  side  brackets  from  lattice  steel 
poles  placed  approximately  180  ft.  apart  on  the  tangent.  The 
0000  B&S  copper  trolley  wire  will  be  supplemented  by  suit- 
able copper  feeders. 

The  rolling  stock  covered  by  the  initial  order  placed 
with  the  General  Electric  Company  includes  three  1,500-volt, 
60-ton  locomotives,  five  4-motor  1,500-volt  passenger  car 
equipments  complete  with  multiple  unit  control  and  air 
brakes,  and  four  trail  car  control  and  air  brake  equipments. 

The  locomotives  are  of  Type  4-0-4  and  will  be  carried 
on  two  swivel  trucks  bringing  all  the  weight  on  the  drivers, 
the  equipment  being  housed  in  a  steel  box  type  cab  extend- 
ing over  practically  the  entire  length  of  the  locomotive. 
Each  will  be  provided  with  four  GE-251,  750/l500-volt  mo- 
tors designed  for  750  volts  across  each  armature  and  insu- 
lated for  1500  volts.  Two  motors  will  be  connected  per 
manently  in  series  and  the  two-motor  groups  thus  formed 
will  be  capable  of  connection  in  series  or  parallel  for  speed 
control. 

The  cab  will  be  divided  into  three  compartments,  one 
at  each  end  for  accommodating  the  operator  and  the  inter- 
vening compartment  where  the  control  equipment  and  acces- 
sories will  be  located.  The  operating  compartments  will  be 
provided  with  1500-volt  electric  heaters. 

Each  of  the  GE-251  motors  will  have  an  hourly  rating 
of  245  h.p.  with  1,500  volts  on  the  trolley.  At  this  rating 
the  locomotives  will  exert  a  tractive  effort  of  21,500  pounds. 

Control  will  be  effected  by  a  double  end  Type  M  stand- 
ard equipment,  a  master  controller  at  each  operating  posi- 
tion actuating  the  main  1500-volt  contractors  by  means  of  a 
600-volt  circuit  supplied  from  a  dynamotor.  Multiple-unit 
train  operation  is  arranged  for  so  that  the  simultaneous  con- 
trol of  three  locomotives  coupled  together  can  be  accom- 
plished from  any  master  controller.  The  equipment  is  also 
so  designed  that  a  locomotive  may  haul  a  train  of  eight  or 
ten  passenger  trail  cars  and  provide  lighting  energy  for  them. 

The  current  collectors  will  consist  of  pantograph  slider 
trolleys  having  two  contact  pans  pressing  against  the  trolley 
conductor.  Two  of  these  devices  will  be  furnished  on  each 
locomotive.  They  will  be  electro-pneumatically  controlled 
from  any  operating  position  with  one,  two  or  three  locomo- 
tives hauling  a  train. 

Each  motor  passenger  car  will  be  driven  by  four  GE- 
225-750/1500-volt    fully    ventilated    commutating-pole    motors 


connected  two  groups  of  two  in  series.  The  one-hour  rating 
is  135  horse  power  with  1500  volts  on  the  trolley. 

Each  motor  car  has  sufficient  capacity  to  haul  one  trail 
car  and  provision  is  made  for  the  motor  and  trail  cars  to  be 
operated  in  trains  up  to  a  total  of  three  motor  and  three 
trail  cars.  All  trail  cars  will  be  equipped  with  master  con- 
trollers at  each  end  so  that  multiple-unit  train  operation  is 
possible  from  either  end  of  any  motor  or  trail  car. 

Control  energy  for  a  motor  and  trailer  will  be  derivefl 
from  a  1500/600-volt  dynamotor  on  each  motor  car.  The 
dynamotor  will  also  supply  energy  for  lighting  one  motor 
and  one  trail  car.  Main  and  auxiliary  train  cables  will  run 
continuously  throughout  a  train,  provision  being  made  for 
the  simultaneous  raising  and  lowering  of  all  pantographs  and 
also  for  simultaneous  sanding  (by  electro-pneumatic  valves) 
of  all  cars  from  any  operating  position.  The  pantograph 
trolleys  will  be  identical  with  those  on  the  locomotives. 

Each  car  will  carry  a  combined  straight  and  automatic 
air-brake  outfit  of  the  variable  release  type,  with  the  air 
supply  furnished  by  1500-volt  compressors.  The  compres- 
sor governors  will  all  be  equalized  on  a  special  wire  running 
throughout  the  trains  in  the  auxiliary  train  cable. 

The  cars  will  be  all  steel,  59  feet  long  and  thoroughly 
modern  in  every  respect.  The  motor  and  trail  coaches  will 
be  identical  except  for  motors.  The  former  will  weigh  ap- 
pro.ximately  51  tons  loaded  and  equipped,  while  the  latter 
will  have  an  approximate  loaded  weight  of  33  tons. 


'Safety  First'  Movement  Results  in  Reduction 
in  Fatalities  by  Almost  Half 

The  success  of  the  Safety  First  movement,  inaugurated 
in  Montreal  by  Mr.  A.  Gaboury,  superintendent  of  tiie  Tram- 
ways Company,  is  demonstrated  by  the  great  decrease  of  the 
number  of  actions  in  the  local  courts  for  damages  against  the 
company.  This  decrease  is  about  50  per  cent.,  and  measured 
by  the  amount  claimed  the  falling  off  is  considerably  higher. 
The  number  of  accidents,  either  due  to  the  fault  of  the  public 
or  to  that  of  the  employees  of  the  company,  has  steadily  de- 
creased since  the  movement  was  started.  At  the  beginning 
of  the  campaign  the  effect  was  comparatively  small,  but  as 
the  officials  continued  their  educative  work  the  accidents 
became  less  and  less;  in  other  words,  the  cumulative  efforts 
began  to  bear  fruit.  This  is  seen  in  the  records  of  the  cor- 
oner's court,  the  deaths  due  to  tramway  accidents  last  year 
being  only  20  as  compared  with  34  in  1913.  The  accidents 
were  mainly  due,  according  to  the  verdicts,  to  the  impru- 
dence of  the  victims.  The  Tramways  Company  are  continu- 
ing the  work,  having  distributed  500,000  blotters,  printed  with 
a  number  of  useful  "Don'ts,"  and  also  many  large  illustrated 
calendars  showing  how  accidents  are  caused.  The  city  are 
co-operating,  and  the  Chief  of  Police  has  distributed  some 
24,832  circulars,  one  being  addressed  to  every  holder  of  a 
vehicle  license  in  the  city.  In  this  letter,  the  Chief  impresses 
upon  the  recipients  the  importance  of  strictly  observing 
the  traffic  regulations  which  are  quoted  in  the  circular.  A 
diagram  showing  the  right  and  the  wrong  way  to  operate  a 
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vehicle  ;it  a  street  intersection,  and  when  proceeding  fn.iu 
one  street  into  anotlier,  is  appended  to  tlie  circnhir  witli  lull 
explanations  in  hotli  languages.  .\  copy  of  this  circnlar  is 
posted  in  every  police  station. 


City  of  Toronto  Places  Order 

Works  (.'omniissioncr  Harris,  of  the  city  of  Toronto, 
has  placed  an  order  with  the  Preston  Car  &  Coach  Company 
for  three  doul>lc-end,  single  truck,  pay-as-you-entcr  cars, 
mounted  on  Brill  31-E  trucks,  8  ft.  wheel  base,  cast  iron 
wheels.  The  electrical  equipment  will  be  G.  E.-80  with  K- 
10  control.  Car  bodies  will  be  ai  ft.  long  with  clear  space 
inside  of  sheathing  in  each  vestibule  of  0  ft.  The  cars 
are  to  be  especially  wide  for  single  truck  cars,  being  8  ft. 
.'■>  in.  over  side  sheathing.  The  vestibules  are  to  be  extra 
wide,  being  8  ft.  wide.  The  outside  of  cars  will  be  painted 
Pullman  color;  interior  will  be  finished  with  golden  oak; 
the  seats  will  be  of  the  walk-over  style  cross  seats,  uphol- 
stered in  woven  rattan,  spring  upholstered  cushions  and 
backs.  The  coilings  will  be  painted  agasote.  There  will  be 
six  automatic  ventilators  in  the  ceiling  of  each  car.  The 
heaters  will  be  Cooper  hot  air  heaters;  fenders  will  be 
Watson  automatic.  Sano  hand  straps  will  be  fastened  to  the 
ceiling  over  each  short  longitudinal  seat  at  each  end  of  car. 
There  will  be  no  bulkhead  in  either  end;  suitable  pay-as-you- 
enter  railings  will  be  installed.  The  seating  capacity  will  be 
thirty-two;  total  weight  of  each  car  will  be  approximately 
25,000  lbs. 


Toronto  Municipal  Extensions 

On  January  1st  the  ratepayers  passed  both  the  civic  by- 
laws authorizing  expenditures  for  municipal  railway  exten- 
sions. One  of  these  is  for  an  extension  to  the  present  St. 
Clair  West  line  on  Lansdowne  Avenue  south,  to  cost  some 
$105,000.  The  other  by-law  authorizes  a  municipal  electric 
line  north  and  south  through  Mount  Pleasant  Cemetery  and 
through  Moore  Park.  Towards  the  southern  boundary  of 
Moore  Park  the  proposed  line  turns  west  across  the  Rose- 
dale  Ravine  close  to  the  present  C.  P.  R.  bridge  and  con- 
tinues along  Shaftsbury  Avenue  to  Yonge  Street.  The  cost 
of  constructing  this  road  is  estimated  in  the  neighborhood 
of  $325,000,  including  equipment. 


Must  Pay  Share  of  Cost 

The  Dominion  Railway  Board  have  issued  a  statement 
through  chief  commissioner  Scott,  supporting  a  recent  de- 
cision of  their  own,  under  which  a  share  of  the  cost  of  the 
North  Toronto  grade  separation  on  Yonge  Street,  as  well 
as  Avenue  Road,  must  be  borne  by  the  Toronto  Railway 
Company.  The  inclusion  of  the  Toronto  Railway  Company, 
according  to  the  statement,  is  in  harmony  with  the  estab- 
lished policy  of  the  Board  as  laid  down  in  lUOU. 


A  Good  Man  Passes 

Electrical  men  all  over  Canada  will  be  shocked  to  learn 
of  the  recent  death,  on  December  24,  of  Mr.  H.  Howard 
Stannard,  for  the  past  nine  years  associated  with  Mr.  G.  M. 
Gest.  Mr.  Stannard  was  known  in  nearly  every  city  and 
town  in  Canada,  and  was  always  welcomed  wherever  he  was 
known,  not  only  for  his  genial  disposition,  but  because  it 
was  recognized  that  his  work,  that  of  improving  our  electric 
systems  and  replacing  unsafe  and  unsightly  wooden  poles 
with  the  modern  and  elKcient  underground  cable,  resulted 
in  his  leaving  a  town  in  a  more  advanced  stage  of  civilization 
and  prosperity  than  it  was  when  he  entered  it.  Mr.  Stan- 
nard's  efiicienl  work  throughout  Canada  will  long  remain  a 
monument  to  his  ability,  as  will  our  kindly  recollections  of 
him,  to  his  sociability. 


Electrical  Developments  in  1914 

(Conchidpfl  fi'oni  page  22) 
range  which,  both  in  price  and  elliciency,  will  meet  the  great 
demand  of  the  majority  of  housekeepers.  Present  indica- 
tions are  that  the  range  of  the  near  future  will  be  more  nearly 
comparable  in  price  with  the  coal  and  gas  range  and  will 
compare  with  the  latter  entirely  favorably  from  the  opera- 
tion point  of  view.  As  noted  above,  the  Canadian  manufac- 
turer is  demonstrating  his  ability  to  hold  his  own  with  the 
competition  of  the  United  States  and  British  firms.  One 
manufacturer  writes:  "We  are  very  much  encouraged  and 
the  reports  which  conic  to  us  from  a  large  number  of  the 
dealers  throughout  Canada,  complimenting  us  on  the  at- 
tractiveness of  our  goods  and  the  way  they  stand  up,  is  very 
gratifying  to  us  as   Canadian   manufacturers." 

Another  company  manufacturing  glassware  only  advise 
us  that  during  the  year  1914,  they  increased  all  their  lines  ma- 
terially and  have  under  way  at  the  present  time  quite  a  num- 
ber of  new  designs  of  fixture  glassware  including  semi-indi- 
rect bowls  and  the  different  styles  of  globes  for  nitrogen 
lamps. 

During  the  latter  part  of  1914  one  of  the  specialties  of  the 
electrical  industry  which  has  become  popular  is  the  inter- 
changeable letter  shop  window  sign.  A  number  of  these 
devices  which  flash  their  message  in'  bright  letters,  right  at 
you  from  the  window  itself,  have  been  placed  on  the  market. 
The  special  construction  for  readily  changing  the  reading 
matter,  neatness  of  appearance  and  comparatively  low  cost 
have  already  placed  the  signs  in  great  demand  and  this  de- 
vice has  had  a  ready  sale  which  indicates  that  the  merchant 
is  alive  to  any  efficient  method  of  securing  the  attention  of 
those  passing  by  his  shop,  whether  they  be  on  the  near  or 
far  side  of  the  street,  or  whether  they  pass  in  day  or  night 
time.  These  signs  are  the  result  of  an  evolution  in  electri- 
cal devices  that  give  messages  from  a  shop  window  and  have 
relegated  to  the  obsolete,  the  old  glass  letters  with  series 
lilament  and  the  single  unit  letter  requiring  an  incandescent 
lamp  for  each  letter.  The  two  former  have  pioneered  the 
way  but  are  now  comparatively  very  expensive,  since  the 
newer  signs  at  lower  cost  and  upkeep  and  with  unlimited 
variation  in  messages  is  now  within  reach  of  the  pocket  book 
of  every  retail  merchant  who  is  fast  realizing  that  an  effec- 
tive anouncement  from  his  window  is  of  just  as  much  value 
as  in  a  daily  newspaper. 

Effect  of  Lower  Rates 

In  this  connection  no  review  would  be  complete  without 
a  mention  of  the  considerable  reduction  in  rates  that  has 
just  taken  place  throughout  the  area  served  by  the  Hydro- 
electric Power  Commission  of  Ontario  with  Niagara  power. 
It  is  true  that  the  Commission's  rates  are  not  specially  cal- 
culated to  benefit  very  small  consumers.  From  the  point 
of  view  of  the  current  supply  company,  however,  this  is  not 
a  matter  of  extreme  importance.  A  very  small  consumer  is 
not  in  a  position  generally  to  purchase  electrical  equipment 
with  which  to  consume  more  current.  On  the  other  hand, 
the  householder  will  be  only  .9  cents  per  kw.h.  At  tiiis  rate 
benefit  from  the  reduction  in  rates  is  also  in  most  cases  able 
and  willing  to  purchase  all  the  little  electrical  appliances 
which  go  to  make  housekeeping  today  very  simple  and 
health-conserving,  as  compared  with  what  it  was  before  the 
advent  of  electricity.  In  many  of  the  towns  throughout  the 
hydro  zone,  the  ultimate  cost  of  the  current  consumption  of 
the  householder  will  be  only  9  cents  per  kw.h.  At  this  rate 
there  should  be  much  less  dilVicnlty  in  placing  electrical 
equipment  very  generally  tliroughout  the  homes  of  south- 
western Ontario.  Of  the  municipalities  mentioned  in  the  re- 
cent publication  of  rales,  the  ultimate  cost  is  in  no  case 
greater  than  IJ4  cents. 
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Typical  House  Wiring  Plans 

In  a  recent  issue  of  the  Electrical  News  we  described 
with  detailed  plan  and  specifications,  the  typical  wiring  in- 
stallation for  a  house  of  moderate  size  and  cost.  So  far  as 
we  know,  it  was  the  first  attempt,  certainly  in  Canada,  to 
cover  the  field  of  electric  house  wiring  in  a  thoroughly  sys- 
tematic manner.  It  is  gratifying  to  know  that  the  article 
gained  wide  publicity  and  we  are  well  repaid  in  the  belief 
that  electrical  contractors  all  through  the  Dominion  have 
derived  a  certain  amount  of  benefit  in  their  work  from  this 
article.  Of  course  there  were  comparatively  few  cases  where 
the  specifications  could  be  adopted  absolutely  as  they  were 
published,  but  we  have  been  given  to  understand  that  the 
suggestions  contained  in  this  article  have  been  conducive  to- 
wards opening  up  a  big  field  of  enquiry.  We  hope  the  field 
will  widen  and  that  enquiries  will  continue  to  be  made  until 
the  standard  of  electrical  contracting  has  been  raised  very 
much  above  where  it  is  at  the  present  time. 

Hoping  to  give  this  important  matter  still  more  promin- 
ence we  reproduce  in  the  present  issue  a  sketch  of  the  lay- 
out of  the  wiring  plan  for  another  type  of  moderate-sized 
residence.  Possibly  this  plan  of  residence  will  appeal  to  a 
number  of  householders  who  were  not  pleased  with  the  orig- 
inal plan.  In  any  case  the  suggestions  contained  therein, 
being  essentially  different  from  those  contained  in  the  orig- 
inal article  will  open  the  way  for  discussions.  We  believe 
much  good  could  result  from  a  spirited  discussion  among  the 
contractors  on  such  topics  as  this  and  we  would  welcome  any 
letters  for  publication.  In  the  absence  of  anythng  in  the 
nature  of  an  electrical  contractor's  association,  such  a  me- 
dium as  the  Electrical  News  which  reaches  all  the  more  reli- 
able dealers  and  contractors  of  the  Dominion,  is  the  only 
channel  through  which  the  ideas  of  the  readers  could  be 
made  known  and  exchanged.  In  this  connection  we  ask  the 
attention  of  other  Canadian  electrical  contractors  to  a  com- 
munication on  another  page  from  Mr.  Geo.  J.  Beattie,  Secre- 
tary of  the  Toronto  Electrical  Contractors'  Association,  on  a 
topic  of  vital  importance  to  the  electrical  contracting  pro- 
fession. 

Regular  form  for  estimating 

The  article  in  question,  in  additidu  to  outlining  the  sys- 
tem most  suited  to  this  particular  residence,  urges  the  con- 
tractors to  use  some  definite  method  in  preparing  their  esti- 
mates. It  advises  them  to  use  a  printed  form  which  may  be 
purchased  in  different  places  or  which  may  be  the  result  of  a 
contractor's  own  individual  experience.  Many  contractors 
find  the  latter  the  most  satisfactory  way  to  prepare  his  con- 
tract forms,  but  for  the  beginner,  or  for  any  contractor  who 
has  not,  up  to  the  present  time,  any  systematic  method  of  pre- 
paring his  estimates,  the  printed  standard  forms  would  prob- 
ably be  most  suitable,  at  least  in  the  meantime. 

The  article  also  impresses  the  value  of  keeping  records  of 
work  done,  as  these  are  useful  in  assisting  the  contractor  in 
his  future  estimates.  For  example,  he  may,  in  the  course  of 
his  year's  work,  have  to  estimate  on  two  or  more  houses  of 


practically  the  same  dimensions  and  the  same  plan;  or  he 
may  meet  an  obstacle  of  a  certain  kind  in  two  or  more  houses 
in  the  same  year,  such  as  a  very  thick  stone  wall  or  one  of 
the  many  obstacles  frequently  met  by  contractions.  A  con- 
tractor, known  to  the  writer,  very  often  allows  for  unseen 
contingencies  in  his  estimate,  especially  where  the  chances 
are  that  more  difficulties  will  be  met  with  than  are  visible  on 
the  surface;  the  estimate  is  therefore  submitted  provision- 
ally, the  provision  being  that  if  the  obstacles  met  are  greater 
or  less  than  anticipated,  the  total  cost  of  the  work  will,  in 
proportion,  be  greater  or  less  than  the  submitted  price,  hi 
the  case  of  an  absolutely  conscientious  contractor  this  is  no 
doubt  a  very  satisfactory  system  to  follow,  but  it  would  be 
necessary  for  the  contractor  to  have  the  confidence  of  the 
householder  whose  work  he  is  doing. 

Use  plenty  of  copper 

The  article  further  emphasizes  the  value  of  plenty  of 
capacity  in  the  lead  wires.  This  is  a  very  wise  precaution. 
Even  with  our  present  knowledge  and  appreciation  of  the 
value  of  electrically  heated  appliances,  few  of  us  have  yet 
realized  the  extent  to  which  these  appliances  may,  and  like- 
ly will  be,  used  ten  years  from  now.  In  the  installation  of 
wires  in  a  new  residence  it  cannot  be  considered  satisfactory, 
therefore,  unless  it  provides  for  ample  illumination,  for  cook- 
ing, and  at  least  localized  heating.  The  advent  of  the  smaller 
size  projection  lantern  and  moving  picture  machines  is  also 
to  be  reckoned  with  as  these  consume  a  considerable  amount 
of  current.  Strictly  speaking  no  room  in  the  modern  house- 
hold should  be  without  one  circuit  available  of  sufficient  capa- 
city to  carry  from  ten  to  fifteen  amperes. 

It  is  not  our  intention  to  criticize  this  article,  but  we 
would  point  out  that  the  article  previously  published  repro- 
duced pretty  closely  our  ideal  of  a  properly  wired  residence. 
We  many  mention  however  that  the  value  of  $169  for  a  house 
containing  only  forty-six  outlets  is  something  quite  beyond 
the  dream  of  the  Canadian  electrical  contractor,  at  least  in 
the  very  near  future.  There  does  not  seem  to  be  anything 
in  this  installation  which  justifies  this  figure.  It  is  true  the 
knob-and-tube  work  is  replaced  in  the  specifications  by  flexi- 
ble cable,  but  the  difference  in  cost  is  not  apparent.  The 
Canadian  contractor  would  probably  be  willing  to  take  off  a 
third  and  likely  would  be  forced  to  divide  this  price  in  two  if 
he  expects  to  land  this  job.  However,  these  are  conditions 
which  electrical  contractors  have  to  contend  as  a  result  partly 
of  lack  of  co-operation  and  partly  of  conditions  over  which 
nobody,  as  yet,  seems  to  have  any  control. 


Cedars  Plant  Operating 

The  high  tension  transmission  line  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company,  connecting  the  Cedars 
Rapids  plant  with  the  city  of  Montreal,  and  which  was  built 
by  the  Montreal  Light,  Heat  and  Power  Company,  is  now  in 
operation.  This  is  a  44,000  volt,  steel  reinforced,  aluminum 
cable  supplied  by  the  Northern  Aluminum  Company.  This 
line  is  approximately  30  miles  long. 
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Eliminate   the    Quack    Contractor 


The  difference  between  good  and  bad  workniansliip  in 
every  line  of  business  can  only  be  judged  by  the  evil  effects. 

A  quack  physician  who  takes  charge  of  a  case  of  measles 
in  a  country  home  cannot  cause  as  much  trouble  by  his  inefti- 
ciency  as  if  he  tackled  a  case  of  smallpox  in  a  crowded  city. 

So,  the  crime  of  the  quack  electrical  contractor  is  big  or 
little  according  as  his  operations  are  on  a  large  or  small  scale, 
in   a   sparsely   settled   or   congested   district. 

Fortunately  the  quacks  stand  little  chance  of  getting  any 
very  big  jobs,  but  they  cause  lots  of  "local"  trouble  just  the 
same. 

So  far  as  the  troubles  resulting  from  quacks  can  be  lo- 
calized the  public  are  inclined  to  let  a  man  do  pretty  much  as 
he  pleases.  They  don't  sympathize  with  him  when  he  gets 
"his"  however. 

\\'hether  the  penurious  individual  who  gets  sick  chooses 
to  employ  a  quack  or  just  dies  in  peace  is  no  concern  of  the 
general  public  so  long  as  his  stupidity  does  not  affect  his 
neighbours. 

If  any  isolated  householder  prefers  to  have  a  quack  in- 
stall his  wiring  and  as  a  result  has  a  fire  or  a  fatality  in  his 
own  immediate  family  that  may  seem  to  be  his  own  busi- 
ness. 

But,  if  the  penurious  individual  dies  of  smallpo.x  and 
succeeds  in  spreading  it  through  his  neighbourhood,  the  case 
is  different. 

And  if  the  fire  caused  by  the  incompetent  wiring  burns 
down  a  whole  block  where  the  wiring,  with  the  exception  of 
that  one  little  corner,  may  have  been  entirely  modern,  it  sure- 
ly is  a  case  for  government  action. 

Here  we  seem  to  have  an  unanswerable  argument  against 
the  operation  of  the  quack  contractor  in  congested  locali- 
ties. 

A  single  corner  containing  poor  work  nullifies  aH  the 
caution  of  the  remainder  of  that  district. 


I'lainly  if  we  tolerate  one  single  quack  electrician  we  may 
as  well  have  all  of  the  same  breed. 

Then — let's  eliminate  that  single  quack. 

The  Hydro-Electric  Power  Commission  of  tJntario  arc 
now  working  to  that  end.  At  the  present  time  lliey  are  busy 
perfecting  rules  and  regulations,  but  what  use  are  they  unless 
enforced? 

About  as  much  use  as  an  order  to  isolate  whooping 
cough  in  a  "dago"  city  ward. 

The  Commission,  or  better  still,  the  Government  must 
enforce  this  rule. 

This  means  eliminating  incompetents. 

It  also  means  efficient  Inspection. 

It  also  means  a  lot  of  other  details  which  must  yet  be 
worked  out  before  electrical  contracting  becomes  a  profes- 
sion. 

Now,  again,  it  is  typical  of  governments  that  they  only 
act  under  pressure — that  is,  they  rarely  legislate  before  there 
is  a  demand  for  legislation. 

The  two  elements  who  are  interested  in  electrical  con- 
tracting conditions  are  (1)  the  public  and  (2)  the  contractors. 

And  the  public  does  not  know  a  single  thing  about  it. 
"What  the  eye  has  never  seen,  the  heart  does  not  covet." 

Then  it  is  "up  to"  the  contractor. 

Will  the  contractors  of  Ontario,  and  the  dealers,  and  the 
jobbers,  all  of  whom  are  indirectly  interested,  not  get  to- 
gether and  show  the  government  that  there  is  a  demand  for 
redress  against  these  evils.  While  the  Commission  is  in- 
clined that  way  is  the  time  to  speak  out.  Now,  before  he 
gets  a  chance  to  cause  any  more  devastation,  let  us  put  our 
heads  together,  our  shoulders  to  the  wheel,  and  roll  the  quack 
electrical  contractor  out  of  existence. 

Read  Geo.  J.  Beattie's  letter,  and  K.  G.  MacDonald's 
article. 


The  West's  Greatest  Need — Co-operation 


By  K.  G. 

Should  you  ask  me  what  is  it  that  the  electrical  trade  in 
Western  Canada  needs  most  to-day,  I  would  unhesitatingly 
answer,— CO-OPERATION.  Should  you  ask  me  what  it 
lacks  most,  I  would  give  you  the  same  reply, — CO-OPERA- 
TION. 

It  is  not  at  all  a  pessimistic  attitude  I  take  when  I  say 
this,  but  rather  one  of  optimism.  For  there  is  comfort  to 
be  found  in  the  knowledge  that  the  caliber  of  the  men  en- 
gaged in  the  electrical  trade  in  the  West,  is  such  as  to  make 
for  a  better,  bigger  and  broader  sphere  for  their  activities, 
once  these  activities  are  directed  along  the  all-conquering 
lines  of  CO-OPERATION. 

We  may  well  give  our  time  and  thought  to  this  ques- 
tion, of  how  the  day  can  be  hastened  when  we  will  find  in 
the  electrical  trade  that  spirit  of  unselfish  effort,  of  the  plac- 
ing of  the  best  interests  of  the  trade  above  the  matter  of 
purely  immediate,  selfish  personal  gain.  I  say  immediate, 
because  any  profit  derived  through  selfish  means  is  not  the 
kind  that  repeats,  and  it  does  not  redound  to  the  lasting 
uenefit  of  the  individual  much  less  the  trade  as  a  whole. 

We  find  this  spirit  of  CO-OPERATION  in  almost  all 
other  lines  of  business.  The  same  factors  arc  to  be  found  in 
our  lines  as  are  found  in  others.     Generally  speaking  the 
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MacDonald' 

personnel  of  the  electrical  trade  is  identical  with  that  of  any 
other  line.  We  are  all  in  business  for  the  same  purpose, 
namely,  net  profit.  Why,  then,  should  we  not  adapt  our- 
selves to  methods  of  business  that  have  been  proven  beyond 
the  possibility  of  contradiction  to  be  in  the  best  interests 
of  all  concerned? 

In  order  that  this  nuicli  to  be  desired  state  of  affairs  may 
become  a  reality,  we  must,  first  of  all,  have  UNITY.  Unity 
of  purpose  and  unity  of  action.  There  must  be  that  know- 
ledge grounded  in  the  minds  of  each  and  every  man  in  the 
business  that  the  other  fellow  is  working  along  lines,  which 
are  unquestionably  fair  and  above-board.  On  the  part  of 
the  contractor  there  must  he  no  more  of  that  idea,  which 
says,  "I  might  as  well  cut  my  figures  away  down,  for  So- 
and-so  will  be  sure  to,  anyway."  On  the  part  of  the  Jobber 
there  must  be  no  more  of  that  all-too-prevalent  idea,  that, 
"We  might  as  well  sell  this  fellow,  for  if  we  don't.  So-and-so 
will,  and  why  should  wc  lose  the  business?"  In  order  that 
these  attitudes  may  be  dropped,  we  must  l.avc  UNITY. 

Then  again  we  must  have  DETERMINATION.  No  re- 
fcirni  that  amounted  to  anything  was  ever  carried  through 
without  a  fight,  and  ours  will  be  no  exception.  Hovi'ever, 
the  stiffer  the  fight,  the  more  decisive  and  more  far-reaching 
will  be  the  victory.  There  will  be  kickers  of  course,  lots  of 
them.     Their   objections   must   be   overcome;    they    must,   if 
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necessary,  be  educated.  There  will  be  those  who  will  adopt 
a  neutral  attitude, — on  the  fence,  waiting  and  ready  to  drop 
off  on  either  side  as  the  tide  of  victory  turns  decisively  in 
one  direction.  These  must  be  shown  that  the  only  profit 
worth  having  is  that  earned  by  conscientious  effort.  All 
this  calls  for  determination.  Determination  born  of  the 
knowledge  that  the  fight  is  for  the  betterment  of  the  trade 
and  the  up-lift  of  business  generally. 

In  order  that  this  spirit  of  Unity  and  Uetcrmination  may 
be  generated,  at  least  two  things  must  be  realized.  The 
Contractor  and  Jobber  alike  must  realize  that  the  placing  of 
the  trade  on  a  firmer  basis  is  not  going  to  detract  one  iota 
from  the  volume  of  work  to  be  done.  And  the  Jobber  must 
also  realize  that,  with  this  desired  condition  a  reality,  he 
can  reduce  the  cost  of  doing  business  from  two  to  five  per 


cent.  For,  with  all  customers  getting  a  fair  and  just  price 
for  their  work  and  material,  and  all  undesirables  weeded  out 
or  placed  on  a  strictly  cash  basis,  their  cost  of  handling  col- 
lections is  thereby  reduced  and  their  risk  in  bad  and  doubtful 
debts  is  at  a  minimum. 

The  need  of  reform  in  this  direction  is  apparent.  The 
advantages  to  be  derived  from  it  are  equally  apparent,  and 
may  the  time  soon  come  when  the  electrical  trade  will  take 
its  place  beside  others  which  today  stand  for  all  that  goes 
to  make  up  sound,  honorable  and  dignified  business.  And 
may  each  and  every  one  of  us  be  willing  to  do  his  share  in 
the  bringing  about  of  this  condition  so  that  we  can  all  look 
back  with  pleasure  and  say.  "I  helped  to  make  the  electrical 
trade  in  Western  Canada  what  it  is  today,  and  mine  is  a  just 
share  of  the  profits." 


Electrical  Contractors  of  Quality 


Editor,   Electrical   News: 

"Electrical  Contractors  of  Quality"  is  the  very  apt  head- 
ing appearing  in  the  Dealer  and  Contractor  Section  of  the 
January   1st   Electrical   News. 

The  statement  made  that  "The  electrical  contracting 
field  seems  to  be  more  susceptible  to  the  operation  of  'in- 
competents' than  any  other  business  on  the  face  of  the  earth," 
is  undoubtedly  true,  but  before  prescribing  a  remedy  we 
must  first  analyze  the  cause,  and  in  this  way,  perhaps,  a 
remedy  can  be  suggested. 

The  engineer  who  is  to  take  charge  of  a  steam  plant 
or  even  a  portable  boiler  must  first  pass  an  examination  and 
secure  a  license  which  certifies  to  his  ability  and  capability 
to  handle  the  plant  of  which  he  is  to  have  charge;  even 
the  plumber,  or,  as  he  is  now  called,  the  sanitary  engineer, 
must,  before  he  is  allowed  to  engage  in  the  work,  secure 
a  license,  and  then,  before  proceeding  with  the  work,  he 
must  file  a  plan  of  what  he  proposes  to  do,  have  it  approved, 
— and  then  the  work  is  inspected  from  time  to  time  as  it 
progresses   and   until   it   is   finally   completed. 

It  is  in  very  few  buildings  that  a  steam  plant  is  installed 
where  it  is  necessary  to  have  a  licensed  engineer;  conse- 
(|ucntly  the  danger  here  is  very  much  "localized,"  affecting 
only,  at  the  very  most,  buildings  immediately  adjacent  to 
the  steam  plant.  The  sanitary  engineers'  services  are,  of 
course,  required  in  nearly  every  building,  but  a  defect  in  the 
one  building,  even  if  serious,  really  only  immediately  en- 
dangers the  health  of  the  persons  occupying  that  particular 
building. 

Yet  both  of  these  branches  of  industry  are  protected 
by  examinations  and  other  safeguards,  including  inspection, 
and  cannot  be  operated  until  they  have  been  approved  by 
the  properly  constituted   authorities. 

But  of  the  electrical  wiring  equipment  and  its  proper 
installation. —  is  it  safeguarded? — Decidedly,   No! 

What  the  writer  has  to  say  in  the  following  paragraphs 
is  the  result  of  actual  experience  and  observation  covering 
a  period  of  the  last  ten  years. 

The  electrical  contractor  today,  at  least  in  the  Province 
of  Ontario,  has  neither  to  pass  an  examination  as  to  his 
qualifications  nor  has  he  to  submit  a  plan,  of  any  kind,  of 
buildings  to  have  them  approved. 

The  owner  of  the  building  desiring  to  have  some  wiring 
done  calls  in  an  "electrical  contractor"  (?)  and  says,  "I  want 
a  light  here,  a  switch  there,  and  so  on,"  but  does  not  have  a 
plan  and  specifications  prepared,  or,  in  fact,  any  details  of 
the  work.  The  legitimate  electrical  contractor  figures  on 
the  work  as  he  knows  it  should  be  done,  figures  liberally 
on  his  copper  and  other  materials  and  submits  a  right  price. 
The,  shall  we  call   it,  illegitimate  contractor,  also  comes  in. 


figures  on  the  cheapest  possible  method  of  doing  the  work, 
skins  everything  to  a  fraction,  and  below,  puts  in  a  much 
lower  tender — and  secures  the  work. 

Then  again,  the  average  architect's  electrical  specifica- 
tions and  plans  are  worse  than  a  joke.  The  locations  of  the 
outlets  are  marked  on  the  plan,  if  at  all,  in  the  most  hap- 
hazard manner.  The  specifications  drawn  by  the  architect, 
if  drawn  at  all,  are  of  the  most  meagre  character,  and  cannot 
be  understood  either  by  the  contractor  or  the  architect  him- 
self— and  the  various  electrical  contractors  naturally  inter- 
pret them  as  they  please.  Even  with  the  best  of  intentions 
they  have  no  other  alternative.  Generally,  in  consequence,  the 
lowest  price  secures  the  work,  regardless  of  the  value  ren- 
dered to  the  owner,  and  the  architect  who  howls  with  a  loud 
voice  if  any  incompetents  tread  on  his  toes  in  his  own  busi- 
ness (.which  isn't  electrical  contracting),  is  the  hardest  man 
to  convince  that  he  should  have  decent  reliable  electrical 
contractors  whose  reputation  amounts  to  a  great  deal  more 
than   the  profit  on  the  job. 

This  is  the  almost  daily  experience  of  every  reliable 
electrical  contractor  in  the  business  and  works  out  as  much 
to  the  disadvantage  of  the  owner  as  it  does  to  that  of  the 
electrical  contractor.  The  writer  knows  today  of  many  build- 
ings in  the  city  of  Toronto  where  the  owners  have  seen 
the  "error  of  their  ways"  and  have  put  in  a  good,  safe  elec- 
trical equipment.  Next  door  to  them  you  will  find  a  penuri- 
ous owner  who  has  a  wiring  installation  which  is  hazardous 
to  his  own  and  the  surrounding  buildings.  If  it  were  brought 
to  his  notice,  he  would  probably  say  "that  wiring  has  been 
in  here  for  ten  years  and  has  not  caused  a  fire,  so  why  should 
I  change  it?"     Next  day  he  possibly  has  the  fire. 

The  "here  today  and  gone  tomorrow"  electrical  con- 
tractor is  the  result  of  the  absence  of  a  licensing  system 
which  will  not  only  keep  track  of  the  many  contractors,  but 
will  penalize  them  if  they  do  not  do  their  work  properly; 
and  of  the  lack  of  a  system  which  should  require  the  filing 
of  proper  plans  and  specifications  for  electrical  work  and 
proper  approval  therefor  before  the  work  can  be  proceeded 
with;  and  suitable  laws  to  prevent  additions  to  existing  in- 
stallations without  securing  a  permft.  There  are  other 
causes,  which  can  only  be  remedied  by  the  cohesion  of  the 
legitimate   electrical   contractors. 

The  remedy  for  the  major  portion  of  these  ills  can  easily 
be  found  and  in  justice  to  the  public,  if  for  no  other  reason, 
should  be  applied  forthwith.     We  should  have: 

(1)  a  system  which  will  first  license  the  electrical  con- 
tractor before  he  can  do  business  at  all.  The  license  fee 
should  be  high  enough  to  prevent  anyone  taking  out  a  license 
for  one  job  only,  but  not  High  enough  to  stifle  competition 
or   prevent   those   intending  to   do   legitimate   business   from 
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starting  in  business.  As  the  license  would  be  more  or  less 
a  guarantee  on  the  part  of  the  municipal  or  governmental 
authorities  that  the  contractor  was  competent,  a  bond  should 
be  exacted  so  that  if  the  contractor  should  be  unable  or  un- 
willing to  make  his  work  comply  with  the  standard  adopted, 
the  authorities  could  take  over  the  work  and  charge  it  against 
the  amount  of  the  bond. 

(2)  Before  doing  any  electrical  work  the  architect  or 
contractor  should  be  required  to  file  a  plan  and  specifications 
of  the  work  proposed  to  be  done. 

(3)  Before  work  could  be  started  this  plan  and  specifi- 
cations should  be  approved  and  a  permit  issued,  and 

(4)  Work  should  be  approved  by  a  properly  equipped 
inspector  before  connections  can  be  made  by  the  central 
station. 


Of  the  minor  details  of  enforcement  of  the  law.  a  system 
could  be  developed  which  would  protect  all  the  parties  con- 
cerned. 

None  of  these  reforms  can  be  accomplished  without 
united  effort  on  the  part  of  the  electrical  contractors  them- 
selves. Let  them  forget  their  petty  differences  and  sit  down 
and  discuss  all  these  difficulties  like  business  men.  Then 
only  will  they  raise  the  electrical  contracting  business  to  the 
dignity  of  a  real  profession — giving  the  public  a  fair  and 
square  deal — and  make  a  decent  profitable  business  for  them- 
selves. 

Yours  very  truly, 

(Signed)   George  J.  Beattie. 

72   \'ictoria   Street, 

Toronto,  Ont. 


Make  1915  an  Electrical  Year — Start  Now 


By  A.  J.  Edge!!,  Society  for  Electrical  Development 


January  is  considered  a  quiet  business  montli  and  will  be 
found  so  by  the  man  who  makes  no  special  efifort  to  stir 
things  up.  The  average  dealer  lessens  his  endeavors  to  at- 
tract trade  after  Christmas  and  figures  that  he  might  just  as 
well  take  things  easy  until  the  beginning  of  the  busy  season. 
The  wise  dealer  doubles  his  efforts  during  this  first  month 
of  the  new  year  and,  as  a  result,  has  a  very  good  month's  busi- 
ness and  gets  a  flying  start. 

There  is  always  business  to  be  had  by  going  after  it  and 
far-seeing  merchants  work  harder  and  advertise  more  when 
business  is  inclined  to  lag.  More  than  ever  they  pay  especial 
attention  to  their  displays  using  the  utmost  care  in  the  se- 
lection of  the  articles  to  be  shown,  so  that  they  will  appeal  to 
the  biggest  percentage  of  the  passing  public. 

In  many  cases,  the  show  window  is  the  only  advertising 
medium  a  dealer  uses  and  he  receives  inadequate  returns 
from  it  because  he  does  not  put  the  necessary  effort  into  it. 
One  way  in  which  show  window  advertising  differs  from  all 


Sutfgestlon  for  dealers'  window  design. 

olluT  kinds  of  advertising  is,  that  there  is  no  doubt  as  to  the 
returns  obtained.  Effort  put  into  a  show  window  is  sure  to 
bring  results  in  proportion  to  the  endeavor  made. 

The  dealer  who  has  not  given  much  attention  to  his  dis- 
plays will  find  that  one  of  the  best  improvements  he  can 
make  in  his  merchandising  methods  for  the  new  year,  is  that 
of  bringing  his  displays  up  to  a  higher  standard.  It  is  an  im- 
provement that  will  pay  him  well. 


Displays  should  be  changed  on  an  average  of  once  each 
week,  otherwise  the  pulling  power  is  weakened.  I-'requent 
changes  keep  the  public  watchful  and  interested.  The  win- 
dow that  has  some  new  feature  each  week  is  especially  pro- 
ductive. 

The  accompanying  sketch  shows  a  window  suggestion 
that  is  seasonable.  A  card-board  circle  with  arrow  pointing 
towards  a  large  calendar  has  inscription  "JANU.A.RY  IS 
HALF  GOXE."  The  calendar  shows  the  month  of  January 
with  half  the  days  marked  off.  The  calendar  and  circle  with 
arrow  may  be  obtained  from  a  card  writer.  Icicles  cut  from 
card  board  or  cotton  batting  complete  the  background  set- 
ting. The  various  labor-saving  and  comfort-giving  devices 
suitable    for    the    home     are    shown.      A     large     card     reads: 


MAKE 

1915 

AN 

ELECTRICAL 

YEAR 

START  NOW 

Timely  1915  Calendar 
The  Stuart-Howland  Company,  Boston.  Mass.,  are  dis- 
tributing a  very  timely  101")  calendar,  the  principal  feature 
of  which  is  a  map  of  the  war  zone  of  Europe.  It  is  safe 
to  say  that  this  map  will  find  a  prominent  i)lace  on  the  wall 
of  most  electrical  men.  A  ciuantity  of  interesting  informa- 
tion is  also  given  regarding  different  countries,  their  popu- 
lation, and  their  army  and  navy  strength. 


A  Handsome  Diary 

The  Siemens  Company  ul  Canada,  Limited,  are  again 
distributing  a  very  handsome  little  diary  for  I'.ll.").  of  a  size 
suitable  for  the  vest  pocket.  In  addition  to  the  usual  mem- 
oranda and  diary  pages,  a  ciuantity  of  useful  and  interesting 
information  is  included,  which  treats  of  the  products  of  the 
various   Siemens  Companiev 
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Modern  Wiring  System  for  Small  Residence 

Model  Layout  With  Valuable  Suggestions  on  Methods  of  Estimating 
—Contractors  Should  Keep  Records 


We  shall  take  as  tlic  Ijasis  of  the  present  estimate,  the 
use  of  steel  armored  conductor  throughout  the  house,  with 
rigid  iron  conduit  in  the  basement.  Regarding  the  latter, 
would  say  many  contractors  prefer,  even  where  the  job  is 
flexible  steel  armor,  to  use  the  rigid  conduit  in  the  liase- 
ment.  Among  the  reasons  are,  it  is  probably  little,  if  any. 
more  expensive,  the  work  is  much  better  looking,  is  less 
lialile  to  injury  and  more  proof  against  the  dampness  and 
moisture  which  is  quite  frequently  found  in  basements.  Also, 
there  is  a  tendency  in  many  cities  to  require  rigid  conduit  in 
the  fire  districts.  For  this  reason,  the  present  estimate  con- 
templates rigid  conduit  in  the  basement,  with  steel  armor 
throughout  the  balance  of  the  house. 

It  is  not  required  that  the  layout  suggested  should  be 
followed  literally  and  exactly,  but  instead,  it  is  more  a  graphi- 
cal representation  of  the  dividing  up  of  the  house  into  cir- 
cuits, together  with  some  suggestions  as  to  where  these 
circuits  might  conveniently  be  run.  The  construction  of  the 
building  is  of  paramount  importance  with  respect  to  this 
feature.  The  direction  in  which  the  joists  run,  the  character 
and  style  of  the  partitions,  whether  there  are  main  parti- 
tions extending  to  the  third  floor  from  the  basement,  and 
features  of  this  kind  are  the  final  and  determining  factors. 

For  the  purpose  of  this  article,  the  building  is  assumed 
to  be  of  fraiTie  balloon  type  construction.  That  is  to  say, 
2x4  studding  with  1  inch  sheathing  boards  on  the  outside, 
rather  than  plank.  This  means  there  is  the  same  space  on  the 
outside  of  the  building,  in  fact  rather  more,  than  is  found 
in  the  interior  partitions.  It  is  frequently  much  easier  there- 
fore, to  fish  from  the  upper  storeys  to  the  basement  in  a 
building  of  this  character  on  the  outside  walls,  than  it  is 
within  a  partition. 

The  service  wire  has  been  made  No.  8  not  merely  be- 
cause of  voltage  conditions,  but  because  many  engineers  and 
lighting  companies  feel  this  is  the  sinallest  wire  which  should 
be  used  for  that  purpose.  The  No.  10  sub-feeder  wire,  ex- 
tending to  the  iTiain  distribution  box  in  the  centre  of  the 
basement  is  amply  large  for  the  load.  It  is  always  desirable 
to  have  the  flush  receptacles  on  a  circuit  by  themselves,  so 
that  they  may  be  fused  to  a  point  to  properly  care  for  the 
various  devices  and  appliances.  In  the  present  instance,  there 
being  four  of  these  receptacles  in  the  first  floor,  a  separate 
circuit  has  been  provided  for  them.  The  fifth  receptacle, 
however,  in  second  floor  bedroom,  it  was  not  thought  suffi- 
ciently iinportant  to  warrant  extending  this  special  circuit 
to  second  floor  for  that  purpose. 

Use  Plenty  of  Capacity 

Attention  is  called  to  the  fact  that  the  3-4  inch  feeder 
conduit  in  basement  is  sufficiently  large  to  permit  of  install- 
ing a  pair  of  No.  8  wires  later  on.  should  the  use  of  addi- 
tional current  in  the  building  require  it. 

All  outlets  are  marked  with  the  number  of  lights,  tliese 
being  ample  for  all  normal  conditions.  Figures  are  intend- 
ed to  cover  standard  40  watt  mazda  lamps.  Receptacles  are 
figured  on  a  basis  of  100  watts  each. 

A  saving  might  be  effected  in  placing  together  the  two 
three-way  switches  on  the  first  floor  at  entrance,  rather,  than 
having  one  at  the  door  and  the  other  at  foot  of  stairs.  As 
the  three-way  switch,  however,  is  essentially  a  convenience 
and  a  protection,  it  is  best  to  locate  them  at  the  most  con- 
venient points.     The  receptacles  have  been  located  with   an 

*  Copyright  by  National  Electric  Contractors'  ABSOciation. 


idea  to  their  use  for  vacuum  cleaning  purposes,  other  things 
being  equal.  With  respect  to  the  parlor  receptacle,  the  loca- 
tion of  the  piano  has  been  taken  into  consideration  in  this 
same  connection.  The  pilot  lamp  for  basement  is  usually 
placed  at  a  conspicuous  point  in  kitchen  and  fitted  with  a 
red  globe,  so  that  the  light  will  be  plainly  apparent  whenever 
the  basement  light  is  on. 

The  cord  drops  are  not  included.  It  is  ordinarily  desir- 
able to  omit  from  the  wiring  system  any  articles  which 
might  properly  be  included  with  the  lighting  fixtures.  A 
drop  cord  is  essentially  a  fixture,  and  there  seems  no  logical 
reason,  therefore,  for  including  it  with  the  wiring.  The  four 
wires  for  dining  room  centre  are  required  in  connection  with 
the  electrolier  switch  which  is  of  the  two  circuit  type,  since 
outlets  in  bath  and  rear  bedroom,  second  floor,  are  supplied 
through  the  dining  room  outlet.  It  is  believed  careful  ex- 
amination of  the  sketches  in  connection  with  the  estimate 
will  show  the  reason  for  the  other  items. 

Estimate  on  Printed  Form 

In  preparing  the  estimate,  it  is  always  best  to  follow  a 
printed  form,  such  as  the  Universal  Estimate  Sheet  of  the 
N.  E.  C.  .\.  This  assures  that  all  necessary  articles  will  be 
included,  and  they  may  be  checked  off.  The  first  thing,  there- 
fore, is  to  fill  out  this  blank,  following  a  careful  reading  of 
the  specifications.  Put  down  the  number  of  centre  outlets, 
the  number  of  side  outlets,  the  number  and  kind  of  sur-base 
receptacles,  the  number  and  kind  of  switches,  the  style  of 
work,  together  with  the  total  numlier  of  lights.  If  these 
are  not  indicated  on  the  plans,  use  your  judgment  and  total 
tliem  up,  allowing  not  less  than  80  watts,  preferably  100  watts 
for  each  receptacle.  Lastly,  put  down  the  name  of  the  archi- 
tect. You  may  have  cause  to  remember  him  in  making  other 
estimates  later  on.  The  requirements  and  personality  of  one 
architect  as  compared  with  another,  frequently  represent  the 
difference  between  a  loss  and  a  profit  on  two  different  jobs. 
Your  records  covering  a  period  of  years  on  matters  of  this 
kind  are  instructive  and  valuable.  In  addition  to  the  value 
of  being  able  to  see  at  a  glance  what  the  installing  of  a  num- 
l)er  of  outlets,  receptacles,  switches,  etc.,  cost  on  one  job 
as  compared  with  other  similar  jobs,  it  is  instructive  in  as- 
sisting you  to  eliminate  the  guess  element  in  your  labor,  and 
enable  you  to  arrive  at  a  close  approximate  estimate  on  the 
cost  of  a  given  job,  before  you  have  actually  figured  it.  In 
this  way  you  can  check  your  figures  after  the  completion 
of  the  estimate.  While  it  is  true  that  this  is  a  rough  check, 
when  the  estimates  of  a  period  of  years  are  taken,  they  ap- 
proximate actual  figures  very  closely  and  will  many  times  be 
the  means  of  saving  you  from  a  loss,  due  to  a  mistake  in 
your  estimate  sheet.     As  a  check,  it  is  valuable. 

Having  put  down  all  the  above  itetns,  you  immediately 
have  a  lot  of  information  to  put  on  your  estimate  sheet. 

Always  go  through  the  job  in  the  same  way.  In  other 
words,  have  a  definite  system  and  follow  it.  You  thereby 
avoid  mistakes  and  the  overlooking  of  items.  You  will  find 
your  estimating  simplified  and  that  you  will  be  able  to  do  it 
more  rapidly. 

Let  us  take  first  the  item  of  inspection  fee  which  is 
charged  in  most  localities.  W'e  then  begin  at  the  service, 
taking  first  the  service  conduit,  then  the  service  cap  at  the 
top  end.  the  ell  condulet  at  the  basement  ceiling,  and  finally 
the  main  iron  box  or  cabinet  containing  the  main  switch. 
Following  this,  we   go   to   the   distribution   box,   and   on   the 
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way  take  off  the  condulet  tap  for  meter,  together  with  tlie 
B  condulet  at  the  meter,  and  likewise  the  meter  board  itself. 
The  amount  of  service  conduit  immediately  gives  us  the 
quantity  of  service  wire.  To  this  we  add  for  the  four  or  five 
feet  of  free  ends  at  the  top  required  by  most  lighting  com- 
panies. From  the  meter,  we  extend  the  ji  inch  feeder  con- 
duit to  the  main  distribution  box  in  centre  of  basement.  Hav- 
ing come  to  the  box,  we  put  down  the  fuse  blocks  and  the 
fuse  plugs,  having  ascertained  from  the  number  of  lights  just 
how  many  circuits  will  be  required.  The  amount  of  J^-inch 
conduit  gives  us  the  quantity  of  No.  10  feeder  wire,  allowing 
sufficient  for  connection  at  both  ends  and  for  the  meter  loop. 

This  completes  the  service,  the  meter  loop,  the  sub- 
feeder  and  the  distribution  box  and  we  have  therefore,  come 
down  to  the  branch  wiring  proper.  Again  turning  to  our 
schedule,  we  take  ofif  the  number  and  kind  of  receptacles 
and  switches.  This  in  turn  gives  us  the  number  of  switch 
and  receptacle  bo.xes. 

Arrange  Circuits  Carefully 

Turning  to  our  plans,  we  look  them  over  carefully,  lay- 
ing out  the  circuits,  not  alone  with  respect  to  the  minimum 
quantity  of  material,  but  the  convenience  of  the  system  to 
the  house  owner  as  well.  This  means,  among  other  things, 
that  one  circuit  should  not  be  loaded  to  capacity,  and  an- 
other one  have  only  a  small  number  of  lights.  While  it  may 
be  within  the  Code  Requirements,  the  owner  may  happen 
to  add  some  little  lamp  or  device  to  the  already  crowded  cir- 
cuit, with  the  result  that  the  fuse  will  blow  out.  It  usually 
happens  in  fact,  that  this  is  in  the  rooms  that  are  most  used, 
and  is  therefore,  doubly  annoying.  The  owner  often  cott- 
cludes  when  this  experience  is  repeated,  that  he  has  received 
a  poor  wiring  job.  As  a  matter  of  fact,  he  is  correct.  Other 
things  being  equal,  it  is  also  desirable  that  circuits  be  ar- 
ranged so  that  on  the  rupture  of  a  fuse,  all  of  the  principal 
rooms  or  all  of  a  floor  shall  not  go  out  at  one  time.  Frequent- 
ly this  can  be  arranged  without  any  additional  cost  in  the 
wiring  system. 

If  the  building  is  small,  it  is  a  considerable  assistance 
to  make  a  layout  of  the  circuits,  roughly,  either  on  the  plans, 
or  preferably  on  a  piece  of  scratch  paper. 

Having  laid  out  the  circuits,  we  are  prepared  to  take  off 
the  measurements.  Set  down  on  a  piece  of  scratch  paper, 
a  series  of  columns,  one  marked  for  ^  in.  conduit,  one  for 
^  in.  conduit,  and  one  each  for  all  other  conduit  sizes.  In 
the  present  instance,  we  put  down  two  columns  for  54  i"- 
conduit,  one  marked  f.^ — 3,  and  the  other  ^{J — 4,  so  that 
when  we  take  off  the  wire  quantities,  we  will  know  the  one 
conduit  contains  three  wires  and  the  other  contains  four 
wires.  Also  make  a  column  for  two  conductor  armored 
cable  and  one  for  three  conductor  cable. 

Having  done  this,  measure  the  wire,  conduit,  etc.  After 
adding  these  items  and  multiplying  the  conduits  by  the  num- 
ber of  wires  in  same,  and  getting  the  total  amount  of  wire, 
turn  to  the  number  of  outlets  of  all  descriptions,  and  in  the 
case  of  the  conduit,  add  not  less  than  4  ft.  of  wire  per  out- 
let, this  being  on  a  basis  of  2J/2  conduits  average  per  outlet, 
which  is  a  fair  figure  to  assume.  Similarly  with  respect  to 
the  armored  conductor,  add  2  feet  per  outlet.  In  figuring 
outlets  in  this  connection,  do  not  overlook  junction  boxes 
and  the  circuits  entering  the  distribution  box. 

Returning  to  our  estimate  sheet,  we  are  now  in  a  posi- 
tion to  put  down  the  number  of  outlet  and  junction  boxes, 
the  number  of  blank  iron  covers,  the  quantity  of  J^-inch 
conduit,  the  quantity  of  two  conductor  steel  armored  cable 
and  also  of  three  conductor,  together  with  the  amoimt  of 
two   braid   rubber  covered  wire. 

If  the  wiring  is  that  of  an  old  building,  and  this  is  what 
we  are  assuming,  and  there  are  gas  fixtures  in  the  house,  it 
will  be  necessary  to  figure  dead  ground  clamps  at  each  out- 


let where  there  is  a  gas  pipe.     We  find  there  are  15  in  the 
present  building. 

In  figuring  locknuts  and  bushings,  while  these  can  be 
counted  and  the  exact  quantity  arrived  at,  in  practice  it  is 
usual  to  take  as  a  basis  2;/^  conduits  per  outlet  as  above 
noted.  In  the  case  of  work  involving  large  conduits,  it  is 
best  to  count  the  number. 

To  the  total  quantity  of  steel  armored  conductor  figured 
on  the  above  basis,  we  will  add  10  per  cent.  This  covers 
not  only  waste  material,  but  the  extra  amount  of  material 
used  in  running  through  floor  joist,  and  which  is  greater 
than  could  be  actually  scaled.  Allowance  should  also  be  made 
for  additional  material  required  through  being  obliged  to 
run  around  obstructions  that  jnay  be  encountered.  As  a 
general  rule,  10  per  cent,  will  take  care  of  both  these  items. 

We  have  now  covered  all  the  detailed  items  of  the  esti- 
mate, wliicli  can  be  directly  taken  from  the  plans.  Before 
coming  to  the  labor,  however,  we  note  several  items  which 
we  must  not  overlook.  The  system  must  be  permanently 
and  effectually  grounded.  We  therefore  add  an  item  for 
ground  connections,  and  in  a  building  of  this  character  and 
size  $1.00  under  the  average  conditions  would  cover  the  cost 
of  the  work.  We  will  also  require  pipe  straps,  certain 
screws,  together  with  nails  for  relaying  floor,  etc.  Conse- 
quently, we  add  for  this  item. 

In  this  same  connection,  we  must  add  for  tape  and  solder, 
the  amount  of  which  in  a  given  case  will  depend  entirely  on 
the  size  of  the  job.  Under  this  same  head  would  come  also 
the  question  of  fares  and  cartage,  this  item  being  determined 
entirely  by  local  conditions.  All  of  these  items,  however,  are 
almost  invariably  found  in  greater  or  lesser  degree  on  every 
job  and  it  is  well  to  make  note  of  them. 

The  final  item  on  the  estimate,  and  the  one  which  should 
properly  come  last,  is  the  question  of  labor.  Unquestion- 
ably all  other  items  on  the  job  being  susceptible  to  exact 
estimating,  any  system  which  will  tend  to  bring  the  labor 
under  a  similar  head  is  to  be  highly  desired.  The  labor  item 
(in  a  job  is  doubly  important,  since  it  represents  a  relatively 
large  proportion  of  the  total  cost.  For  this  reason,  some 
unit  cost  method  of  figuring  labor,  or  a  definite  system  of 
estimating   it.   should   invariably   be   followed. 

Keep  Careful  Records 

Perhaps  in  the  end,  the  final  answer  to  this  question  is 
to  be  obtained  in  a  careful  system  of  keeping  records  of  the 
jobs,  and  comparing  each  new  job  with  other  similar  jobs 
taken  from  your  records.  In  this  way,  the  error  in  the 
labor  item  can  be  reduced  to  a  minimum. 

In  the  kind  of  a  job  we  have  before  us,  experience  shows 
for  the  ordinary  type  of  residence  with  flexible  steel  armored 
conductors,  the  total  amount  of  two  and  three  wire  con- 
ductor divided  by  one  hundred  runs  very  close  to  actual  re- 
sults. In  other  words,  five  hundred  feet  of  two  and  three 
wire  conductor  would  represent  five  days  labor  for  a  man 
and  helper.  This  would  include  the  installing  of  the  boxes 
at  the  outlets,  receptacles,  switches,  etc.,  together  with  the 
placing  of  these  switches  and  receptacles.  To  this  should 
be  added  the  labor  of  installing  any  rigid  conduit,  together 
with  the  main  switch  and  distribution  box  and  meter  loop. 
As  a  general  average,  90  to  100  feet  of  K'-inch  and  .J4-incIi 
conduit  is  a  proper  figure  for  a  man  and  helper  per  day. 
This  would  allow  for  the  installing  of  the  main  switch  and 
distribution  boxe|,  the  meter  loop,  and  the  service  conduit 
on  the  outside  of  the  building,  together  with  the  pulling  in 
of  the  wire. 

On  this  particular  job,  therefore,  we  put  down  SJ-S  days 
for  running  the  two  and  three  wire  flexible  conductor,  to 
which  we  add  lyi  days  for  the  J/^-inch  and  H-inch  rigid  con- 
duit involved  in  the  service,  subfeeders  and  meters,  or  a 
total  of  seven  days  for  man  and  helper. 

The  figures  given  for  costs  of  materials  are  taken  from 
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tlic  N.  E.  C.  A.  Universal  Data  and  Sales  Book,  and  while 
they  may  vary,  of  course,  in  individual  cases,  they  are  fairly 
typical  for  the  purpose  of  this  article.  On  this  basis,  there- 
fore, we  arrive  at  our  total  cost  of  $120.25.  If  we  assume 
we  want  to  make  a  net  prolit  of  10  per  cent,  on  all  our  work, 
and  our  overhead  expense  is  IT  per  cent.,  we  lind  -jn  turning 
to  the  table  for  figuring  net  profits,  that  if  we  add  40  per 
cent,  the  job  would  net  us  11  3-5  per  cent,  profit.  On  this 
basis,  therefore,  we  arrive  at  a  figure  of  $168.35  and  submit 
our  bid   for  $108.00. 

Desiring  to  check  this  figure  to  be  sure  we  have  not 
made  any  serious  mistakes,  we  turn  to  our  detailed  schedule 
of  outlets,  etc.,  and  find  we  have  12  centre,  12  side  and  5 
surbase  outlets.  Also  14  switches.  We  note  in  the  switches, 
8  are  single  pole  and  the  remaining  6  are  either  three  way 
or  electrolier.  Allow  V/i  for  each  three  way  and  electrolier 
switch  since  these  represent  quite  a  little  additional  cost. 
Our  14  switches  on  this  basis,  therefore,  become  17,  which 
added  to  the  outlets  and  receptacles  give  us  a  total  of  40 
outlets  figured  on  this  basis.  Dividing  the  total  cost  of  the 
job,  $108.00,  by  this,  we  find  the  price  for  the  job  figures 
aiipro.ximately  $3.65  per  outlet,  which  is  a  fairly  typical 
figure  for  work  of  this  character.  Had  this  figure  come  out 
$4.50  or  $2.23.  or  some  similar  figure,  our  attention  would 
immediately  be  drawn  to  the  possibility  of  a  mistake  in  the 
estimate.  In  this  way  the  check  figure  being  quickly  ap- 
plied, is  valuable. 

In  conclusion,  would  say  given  a  hundred  different  men 
to  figure  a  job,  while  the  results  would  undoubtedly  be  very 
close,  there  would  possibly  be  almost  as  many  different 
methods  employed  in  reaching  that  result,  as  there  are  men 
figuring  it.  This  present  method  is  suggested  as  being  rea- 
sonable, safe,  and  it  is  believed  accurate.  It  also  has  the 
advantage  of  indicating  a  definite  system  which  after  all  is 
the  final  thing  to  be  desired  in  any  method  of  estimating. 


Moved  to  New  Headquarters 

The  Stuart-Hovvlanil  Company  recently  moved  into  their 
new  headquarters  at  the  corner  of  Congress  and  I'urchasc 
Streets,  Boston.  The  growth  of  the  business  of  the  company 
as  a  distributor  of  electrical  supplies  from  its  beginning  four- 
teen years  ago  has  been  quite  phenomenal  and  its  recent  move 
indicates  further  expansion  notwithstanding  the  general  busi- 
ness depression.  This  new  building,  six  storeys  and  basement 
— with  both  freight  and  passenger  elevators — gives  ample 
space  for  the  present  and  at  least  for  some  time  in  the  future 
and  is  admirably  adapted  for  quick  and  eflicient  handling  of 
goods  which  should  tend  to  make  shipments  even  more 
prompt  than  in  the  past. 


Construction  of  Electrical  Machinery  in  Japan 

L'p  to  the  present,  nujsl  of  the  dynamos  and  otlier  elce- 
trical  machinery  in  Japan  have  been  supplied  by  American, 
Knglish,  and  German  firms.  The  Tone  Electric  Compan> , 
however,  is  said  to  have  ordered  tlie  construction  of  three 
dynamos,  of  6,000  kilowatts  each,  in  Japan.  These  machines 
are  to  be  made  by  the  Hitachi  Works,  and  iron  pipes  for 
the  same  power  installation  are  to  be  made  l)y  the  Sliibaur.i 
Works. — Daily  Consular  &  Trade   Reports. 


Personal 
.Mr.  H.  C.  Barber  has  recently  joined  tlie  sales  force  of 
the  Standard  Underground  Cable  Company  oi  Canada,  Ham- 
ilton, Ont.  Mr.  Barber  is  a  graduate  of  the  Faculty  of  .\p- 
plied  Science  and  Engineering  of  the  University  of  Toronto 
and  since  graduation  has  occupied  important  positions  on 
the  engineering  and  executive  staffs  of  the  Toronto  Hydro- 
electric system,  and  the  Hamilton  I  Ijdro-electric  Depart- 
ment; also  on  the  sales  force  of  the  I'ackard  Electric  Com- 


pany of  St.  Catharines.  Onl.  His  education  and  experience 
fit  him  thoroughly  for  his  duties  as  salesman  for  the  Stand- 
ard, which  company  manufactures  a  complete  line  of  electric 
wires  and  cables,  cable  terminals,  junction  boxes  and  other 
cable  accessories.  Mr.  Barber  is  also  well  fitted  to  serve 
his  customers  by  advising  them  in  regard  to  their  installa- 
tion problems. 


Trade  Publications 

Single  phase  motors — Folder  issued  by  the  Century  Elec- 
tric Company.  St.  Louis,  Mo.,  describing  and  illustrating 
Century   single   phase   motors. 

Steel  City  Electric  Company— Bulletins  No.  25,  26,  27  and 
28,  dealing  respectively  with  "Superior  fish  wire,"  "Star  fix- 
ture stems  and  beam  straps,"  "Steel  City  outlet  boxes  for 
concrete  work,"  and  "Conduit  bushing  adaptors  and  hickey 
fi.xture  hangers." 

Eureka  Vacuum  Cleaner — Folder  issued  l>y  the  Onward 
Manufacturing  Company,  Berlin,  illustrating  recent  improve- 
ments in   the  well-known   Eureka  cleaner. 

Small  Motors — Folder  No.  21,  issued  by  the  Westing- 
house  Electric  and  Manufacturing  Company,  of  East  Pitts- 
burgh, Pa.,  describing  the  advantages  of  Westinghouse  small 
motors.  Other  folders  issued  by  this  company  are  entitled, 
"For  better  protection";  "Motor  dri.ven  bakers'  and  confec- 
tioners' machinery";  "Type  MP  lightning  arresters";  "D.C. 
motors  for  driving  job  printing  presses";  "Westinghouse  low 
pressure  turbines";  "Large  slip-ring  induction  motors,  type 
CI";  D.C.  motors,  effective  for  group  drive  of  sewing  mach- 
ines"; "No.  328  coniniutating  pole  railway  motor";  folder 
describing  the  type  0.\  single  phase  Westinghouse  watt- 
hour  meter. 

Ornamental  Standards  and  Brackets — New  bulletin  E 
of  the  Electric  Railway  Equipment  Company,  Cincinnati.  O., 
describing  and  illustrating  single  light  lamp  standards  and 
brackets  to  be  used  for  supporting  type  C  high  efficiency 
lamp. 

Testing  Volt-ammeters — Bulletin  Sheet  No.  86,  issued 
by  the  Roller-Smith  Company.  203  Broadway,  New  York, 
illustrating  and  describing  their  signal  system  testing  volt- 
ammeters. 

The  Curtis  Portable  Lamp — .\  very  handsome  catalogue 
issued  by  the  National  X-Ray  Reflector  Company,  Chicago, 
illustrating  a  number  of  types  of  this  company's  indirect 
lamp  and  portraying  a  number  of  rooms  equipped  with  these 
units. 

Car  Equipment — \'olume  9,  No.  3.  of  the  OB.  Bulletin 
published  by  the  Ohio  Brass  Company,  Mansfield,  O.  The 
bulletin  describes  many  products  of  this  company,  and  also 
contains  brief  descriptions  of  installations  where  OB.  ma- 
terial  has  been   chiefly   used. 

D.C.  Generators — Bulletin  No.  111.  second  edition,  is- 
sued by  tlie  Kobbins  and  Myers  Company.  Springfield.  O., 
describing  their  type  S  steel  frame  direct  current  generators. 

Reco  Motors — Bulletin  No.  201,  describing  a  new  line 
recently  added  by  the  Reynolds  Electric  Company.  Chicago. 

Cranes  and  Hoists — Booklet  issued  by  the  Northern 
Crane  WUrks.  Liiiiiled.  Walkerville,  Out.,  illustrated,  show- 
ing a  number  of  the  company's  equipments  and  a  few  Can- 
adian   installations. 

Aluminum  Conductors — Booklet  issued  by  'he  Xortlurn 
Aliiniiiiuni  t'ompany  nf  Canada,  entitled  ".Muminum  for  elec- 
tric ccinduclcirs."  This  booklet  is  in  effect  a  treatise  on  the 
use  of  aluminum  for  power  and  transmission  lines,  railway 
feeders,  electric  light  wire,  and  busbars.  .'\  number  of  valu- 
able tables  are  included,  setting  forth  the  properties  of  al- 
uminum wire.  .\  seclii>n  of  the  booklet  is  devoted  to  "steel 
core  ahiiniuum  cable."  and  another  section  to  "splicing  of 
aluminum  cables." 
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What  is  New  in  Electrical  Equipment 


Northern  Electric  Hughes  Electric  Ranges 

The  use  of  electricity  for  cooking  has  increased  very  rap- 
idly during  the  past  two  or  three  years.  The  Central  Stations 
have  realized  the  value  of  such  appliances  to  build  up  a  steady 
load,  and  one  which  has  its  peak  during  what  are  usually  the 
valley  hours.  The  Northern  Electric  Hughes  Ranges  include 
a  most  complete  line  of  electric  cooking  appliances,  covering 
[he  large  hotel  ranges  to  the  very  small  two  and  three  burner 
ranges  for  the  small  house  or  apartment.  Particular  atten- 
tion is  called  to  the  latest  Northern  Electric  Hughes  Range 
No.  17  which  has  been  brought  out  to  meet  the  deinand  for  a 
small,  cheap,  but  high  quality  electric  range,  having  an  oven 
capacity  of  three  loaves  of  bread,  or  a  10-lb.  roast,  and,  with 
the  oven  removed,  has  two  open  range  burners.  This  range 
was  illustrated  on  page  46  of  our  January  1  issue. 

When  cooking  is  done  by  electricitj',  it  is  clean,  odor- 
less, and  absolutely  safe,  and  it  has  been  proved  by  test,  that 
owing  to  the  absence  of  odors  such  as  are  had  from  gas  or 
coal  stoves,  the  flavor  of  the  food  is  very  much  bettered. 


Practical  Wire  Connector 

We  illustrate  herewith  a  new  wire  connector,  which  has 
been  found  so  uniformly  effective  by  the  Canadian  contrac- 
tor, that  it  has  been  given  the  forceful  nick-name  the  "Red 
Devil."  This  connector  will  hold  the  wire  as  firmly  as  a  vice, 
leaving  the  right  hand  free  to  make  the  twists.  The  tool  is 
made  to  receive  two  round  wires  and  hold  them,  either  steel, 
iron  or  copper,  sizes  8.  10,  12  or  14.  For  use  with  larger 
wires  or  sleaves,  special  openings  are  provided  to  accom- 
modate either  iron  or  copper  wire.  This  connector  is  also 
made  for  Mclntyre  waterproof  joints,  Holtzer-Cabot  seamless 


New  connector  by  Smith  &  Hemenway. 

joints,  or  American  Fuse  Company's  joints.  These  are  com- 
monly known  as  Mclntyre  sleaves,  in  which  the  wires  are 
drawn  together,  while  the  sleave  is  slipped  over  the  con- 
nector, thus  holding  it  firmly  during  the  twisting  and  exclud- 
ing the  water  that  would  otherwise  either  rust  or  corrode 
the  wires. 

This  tool  is  spring  tempered  from  end  to  end,  has  a 
milled  and  counterboard  joint,  is  hardened  and  tempered 
like  an  auto  bearing,  and  cannot  get  out  of  line.  Like  all 
Red  Devil  tools,  it  is  built  for  a  purpose.  38  different  styles 
of  this  make  of  connector  can  answer  every  possible  require- 
ment of  the  line  The  Red  Devil  is  manufactured  by  Smith 
and  Hemenway  Company,  106  Chambers  Street,   New  York. 


A  New  Portable  Electric  Drill 

The  drill  illustrated  herewith  is  suitable  for  all  drilling 
services  where  a  revolving  tool  can  be  used.  The  design  is 
such  as  to  make  it  convenient  for  drilling  in  corners,  or  up 
close  to  obstructions.  The  drill  is  so  shaped  and  balanced 
with  relation  to  the  grips  that  it  is  easy  to  handle.  The  con- 
trol is  unique  and  effective,  being  similar  to  that  of  an  auto- 
matic pistol.  One  finger  does  the  work  and  consequently  the 
grip  on  the  outfit  and  the  aim  is  not  obstructed  in  operating 


the  control.  This  prevents  breakage  of  drills  and  enables  the 
operator  to  drill  more  accurately  than  he  can  with  a  tool 
where  it  is  necessary  to  release  his  grip  to  turn  the  switch, 
or  press  a  button  to  control  the  drill.  The  housings  of  the 
drill  are  cast  from  a  special  high  duty  aluminium  alloy  having 
a  high  tensile  strength  and  resistance  to  distortion,  making 
the  outfit  light  in  weight  and  easy  to  handle.  The  gears  are 
of  nickel  steel,  heat  treated  to  give  them  long  life,  and  are 
cut  from  the  solid.  The  chuck  spindle  is  hardened  and 
ground.  It  runs  in  a  special  high  speed  bronze  bushing  and 
the  end  thrust  is  taken  care  of  by  a  ball  thrust  bearing. 
Separate  means  for  both  oil  and  grease  lubrication  are  pro- 


Portable  electric  drill,  Robbins  &  Myers. 

vided,  and  all  gears  are  constantly  bathed  in  non-fluid  grease 
in  a  grease  tight  compartment.  The  motor  is  universal  and 
operates  on  both  direct  and  alternating  current.  It  is  manu- 
factured by  The  Robbins  &  Myers  Company,  Springfield, 
Ohio.  It  is  liberally  proportioned  and  will  carry  heavy  over- 
loads. A  forced  draft  ventilating  system  insures  cool  opera- 
tion under  overloads.  The  commutator  and  brushes  are  read- 
ily accessible.  The  bearings  and  brushes  are  carried  on  a 
separate  inner  spider  which  is  protected  from  the  external 
strains  which  tend  to  cause  binding  in  the  bearings.  This 
construction  permits  inspection  of  the  commutator  and  brush- 
es while  drill  is  running.  The  outfit  is  made  in  two  sizes 
for  operation  on  110  and  220  volts.  It  is  manufactured  by 
The  Black  &  Decker  Manufacturing  Company,  Baltimore, 
Md. 


Keeps  Your  Engine  from  Freezing  Up 

Tlie  illustration  herewith  represents  a  new  piece  of  equip- 
ment just  placed  on  the  market  by  Templeton  &  Company, 
of  19  Jarvis  Street,  Toronto.  This  is  a  little  electric  heater, 
specially  designed  for  keeping  the  temperature  of  the  engine 
of  an  automobile  above  the  freezing  point  of  the  liquid  con- 
tained.    The  company   advise  that   this   new  article   is   being 


Prevents  freezing— Uses  only  100  watts. 

well  received  and  that  at  the  low  price  charged  a  consider- 
able demand  has  already  developed.  This  unit  occupies 
practically  no  space  in  the  hood  of  the  engine,  being  only 
about  an  inch  and  a  half  in  diameter.  The  standard  length 
is  15  inches,  though  other  lengths  may  be  obtained  if  de- 
sired. A.  larger  unit  consuming  200  watts  is  also  being 
manufactured. 


Trade  Inquiry 

Name  and  address  of  inquirer  may  be  obtained  frui:i  the 
Electrical  News. 

1295.  Electric  shades,  etc. — A  Newfoundland  commissioi; 
agent  desires  to  represent  a  Toronto  manufacturer. 
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Large  Drum  Controller 

The  controller  illustrated  is  said  to  be  the  largest  drum 
controller  that  has  ever  been  built.  It  was  furnished  by  the 
Industrial  Controller  Company,  formerly  tlie  Independent 
Electric  Manufacturing  Company,  of  Milwaukee,  for  use  in 
connection  with  an  electric  steel  melting  plant.  This  drum 
controller  is  8   ft.   G   in.   long  by  .3   ft.   high,   and   weighs   ap- 


Largest  controller  to  date. 

proximately  5,000  lbs.  It  is  impossible  for  a  man  to  turn 
the  cylinder  of  this  drum  by  means  of  a  standard  drum  handle, 
and  a  special  ratchet  arrangement  was  built  for  operating 
the  cylinder.  The  fingers  of  this  drum  are  of  cast  copper, 
having  removable  tips  and  each  of  the  28  fingers  weighs 
sixteen  pounds. 


Electric  Stopper  Spinning   Machine 

The  demand  for  bottles  of  the  non-refillable  type  has  led 
to  the  development  of  the  machine  illustrated  herewith,  which 
is  used  for  spinning  siinplex  protective  stoppers  into  the  neck 
of  bottles.  These  stoppers  consist  of  a  copper  cage  which 
is  heavily  silver-plated  and  which  carries  a  plated  ball  about 
3/i-\n.  in  diameter.     The  bottle  is  placed  on  the  stand  which 


Spins  the  stopper  on  the  bottle. 

is  raised  to  meet  the  spindle  which  spins  the  stopper  into  the 
grooves  in  the  neck  of  the  bottle.  When  spun  in  place  it  is 
impossible  to  remove  this  stopper  without  destroying  the 
bottle  and  the  bottle  becomes  practically  non-rclillablc.  Ex- 
periments under  the  most   favorable  conditions  in   a  laljora- 


tory,  demon.slratcd  tliat  over  nnc-lialt  hour  was  required  to 
fill  one  of  these  protected  bottles  by  the  vacuum  process. 
The  machines  are  driven  by  !4  and  1-0  horse-power,  direct 
and  alternating  current  motors  manufactured  by  The  Rob- 
bins  &  Myers  Company,  Springfield,  Ohio,  and  the  spinning 
machine  and  stoppers  are  manufactured  by  the  .Simplex  Pro- 
tective Stopper  Company,  Baltimore,  Md. 


Bag-on-Handle  Sturtevant  Cleaner 

A  new  Sturtevant  vacuum  cleaner  of  the  Bag-on-the- 
Handle  type  has  been  developed  and  is  to  be  placed  on  the 
market  at  once.  This  cleaner  is  the  last  of  a  series  of  17 
which  the  Sturtevant  company  have  already  built.  Besides 
the  Bag-on-the-Handle  cleaner,  they  have  six  other  sizes 
of  portable  machines  and  nine  sizes  of  stationary  cleaners. 
This  cleaner  is  shown  herewith  and  it  will  be  noticed  that 
it  is  easily  handled.  The  wheels  enable  the  operator  to 
shove  it  around  with  scarcely  an  efifort.  There  is  a  special 
thread  lifter  which  is  attached  to  the  outlet  of  the  tool  used 
for  cleaning  carpets  and  floors.  This  enables  the  machine  to 
pick  up  lijit  or  thread  in  any  quantity,  even  from  carpets 
which  are  very  hard  to  clean.  It  permits  perfect  cleaning 
to  be  done  under  all  circumstances.  There  is  also  a  special 
starting  switch  which  will  be  seen  near  the  top  of  the  frame 


The  last  of  seventeen. 

just  below  the  handle.  The  B.  F.  Sturtevant  Company  of 
Canada,  Limited,  are  manufacturing  all  sizes  of  these  clean- 
ers at  their  works  in  Gait,  Ontario,  and  are  appointing 
dealers  and  agents  in  all  of  the  cities. 


Electrical  Manufacturer  Exhibits  at  Automobile  Shows 
The  Cutler-Hammer  Manufacturing  Conipany,  Milwau- 
kee, had  an  interesting  exhibit  at  the  Xew  York  Automobile 
Show  which  opened  January  2nd.  The  principal  devic;^ 
shown  was  t^ie  electric  gear  shift  for  gasoline  automobiles 
which  was  mounted  on  a  Winton  transmission.  The  opera- 
tion of  this  device,  which  eliminates  the  hand  shifting  of 
gears,  is  controlled  l>y  push  buttons  mounted  in  the  centre 
of  the  steering  wheel.  The  Winton  Six  is  one  of  the  1015  cars 
to  be  furnished  witli  electric  gear  shift.  C-H  single  butloti 
push-and-pull  automobile  lighting  switches  are  shown  in 
various  combinations  for  the  control  and  dimming  of  automo- 
bile lights,  Cutlcr-IIammer  Fyroplax  fireproof  insulating 
material  is  also  shown  and  samples  of  such  parts  as  radia- 
tor caps,  switch  sul)-liascs.  fuse  boxes,  motor  terminal  blocks, 
etc.,  arc  mounted  on  a  display  board,  .\  similar  exliiliit  will 
l)e  made  at  the  coming  Chicago  autonmliile  show. 


The  Water  Power  Branch  of  the  Dipartnunt  of  the  In 
terior  has  issued  a  report  of  the  hydrographic  survey  of  the 
railway  licit  of  British  Columbia,     This  report  is  designated 
Water  Resources  Paper  Xo,  1  of  the  Dominion  Water  Power 
Branch. 


The    Radiant    Sign    Company,    l.imited.    has    been    incor- 
porated with  licad  olVice  in  Toronto  and  capital  $50,000, 
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Service  Transformers 
A  new  line  of  service  transformers  has  just  been  put  on 
the  market  by  the  Moloney  Electric  Company  of  Canada. 
The  accompanying  cut  illustrates  the  smaller  sizes  up  to  15 
kw.  Special  attention  has  been  paid  to  ensure  a  pleasing  ap- 
pearance and  convenience  and,  at  the  same  time,  the  effi- 
ciency and  long  life  that  has  always  been  a  characteristic  of 
this  line  of  transformers.     Among  other  features  the  primary 


New  Socket  and  Receptacle 

A  new  socket  and  receptacle  for  Mogul  Base  Lamps  are 
shown  in  the  accompanying  illustrations.  The  socket  with 
yoke  is  of  the  same  overall  length  as  the  brass  shell  Mogul 
sockets  already  on  the  market  and  can  be  used  with  fixtures 
already  designed  for  these  brass  shell  sockets.  The  recep- 
tacle shown  here  is  adapted  for  exposed  wiring  and  is  so  de- 
signed that   the   porcelain  lugs  projecting  below  the  bottom 


Moloney  Service  Transformer. 

and  secondary  bushings  are  worthy  of  notice.  The  secondary 
leads  are  brought  out  of  the  case  through  a  single  heavy 
porcelain  block.  The  primary  bushings  are  very  heavy,  the 
part  projecting  from  the  case  being  spherical  in  shape. 
These  bushings  are  leaded  into  the  pockets  and  set  at  an 
angle  so  as  to  throw  the  leads  away  from  the  sides  of  the 
case.  The  absence  of  sharp  corners  or  edges  and  the  heavy 
sections  give  the  maximum  of  permanent  insulation  eftlciency 
and  freedom  from  danger  of  fracture  in  shipment  and  instal- 
lation. 


Socket  and  Receptacle  for  Mogul  base  lamps. 

surface  of  the  receptacle  allow  an  air  space  between  the  re- 
ceptacle and  the  surface  to  which  it  is  attached.  Both  of 
these  devices  are  particularly  adapted  for  use  with  tlie  new 
Type  "C"  high-efficiency  lamps,  and  arc  manufactured  by 
The  Arrow  Electric  Company. 


Northern  Electric  Conlon  Washing  Machines 
A  strong  and  popular  demand  for  an  electric  washing 
machine  of  simple  yet  strong  construction  combined  with 
length  of  service  and  ease  of  operation  has  been  adequately 
met  by  the  Northern  Electric  Conlon  Washing  Machine. 
This  machine  is  of  very  simple  yet  strong  design,  and  can  be 
operated  by  any  person  without  the  possfbility  of  trouble 
developing,  or  the  necessity  of  repair  bills.  The  machine  is 
furnished  with  either  a  galvanized  or  copper  finish.  All  work- 
ing parts  are  enclosed,  eliminating  danger  of  accidents,  and 
the  operation  of  the  machine  is  the  well-known  cylinder  oper- 
ation such  as  is  used  in  all  the  large  laundries.  The  washer 
is  directly  driven  from  the  motor,  eliminating  any  waste  of 
power,  and  a  large  family  washing  can  be  done  at  a  surpris- 
ingly low  cost.  Particular  attention  has  been  given  to  the 
size  of  the  machines,  and  they  are  so  designed  as  to  be  very 
easily  moved  and  to  take  up  as  little  floor  space  as  possible — 
a  most  important  consideration  with  residents  of  ai)artmeut 
houses  where  space  is  limited. 


New  Reflector  Idea 

Announcements  are  being  sent  out  by  the  Delta  Electric 
Company,  Marion,  Indiana,  manufacturers  of  electrical  spe- 
cialties, describing  a  powerful,  new  reflector  now  being  used 
on  the  Delta  Electric  Hand  Lamp,  The  Model  Department 
of  this  company  claim  to  have  encountered  an  unusually  ef- 


Sole  Distributors  for  Canada 

The  Chas.  B.  Ellis  Company,  301  Power  Building,  Mont- 
real, have  been  appointed  sole  distributors  for  Canada  of 
the  "Bright  Eye"  Electric  Lantern  Attachment  manufac- 
tured by  the  Burchwell  Manufacturing  Company,  St.  Louis, 
Mo.,  and  illustrated  in  the  January  1  issue  of  the  Electrical 
News.  The  "Bright  Eye"  slips  on  over  the  top  of  an  ordin- 
ary No.  6  dry  cell  and  is  held  in  place  by  the  battery  thumb- 
screw. It  is  made  of  solid  brass,  brushed,  finished,  and 
weighs  but  five  ounces.  The  manufacturers  state  that  it  will 
give  a  light  for  34  hours  when  completely  submerged  in  water. 


Delta  lamp  and  reflector. 

lective  combination  existing  between  the  curve  of  the  reflec- 
tor and  certain  construction  details  in  the  lamp.  By  working 
the  two  together,  they  succeeded  in  creating  an  intensified 
))ower  of  projecting  light.  With  the  lamp  stationed  200  ft. 
away,  a  newspaper  was  found  easily  readable.  At  a  distance 
of  400  ft.,  it  is  claimed,  the  bright  glare  of  the  light  appeared 
as  intense  as  from  a  powerful  automobile  headlight.  The 
Delta  lamp  operates  on  a  single  dry  cell  as  illustrated. 


The  Electrical  News  is  read  by  all  Canadians  who 
buy    or    apply  electrical    equipment    in    quantity. 


44 


THE     ELECTRICAL     NEWS 


January   l-l,   I'.llj 


Another  Condor  Product 

It  is  announced  that  the  name  of  the  C.  H.  Rasters  Com- 
pany has  heen  changed  to  The  Basters.  Jackson  Company, 
though  the  personnel  of  the  company  remains  the  same,  Mr. 
Jackson  having  been  previously  a  silent  partner  only  in  name. 
The  address  of  the  firm  of  course  remains  the  same.  22 
College  Street,  Toronto. 

\\'ith  the  new  name  conies  also  a  new  Condor  product. — 
the  Condor  reflector  lamp,  illustrated  herewith.  This  is  an 
efficient  tungsten  lamp  with  a  separate  reflector  of  highly 
polished   porcelain    which    fits   closely   over   the   base   of   the 


Condor  lamp  with  separate  reflector. 

lamp,  as  shown  in  the  illustration,  and  so  directs  all  the  light 
away  from  the  base.  The  shape  of  the  filament,  which  is 
almost  a  circle,  adds  further  to  the  efficiency  of  this  new  unit. 
The  Basters  Jackson  Company  are  now  ready  with  their 
new  Condor  nitrogen  lamp  which  has  been  under  way  for 
some  time  and  has  been  given  the  most  severe  tests  during 
the  past  few  months  preparatory  to  placing  it  on  the  mar- 
ket with  a  liberal  guarantee  behind  it.  This  lamp,  it  is  con- 
fidently exi)ected.  will  maintain  tlie  same  high  standard  which 
the  other  Condor  lamps  have  established  in  Canada. 


Opened  Up  New  Office 

The  Trumbull  Electric  Manufacturing  Companj',  manu- 
facturers of  supplies.  Plainville,  Conn.,  announce  that  they 
have  opened  up  their  new  San  Francisco  office  at  595  Mis- 
sion Street,  San  Francisco.  Mr.  W.  P.  Nascr,  for  some  years 
western  representative  of  this  company,  and  who  is  thor- 
oughly familiar  with  the  needs  and  the  spirit  of  the  west, 
will  be  in  charge.  A  large  line  of  Trumbull  T  material  will 
be  carried  in  stock,  and  all  ordinary  requirements  for  the 
trade  on  the  Coast  can  be  nicely  taken  care  of. 


Also  Making  Ornamental  Poles 
During  the  past  year  the  \Vm.  Hamilton  Company,  Lim- 
ited, of  Peterborough,  manufacturers  of  hydraulic  turbine 
machinery,  have  added  to  their  activities  the  manufacture  of 
ornamental  street  lighting  poles.  The  company  have  taken 
up  this  line  actively  and  have  prepared  a  number  of  designs 
for  the  different  forms  of  street  lighting  and  sold  installa- 
tions to  numerous  cities. 


"Made  in  Canada"  Utilities 

The  two  illustrations  herewith  are  typical  of  the  pro- 
ducts being  turned  out  by  the  Renfrew  Electric  Manufac- 
turing Company,  Limited,  of  Renfrew,  Canada,  and  are 
worthy  of  the  "Made  in  Canada"  standard  that  our  manu- 
facturers are  attempting  so  successfully  to  uphold.  Fig.  1 
represents  the  "Canadian  Beauty"  electric  luminous  radiator 
with  foot  warmer  attachment.  This  has  a  distinct  advantage 
over  other  makes,  inasmuch  as  the  foot  warmer  is  heated 
by  a  separate  unit,  which  adds  just  that  much  to  the  utility 
of  the  radiator.  With  the  gradual  reduction  in  the  prices 
of  electric  current  supply,  equipment  of  this  nature  will  be 
very  generally  used,  in  spring  and  fall,  at  least,  and  our 
dealers,  we  believe,  will  be  well  advised  in  stocking  them 
and     pushing     their     sale.     Fig.   2   represents   the   Canadian 


Fig.  1. 


Fig.  2. 


Beauty  radiator  or  air  warmer.  It  is  a  neat,  graceful  design, 
beautifully  finished  in  polished  nickel  and  burnished  brass 
throughout  and  makes  a  real  ornament  in  any  room.  This 
unit  is  supplied  with  a  three  heat  attachment,  which  enables 
the  user  to  regulate  the  heat  for  moderate  or  cold  weather. 
The  smaller  size  unit  consumes  300,  600  or  1.200  watts  and 
a  larger  size,  500,  1,000  or  2,000  watts. 

The  electrical  contractor  will  do  well  to  keep  it  in  mind 
that  equipment  such  as  that  illustrated  in  Figs.  1  and  2  are 
daily  becoming  more  general  and  that  no  house  should  be 
wired  without  base  outlets  being  supplied,  which  will  admit 
of  the  ready  use  of  appliances  of  this  nature  in  every  room. 


Klaxon  Automobile  Horns 
The  Northern  Electric  Company,  Limited,  has  been  ap- 
pointed distributor  for  the  w'ell-known  Klaxon  automobile 
and  motor  boat  warning  signals,  and  are  carrying  a  complete 
and  representative  stock  of  these  instruments  at  all  of  their 
branch  houses.  A  very  attractive  proposition  for  dealers 
handling  this  line  can  be  had  on  application  to  the  nearest 
))ranch  office  of  the  Northern  Electric  Company.  With  the 
large  reduction  in  the  price  of  these  horns  for  1S15,  there  is 
good  opportunity  for  working  up  a  large  business  in  these 
well-known  signalling  devices. 


Will  Handle  Push  Switches 

The  Trunil)ull  I'.leclric  Manufacturing  Company.  Plain- 
ville, Conn.,  have  taken  on  two  new  lines  recently — armored 
cable  and  push  switches — the  latter  of  which  will  be  ready 
to  market  early  in  the  year.  This  company  advise  that  they 
are  finding  Canadian  business  very  prosperous  and  the  pros- 
pects of  the  coming  year  arc  excellent. 


Armours  Limited,  in  Larger  Quarters 
.\rnu)urs.  Limited,  electrical  jobbers,  have  moved  their 
oltices  from  Fairmount  .Vvenue  to  the  Board  of  Trade  Build- 
ing, Montreal.  The  company  arc  agents  for  the  Tallman 
Brass  &  Metal  Company.  Haniillnn,  '  'ni  .  aiicl  the  C  S.  Gas 
Fixture  Company,   New  York. 
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Struck  up  type.     30-200  Amp. 


Front  connexion  plain  finish  only. 


Double  Pole  No  Fuies. 


N.E.C.  Fusible,  High  Jaw«.  Fu«ed  Bottom.  N.E.C.  Fusible,  High  Jawa,  FuBed  Top. 


600  Volts 


SCO  V.,A.C. 


Our  type  "C"  line  is  the  standard 
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The  best  selling  punch  clip  switch 
on  the  market. 


Type  "A"  Fusible  Odo  End  Only. 


A.  C.  Motor  Starting  Switches 


^f^yk 

r^a^    _=■_  =g  _  jH-i  ^ 

Type  '*C"  Showing  Straps  on  Back. 


See  catalogue  No.  10  for  the  most 
complete  Ime  of  knife  switches  on 
the  market. 


If  you  don't  know  these  motor  start- 
ing switching  get  acquainted  NOW. 


The  Trumbull  Electric  Mfg.  Co. 


PLAINVILLE,  CONN. 


NEW  YORK 

114-118  Liberty  St. 


CHICAGO  BOSTON 

IS  S.  Desplaines  St.  76-78  Pearl  St. 


PHILADELPHIA 

138  N.  10th  St. 


SAN  FRANCISCO 

84-88  Second  St. 
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Current  News  and  Notes 


Bothwell,  Ont. 

A  by-law  was  carried  on  January  4th  authorizing  the 
council  to  enter  into  a  contract  witli  tlie  Hydro-electric 
Power  Commission  of  Ontario  for  a  supply  of  electric 
power. 

Brockville,  Ont. 

It  is  anticipated  that  a  by-law  will  be  submitted  by  the 
Council  asking  authority  to  make  temporary  arrangements 
to  obtain  $73,000  in  connection  with  municipal  electrical  and 
other  local  improvements. 

It  is  probable  that  the  electric  distributing  system  will 
be  extended  west  of  this  town  to  the  summer  resort  area 
and  a  number  of  the  larger  farms,  including  Mr.  A.  C. 
Hardy's   "Avondale." 

Chatsworth,  Ont. 

A  by-law  was  carried  January  4th.  authorizing  the  coun- 
cil to  enter  into  an  agreement  with  the  Hydro-electric  Power 
Commission  of  Ontario  for  a  supply  of  power. 

Delaware,  Ont. 

A  by-law  was  carried  on  January  4th  authorizing  the 
council  to  enter  into  a  contract  with  the  Hydro-electric 
Power  Commission  of  Ontario  for  a  supply  of  electric  power. 

Dundalk,  Ont. 

A  by-law  was  carried  on  January  4th  authorizing  an 
expenditure  of  $.5,000  on  a  distributing  system,  the  power  to 
be  supplied  by  the  Hydro-electric  Power  Commission  of 
Ontario. 

Durham,  Ont. 

A  Hydro-electric  by-law  was  carried  on  January  4th 
by  a  good  majority. 

Embro,  Ont. 

Hydro-electric  power  supplied  from  Niagara  was  turned 
on   in   F.mbro,  on  Tuesday,   December  29th. 

Hamilton,  Ont. 

The  Hydro-electric  Commission  of  Hamilton  announce 
that  the  year  just  completed  closes  with  10,110  customers 
divided  as  follows:— residence,  8,404;  commercial,  1,375; 
power,  337.  The  total  connected  load,  exclusive  of  the  water- 
works pumping  motor  load,   is  approximately    10,000  h.p. 

Following  the  conference  between  the  local  Hydro  Com- 
mission of  Hamilton  and  the  Hydro-electric  Power  Commis- 
sion of  Ontario,  a  further  reduction  of  rates  by  the  giving  of 
an  extra  10  per  cent,  discount  will  be  made  in  Hamilton 
over  those  rates  published  in  tlu-  January  1st  issue  of  llie 
F.lectrical  News.  It  is  understood  that  Hamilton  has  de- 
cided to  adopt  a  minimum  charge  of  .50  cents  as  part  com- 
pensation for  the  investment  in  wire  and  nictcr,  in  case  no 
current  is  consumed  during  any  month. 

Hawkesbury,  Ont. 

The  Canadian  Industrial  Bond  Corporation.  Limited,  are 
making  issue  of  $125,000  of  the  Hawkesl)ury  Klcctric  Light 
and  Power  Company  6  per  cent,  mortgage  sinking  fund  gold 
bonds.  The  Hawkesbury  Electric  Light  and  Power  Com- 
pany was  formed  in  1004  for  the  purpose  of  developing 
power  at  Table  Falls,  on  the  Rouge  River,  in  the  Province  of 
(Juebec.     The  power  development  was  1.500  horse-power,  for 


which  tliere  was  a  ready  market.  In  1910  the  company  pur- 
chased a  second  power  site  about  five  miles  farther  up  the 
Rouge  River,  and  in  1912  it  was  decided  to  develop  this  ad- 
ditional site,  and  construction  is  now  nearing  completion. 
This  new  development  will  give  the  company  an  additional 
4.000  horse-power  which  can  be  increased  to  6,000  horse- 
power, provision  being  made  in  the  power-house  for  another 
unit  of  2,000  horse-power.  Contracts  have  been  signed  for 
over  fifty  per  cent,  of  the  additional  capacity.  The  bond  is- 
sue is  being  made  to  provide  funds  for  repayment  of  bank 
advances  obtained  to  start  construction  of  the  new  plant 
and  to  complete  same.  The  company  is  supplying  the  towns 
of  Hawkesbury,  \'ank!eek  Hill  and  Calumet  and  lights  the 
Grenville  Canal  under  contract,  with  a  further  demand  from 
the  town  of  Alexandria,  which  they  have  been  unable  to 
supply. 

Ilderton,  Ont. 

The  London  Township  Council  have  decided  to  install 
electric  light  and  power  in  the  village. 

Kincardine,  Ont. 

A  by-law  was  recently  passed  by  the  town  council  au- 
thorizing the  payment  of  $2,500  to  meet  the  interest  due  on 
the  bonds  of  the  Ontario  West  Shore   Railway. 

Kingston,  Ont. 

.\  by-law  granting  permission  to  Mr.  J.  M.  Campbell's 
company  to  erect  poles  and  string  wires  over  certain  nf  the 
Kingston  city  streets,  supplying  electric  power  from  Kings- 
ton Mills  to  local  industries  was  carried  on  January  4th. 

The  Gananoque  Electric  Light  &  Water  Supply  Com- 
pany. Mr.  J.  M.  Campbell,  president,  who  at  the  recent  elec- 
tion were  given  authority  to  construct  a  transmission  line 
along  certain  streets  of  the  city  of  Kingston  for  the  supply 
of  power,  are  at  present  constructing  a  hydro-electric  plant 
at  Kingston  Mills.  At  present  only  one  unit  is  being  in- 
stalled of  900  h.p.  capacity,  but  the  power  house  is  built  for 
three  such  units,  which  is  the  ultimate  capacity  of  the  river 
at  this  point. 

Medicine  Hat,  Alta. 

The  new  automatic  telephone  system  was  placed  in  com- 
mission on  the  1st  of  January,  and  the  rates  increased  from 
20  to  40  per  cent.  The  telephone  subscribers  of  the  city 
have  protested  against  the  increase  in  rates,  which,  they 
claim,  is  unwarranted  under  present  conditions  and  will 
operate  against  the  welfare  of  the  system,  as  many  subscrib- 
ers will  discontinue  under  the  conditions  of  higher  rates. 

Montreal,  Que. 

The  city  of  Robcrval.  P.Q.,  will  issue  debentures  for  $45.- 
000  for  the  construction  of  an  electric  lighting  system. 

Sir  Herl)ert  Sanniel  Holt.  is. I!.,  is  one  of  the  new  Can- 
adian Knights  announced  in  the  New  Year's  honours  list, 
lie  is  known  throughout  the  Dominion  as  a  successful  finan- 
cier, particularly  in  connection  with  electrical  and  other 
industrial  enterprises.  By  profession  he  is  a  civil  engineer, 
and  received  his  training  in  Irel^iml,  having  been  born  in 
Dublin  in  1856.  Sir  Herbert  came  to  Canada  in  1S75  and 
for  several  years  was  engaged  in  superintending  the  con- 
slruclion  of  railways.  He  is  president  of  the  Montreal  Light, 
Heat  and   Power  Company,  and  of  the  Kaministiciuia   Power 
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Company,  and  director  of  the  Cedars  Rapids  Manufacturing 
and  Power  Company,  Shawinigan  Water  and  Power  Com- 
pany, and  Canadian  General   Electric   Company. 

The  plant  of  the  Cedars  Rapids  Manufacturing  and 
Power  Company  is  now  in  operation,  supplying  power  over 
the  Montreal  transmission  line  for  the  Montreal  Light,  Heat 
and  Power  Company  and  also  over  the  Massena,  N.Y.,  trans- 
mission line.  Prior  to  this  the  lines  had  been  carrying  cur- 
rent  for   test   purposes. 

The  G.  N.  W.  having  taken  over  the  operation  of  the 
telegraph  lines  of  the  Canadian  Northern  Railway,  have 
appointed  Mr.  L.  S.  Hume,  formerly  Montreal  manager  for 
the  G.  N.  W.,  district  superintendent,  with  jurisdiction  over 
all  olVices  in  New  Brunswick,  Quebec  and  Ontario,  east  of 
Kingston.  Mr.  Hume's  headquarters  are  at  Montreal.  Mr. 
J.  E.  McCann.  formerly  assistant  local  manager,  assumes 
the  position  of  office  manager  at  the  Montreal  office. 

The  Radio-Electric  Company  of  Canada.  Limited.  Mont- 
real, have  supplied  the  Dominion  Government  with  two  wire- 
less outfits,  made  in  Canada.  These  are  intended  for  field 
service,  and  can  be  carried  on  horseback.  In  a  test  made 
at  Ottawa  the  wireless  apparatus  was  installed  in  an  hour 
and  fifteen  minutes. 

The  City  Electric  Contracting  Company  have  registered 
in   Montreal.  Que.,  proprietor.  Mr.   T.  .\lbert  Parent. 

The  Canadian  Car  and  Foundry  Company  are  arrang- 
ing for  the  opening  of  a  London  office,  for  the  handling  of 
their  trade  with  India.  Africa,  Australia  and  the  Far  East. 

Mount  Forest,  Ont. 

A  Hydro-electric  by-law  was  carried  on  January  4th  by 
a  good  majority. 

Newmarket,  Ont. 

The  ratepayers  again  defeated  the  Hydro-electric  by-law 
which  would  have  authorized  an  expenditure  of  $l.'').r(00  for 
a  distributing  system. 

Oakwood,  Ont. 

Hydro  lights  liave  just  been  installed  on  Tay  Avenue. 
Oakwood.  r)nt. 

Orillia,  Ont. 

The  Water.  Light  and  Power  Commission  of  Orillia 
have  presented  the  citizens  of  that  town  with  a  nice  New 
Year's  present  in  the  form  of  a  cut  in  electric  rates,  which 
amounts  to  a  reduction  of  approximately  10  per  cent.  The 
domestic  flat  rate,  which  is  in  use  in  certain  cases,  is  reduced 
from  25  cents  to  22J4  cents  gross  for  a  60-watt  lamp,  which 
amounts  to  net  from  20  to  18  cents.  The  commercial  flat 
rate  is  reduced  for  a  60-watt  lamp  from  the  net  rate  of  24 
cents  to  22  cents.  The  domestic  meter  rate  is  reduced  from 
10  cents  for  the  first  1,000  watts  per  lamp  and  7^  cents 
thereafter,  to  10  cents  and  .5  cents  respectively,  with  the 
meter  rental  abolished.  .\  minimum  charge  of  5  cents  a 
month  fr)r  each  outlet  is  made.  Proportionate  reductions 
were  made  in  power  rates.  It  is  estimated  that  the  reduc- 
tion will  effect  a  saving  of  some  $7,000  a  year  to  the  power 
users. 

Ottawa,  Ont. 

.\pi)lication  will  be  made  tci  tlie  legislative  assembly  of 
the  province  of  Ontario  at  its  next  session,  to  change  the 
name  of  the  Ottawa  and  St.  Lawrence  Electric  Railway 
Company  to  the  Ottawa  &  St.  Lawrence  Railway  Comp.my. 
and  that  power  be  given  to  operate  by  means  of  steam  or 
other  motive  power.  Extension  of  time  is  also  asked,  iti 
which  to  construct  the  company's  lines. 

The    Globe    Electric    Machine    Company,     Limiled.    has 


l)ccn    incorporated    with    cai)ital    .$41). 111)0    ami    head    office    in 
Hamilton. 

Shelburne,  Ont. 

.\  by-law  was  recently  carried  authorizing  the  expendi- 
ture of  the  sum  of  $1.5,000  on  an  electric  distributing  system. 

Strathroy,  Ont. 

The  town  council  have  decided  to  install  aliout  "lO  more 
lamps  in   the  street  lighting  system. 

St.  Marys,  Ont. 

The  secretary  of  the  local  W'ater.  Light  and  Heat  Com- 
mission has  prepared  an  estimate  on  the  cost  of  extending 
the  transmission  line  to  Rannock.  The  estimate  is  $20,000 
per  mile,   including  poles,  wires,   etc. 

Toronto,  Ont. 

.\t  the  meeting  of  the  board  of  directors  of  the  Canadian 
General  Electric  Company,  held  recently.  Col.  the  Hon.  J.  S. 
Hendrie,  Lieut. -Governor  of  Ontario,  was  elected  to  fill 
the  vacancy  caused  by  the  death  of  Senator  Jaflfray.  At  the 
same  meeting  an  appropriation  of  $50,000  was  set  aside  to 
cover  expenses  of  maintaining  the  electrical  engineering  corps 
of  the  Canadian  General  Electric  Company,  which  was  re- 
cently  sent   to   the   front,   and   kindred   objects. 

Construction  work  on  the  erection  of  the  new  civic  car 
l)arns  on  Bloor  Street  West  has  been  started.  It  is  planned 
to  operate  the  new  line  from  the  Edwin  Avenue  sub-station. 

Of  all  the  municipalities  which  voted  on  by-laws  author- 
izing contracts  with  the  Hydro-electric  Power  Commission 
of  Ontario,  Newmarket  again  was  the  only  one  to  stand  out 
against  the  government  proposition.  In  the  following  lo- 
calities the  by-law  was  carried  by  good  majorities,  amount- 
ing, in  certain  instances,  to  practically  a  unanimity  in  favor 
of  the  government  scheme:  Durham,  Sandwich,  Delaware, 
Dundalk.  Huntsville.  Bothwell  and  Shelburne.  In  New- 
market the  situation  is  entirely  different,  owing  to  the  pre- 
sence of  the  Toronto  and  York  Radial  Railway  Company, 
who  are  in  a  position  apparently  to  supply  power  at  a  rate 
equal  to  or  possibly  lower  than  the  Commission  can  hope  to 
do.  .-Kt  any  rate,  lines  of  the  company  are  already  in  New- 
market while  the  lines  of  the  Commission  have  yet  to  be 
constructed.  It  is  understood  that  the  failure  of  Newmarket 
to  pass  the  by-law  cannot  interfere  in  any  way  with  the 
general  radial  and  jiower  distribution  scheme  of  the  govern- 
ment. 

Vancouver,  B.C. 

City  electrician  Fletcher  will  submit  a  report  on  the 
proposed  extensions  to  the  heating  plant  at  the  Police  Sta- 
tion. It  is  suggested  that  a  sufficient  amount  of  electric 
power  might  be  generated  tn  li.uht  the  various  civic  build- 
ings. 

Victoria,  B.C. 

The  city  of  Victoria  added  80  lights  to  the  arc  sys- 
tem during  1914  and  have  now  a  total  of  850  arc  lamps  in 
use.  The  tungsten  cluster  standards  miniber  sli.ghtly  over 
the  1.000  mark. 

West  Toronto,  Ont. 

The  Toronto  Suburlian  Railway  Company  are  installing 
a  telephone  despatching  system  on  its  Weston  to  Wood- 
bridge  division. 

Ymir,  B.C. 

It  is  reported  that  the  company  operating  the  Yankee 
Girl  mine  is  planning  the  construction  of"  a  hydro-eleclric 
plant  at  Wild  Horse  Creek.  This  would  supply  sulVicient 
power  for  the  comi>any's  new  requircnuiits  :ind  would  also 
be  used  to  light  the  town  of  Vmir. 
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contracting    for    acUlitional    Niagara   power    imist    locate    ami 
are  locating  in  Canada."' 

While  using  every  honest  effort  to  avoid  international 
complications,  Canada  must  adopt  protective  measures  and 
secure  the  unhampered  development  of  her  industries.  It  is 
gratifying,  therefore,  to  learn  that  the  Commission  of  Con- 
servation have  given  the  most  careful  consideration  to  this 
problem  and  that  they  are  alive  to  the  many  troublesoine 
possibilities  which  surround  one  of  Canada's  greatest  na- 
tional assets. 
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Conserve  Our  Water  Powers 

Elsewhere  in  this  issue  wc  publish  a  paper  dealing  with 
the  Niagara  Power  situation  as  an  international  question. 
At  the  outset,  the  author,  Mr.  Arthur  V.  White,  one  of  our 
government  engineers,  defines  the  situation  as  "complex," 
and,  as  evidence  of  the  complexity,  quotes  much  interesting 
material  bearing  upon  the  possibility  of  international  com- 
plications. He  tells  us  that  "the  chief  danger  lies,  not  with 
the  people  themselves,  but  with  the  aggressiveness  of  power- 
ful United  States'  commercial  interests  whenever  they  fear 
that  their  assets  are  jeopardized." 

Mr.  White  discusses  two  Bills  which  have  been  present- 
ed to  the  United  States  Congress,  which  if  enacted  "will  be 
of  serious  import  to  Canada."  As  Mr.  White  intimates,  the 
growing  demands  of  Canadian  factories  are  causing  concern 
on  the  other  side  of  the  border,  and  it  is  the  open  intention 
of  those  who  are  bringing  forward  these  Bills,  to  import  into 
the  United  States  largely  increased  quantities  of  power,  gen- 
erated in  Canada.  Of  the  various  statements  and  reports 
referred  to  by  Mr.  White,  none  is  more  illurninating  than  that 
of  Lt.-Col.  Sanford,  a  United  States  engineer  who  is  quot- 
ed as  follows; — "There  is  no  question  but  that  Niagara 
power  will  soon  be  utilized  to  the  fullest  extent  allowed  by 
governmental  restrictions.  If  advantage  of  the  power,  gen- 
erated in  Canada,  cannot  be  had  on  the  American  side,  manu- 
facturers will  be  attracted  to  Canada  by  this  cheap  power, 
and  the  industries  of  this  country  will  sufifer  accordingly. 
The  effect  of  present  restrictions  on  the  importation  of  power 
is  becoming  noticeable Manufacturers  at  present 


The  Toronto  Hydro-electric  System  have  announced  their 
revised  rates,  which  will  be  in  force  for  the  year  1915.  They 
are  materially  different  in  some  respects  from  those  issued  in 
our  January  1st  number,  and  now  conform  to  the  uniform  sys- 
tem of  charging  adopted  by  the  Hydro-electric  Power  Com- 
mission of  Ontario  throughout  their  entire  area. 

A  noticeable  feature  of  the  system  of  charging  as  adopt- 
ed originally  by  the  Toronto  Commission  was  that  the  small 
consumer  received  due  consideration.  As  the  present  rates 
stand,  the  minimum  floor  space  charged  is  1,000  sq.  ft.,  so 
that  the  electric  light  bills  of  a  great  many  of  Toronto's 
workmen  will  be  increased  over  what  they  were  a  year  ago. 
On  the  other  hand,  the  well-to-do  population,  living  in  larger 
residences,  will  have  a  very  nice  slice  clipped  off  their  bills. 
The  policy  of  "To  him  that  hath  shall  be  given,  and  to  him 
that  hath  not  shall  be  taken  away,  even  that  he  hath"  was 
never  better  exemplified  than  in  these  new  Toronto  rates. 
The  rates  follow; — • 

Residence — a  service  charge  of  3  cents  per  100  sq.  ft.  of 
floor  area,  with  a  minimum  of  1,000  sq.  ft.  and  a  maximum  of 
3,000.  To  this  is  added  a  meter  charge. of  2.8  cents  per  kw.h. 
for  all  consumption  up  to  an  amount  equal  to  4  kw.h.  per  100 
sq.  ft.  for  the  first  1,000  sq.  ft.,  and  3  kw.h.  for  each  additional 
100  sq.  ft.  of  floor  area  as  charged.  For  all  consutiiption  above 
this  amount,  the  rate  is  1.4  cents  per  kw.h.  10  per  cent,  dis- 
count is  allowed  for  prompt  payment. 

Commercial  lighting — 6  cents  for  the  first  30  hours  use 
per  month  of  connected  load,  2.8  cents  for  the  next  70  hours 
use  of  connected  load,  and  .6  cents  for  all  in  excess.  Ten 
per  cent,  discount  for  prompt  payment. 

The  power  rates,  we  understand,  have  not  been  finally 
adjusted. 


Trade  With  Australia 

A  report  of  the  Department  of  Trade  and  Commerce, 
Ottawa,  dated  January  4th,  contains  the  following  item  with 
reference  to  an  opening  for  export  trade  in  Australia; 

An  Australian  firm  writes  the  Department  stating  that 
they  have  been  closely  and  extensively  identified  with  general 
lighting  and  heating  business  in  gas.  electric  and  oil  of  all 
descriptions  throughout  the  Commonwealth  of  Australia  and 
New  Zealand.  Their  principal  supplies  have  hitherto  been  ob- 
tained from  Germany  and  Austria  and  in  view  of  recent 
events  the  directors  have  decided  in  future  to  confine  the 
operations  of  the  company  to  goods  manufactured  in  the 
Empire.  The  company  is  therefore  desirous  of  immediately 
getting  in  touch  with  manufacturers  in  the  above  lines. 

In  addition  to  the  above  they  state  that  they  are  already 
identified  with  the  general  hardware  trade  and  are  open  to 
negotiations  for  agencies  of  special  lines  contingent  to  th'at 
business  especially  from  manufacturers  of  engineering  and 
similar  lines. 

It  is  suggested  that  any  firms  who  communicate  should 
send  full  catalogues  with  complete  export  price  lists  and  de- 
tails of  what  is  offered.  It  is  probable  that  one  of  the  direc- 
tors of  the  firm  will  next  year  visit  the  Panama  Exposition 
and    at    the    same    time    take    a    tour   through    Canada    which 
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would  give  the  opportunity  of  personally  interviewing  firms 
with  whom  communication  has  occurred.  They  consider  the 
present  time  an  excellent  opportunity  for  Canadian  manufac- 
turers in  Australia.  Canadian  firms  desiring  business  of  this 
character  might  communicate  with  Mr.  D.  H.  Ross,  Canadian 
Trade  Commissioner,  Stock  Exchange  Buildings,  Melbourne, 
and  can  obtain  the  address  of  the  firm  named  on  application 
to  the  Department  of  Trade  and  Commerce,  Ottawa.  (Refer 
File  No.  A-913). 


Lincoln  Electric  vs.  Hydro-Electric 

Chief  Justice  Falconbridge  has  handed  down  his  decision 
regarding  the  recent  dispute  between  the  Lincoln  Electric 
Light  &  Power  Company,  St.  Catharines,  and  the  Hydro- 
electric Power  Commission  of  St.  Catharines  in  the  matter 
of  interference  with  the  company's  poles  and  wires  by  the 
Commission.     The  judgment  is  worded  as  follows: 

Judgment:  I  am  of  opinion  that  the  contention  of  plain- 
tiff company  as  to  the  construction  of  the  last  sentence  of 
paragraph  7  is  the  correct  one.  I  find  also,  upon  the  evidence, 
that  the  defendant  Commission  has  unreasonably  and  wrong- 
fully taken  down,  removed  and  otherwise  disturbed  or  inter- 
fered with  the  plaintiflf's  appliances.  My  judgment  is,  there- 
fore (1)  that  the  by-law  aforesaid  confers  no  right  upon  the 
defendant  Commission  to  use  the  plaintiff  company's  poles  or 
to  string  wires  thereon  for  the  purpose  of  distributing  and 
supplying  electric  current  to  customers  other  than  the  city 
corporation;  (3)  there  will  be  a  reference  to  the  Master  to 
ascertain  the  damage  plaintiflf  company  has  sustained;  (3)  that 
the  plaintiflf  company  is  entitled  to  an  injunction  restraining 
defendant  Commission  further  injuring  or  interfering  with 
the  plaintiflf  company's  poles,  plant  and  system,  and  (4)  costs 
of  this  action.     Fifteen  days'  stay. 


Annual  Meeting  Toronto  Branch,  C.S.C.E. 

The  Annual  Meeting  of  the  Toronto  Branch  of  the  Cana- 
dian Society  of  Civil  Engineers,  was  held  in  the  Engineers' 
Club,  Toronto,  on  Thursday  evening,  January  21st.  The  retir- 
ing chairman,  Mr.  A.  F.  Stewart,  presided  over  a  large  atten- 
dance of  the  members. 

Reports  of  last  year's  work,  which  were  presented  by  the 
Secretary-Treasurer,  Mr.  John  S.  Galbraith,  were  exceedingly 
good,  showing  a  marked  advance  over  previous  years.  Re- 
ference was  made  to  the  fact  that  an  average  attendance  of 
116  had  been  obtained  at  the  meetings  during  the  year,  and 
to  the  successful  excursion  which  was  made  to  the  new  VVel- 
land  Canal  last  October,  in  which  138  members  participated. 
The  reports  were  duly  adopted,  after  which  the  election  of 
officers  and  committees  took  place. 

Mr.  J.  W.  R.  Ambrose,  chief  engineer  Toronto  Terminal 
Company,  was  elected  chairman  of  the  Branch  for  the  en- 
suing year,  and  Mr.  C.  H.  Fuller  was  elected  secretary.  Exe- 
cutive committee — Messrs.  J.  G.  G.  Kerry,  W.  A.  Bucke,  and 
Geo.  A.  McCarthy.  Library  committee — Messrs.  W.  Almon 
Hare,  A.  L.  Mudge,  J.  R.  Cockburn,  and  A.  A.  Bowman.  The 
retiring  secretary,  Mr.  Galbraith,  was  complimented  on  the 
enthusiastic  work  he  had  performed  as  secretary  during  the 
past  year. 

The  chairman  and  secretary  were  instructed  to  write  to 
each  of  the  members  of  the  Toronto  branch  now  at  the  battle 
front.  There  arc  about  ten  in  all,  of  which  Col.  C.  II.  Mit- 
chell and  Capt.  T.  C.  Irving,  Jr.,  had  been  respiiusilile  for 
much  of  the  past  good  work  of  the  society. 

The  Library  Committee  reported  the  following  additions 
to  the  society's  library  during  the  year: — 213  volumes  of 
transactions  of  engineering  societies;  7  volumes  of  the  engi- 
neering index;  90  volumes  of  engineering  text-books;  17 
bound  volumes  of  periodicals;  4,')0  copies  of  government,  pro- 


vincial, state  and  municipal  reports,  pamphlets,  etc.,  and  a  set 
of  standard  topographical  maps  of  Canada. 

One  of  the  most  interesting  meetings  of  tlie  past  year 
was  held  on  Tuesday,  January  19th,  in  the  C.  &  M.  Building 
of  the  University.  It  was  addressed  by  the  past  president  of 
the  society,  Mr.  M.  J.  Butler,  C.M.G.,  late  deputy  minister 
and  chief  engineer  of  the  Department  of  Railways  and  Canals, 
Ottawa,  and  now  general  manager  of  the  English  firm  of 
Armstrong,  Whitworth  of  Canada,  Limited.  Mr.  Butler's 
address  was  on  "The  relations  between  the  engineer,  con- 
tractor and  proprietor."  and  proved  exceedingly  interesting  to 
all  engineers  having  to  deal  with  the  carrying  out  of  engi- 
neering contracts.  Something  over  350  members  attended 
this  meeting,  which  was  followed  by  a  dinner  at  the  Engi- 
neers' Club,  at  which  Mr.  Butler  and  Prof.  C.  H.  McLeod. 
secretary  of  the  society,  were  guests. 


Another  Unit  For  Winnipeg  City 

During  the  month  of  December  an  additional  5,000  kw. 
alternator  was  put  into  operation  at  the  City  of  Winnipeg's 
plant,  this  bringing  the  horse-power  installed  at  the  city  pow- 
er house  up  to  a  total  of  39,600.  At  the  present  time  an  addi- 
tional 5,000  kw.  machine  is  being  installed.  Also,  a  second 
6,000  kv.a.  synchronous  condenser  was  put  into  service  at  the 
city's  terminal  station.  This  brings  up  the  synchronous  con- 
denser installation  to  a  total  capacity  of  12,000  kv.a.  This  in- 
stallation is  perhaps  the  most  interesting  of  any  installation 
put  in  in  Canada  during  the  past  year,  and  in  fact  is  undoubt- 
edly the  first  one  of  its  kind  to  be  installed  in  Canada  for  the 
purpose  of  line  regulation  only.  From  the  experience  gained 
up  to  the  present  there  is  no  doubt  that  the  installation  will  be 
a  great  success  both  from  the  operating  and  engineering  point 
of  view  and  interesting  results  are  expected  to  be  obtained. 

In  spite  of  the  poor  business  conditions  existing  through- 
out Canada  at  the  present  time,  the  receipts  of  the  City  Light 
and  Power  Department  have  shown  a  very  promising  increase 
— the  kw. -hours  sold  during  the  month  lieing  over  20  per  cent, 
in  excess  of  that  sold  during  the  same  month  last  year.  Con- 
siderable work  has  been  done  in  connection  with  the  ground- 
ing of  the  secondary  lines  in  accordance  with  the  order  of  the 
Public  Utilities  Commission  and  it  is  expected  that  this  work 
will  be  completed  within  a  reasonable  time. 


Co-operative  Buying 


The  Canadian  Electrical  Association  lias  organized  a 
system  of  co-operative  buying  of  Electrical  Supplies  by  its 
members.  The  list  of  requirements  includes  meters,  carbon 
and  tungsten  lamps,  transformers,  and  weatherproof  and  rub- 
ber covered  wire.  The  request  for  tenders  appears  in  this 
issue  and  we  are  informed  that  the  amount  of  material  re- 
quired is  very  large 

The  co-operative  system  is  beginning  to  be  adopted  by 
some  large  organizations  and  the  Canadian  Electrical  .\sso- 
ciation  is  following  a  more  or  less  tried  precedent.  It  is 
claimed  that  there  are  several  benefits  to  be  secured  by  this 
course,  especially  in  an  industry  which  is  so  universally  and 
closely  bound  up  with  civil  life.  Not  the  least  of  these  bene- 
fits is  the  adoption  of  standard  specifications  wdiich  will  be 
acceptable  to  all  the  privately-owned  light  and  power  com- 
panies in  Canada.  The  manufacturer  should  breathe  a  sigh 
of  relief,  because  nothing  is  more  irritating  or  unsatisfactory 
than  varying  requirements  demanded  by  diflfcrcnt  purchasers 
for  precisely  the  same  article.  This  in  itself  has  doubtless 
largely  afTcclcd  the  cost,  not  only  to  light  and  power  com- 
panies, but  also  to  the  ultimate  consumer. 

It  may  be  objected  that  the  placing  of  such  large  orders 
with  individual  contracting  manufacturers  will  tend  to  demor- 
alize trade  and  create  conditions  of  unequality  in  which  the 
weaker   may   suflfer.     To   this   the  Association    will   doubtless 
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reply  that  in  the  past  history  of  the  economic  world  the 
manufacturer  has  been  found  amply  able  to  take  care  of 
himself,  and  that  it  would  be  disastrous  to  the  permanence 
of  our  mutual  progress  if  an  honest  endeavour  to  secure  the 
best  article  at  the  best  price  was  misunderstood  or  misinter- 
preted. The  present  and  future  of  the  electrical  industry  de- 
pend on  the  universal  application  and  cheapness  and  reli- 
ability of  service.  The  better  and  less  expensive  the  electrical 
appliance  the  wider  will  be  the  sowing  of  electrical  activity, 
the  more  beneficent  its  results.  Xo  modern  industry  is  sub- 
ject to  a  more  critical  and  exacting  demand,  no  other  under- 
taking lives  in  so  white  a  glare  of  publicity.  It  is  a  matter 
of  service — first,  last  and  all  the  time, — and  to  give  satisfac- 
tory service  the  best  article  at  the  lowest  price  is  necessary. 
On  the  other  hand  it  would  appear  that  the  Canadian 
Electrical  Association  might  have  agreed,  through  its  mem- 
ber companies,  to  standardize,  their  equipment  without  the 
further  step  of  establishing  what  appears  to  be  more  or  less 
of  a  central  purchasing  department  for  these  companies.  It 
may  further  be  argued  that  the  system  of  co-operative  buy- 
ing has  not  become  sufficiently  established  in  any  line  of 
business  to  prove  its  value  to  the  consumer.  In  theory  at 
least,  the  placing  of  large  orders  with  any  one  firm  at  a  price 
which  is  greatly  reduced  as  the  result  of  keen  competition, 
certainly  tends,  as  a  natural  result,  to  kill  that  competition, 
which,  in  turn,  reacts  on  itself,  finally  producing  a  condition 
where  the  competition  is  less  keen  and  the  prices  correspond- 
ingly greater.  That  this  process  of  evolution  is  under  way  in 
other  lines  of  trade  is  the  opinion  of  many  manufacturers 
to-day  where  this  system  of  co-operative  purchasing  has  been 
tried.  The  experiment  is  an  interesting  one,  however,  and 
will  be  followed  closely  by  the  manufacturers,  dealers  and 
central  station  companies  of  Canada. 


Electrical  Equipment  of  a  Dry  Dock 

Messrs.  M.  P.  and  J.  T.  Davis,  general  contractors  for 
the  Lauzon  Dry  Dock,  Quebec,  have  awarded  to  the  Cana- 
dian General  Electric  Company,  the  contract  for  the  appara- 
tus required  in  the  engine  room  and  pump  house.  It  in- 
cludes three  horizontal  condensing  steam  turl)0-generators, 
one  of  :iO0  kw.,  another  of  750  kw.  and  the  third  of  1,500  kw., 
with  tiie  necessary  condensing  apparatus  and  also  a  100  kw. 
vertical  engine-driven  direct-current  generator  set. 

The  main  switcliboard  in  tlie  lower  house  will  consist  of 
nine  panels  and  in  the  pump  house  there  will  lie  three  in- 
dividual motor  panels  connected  in  series  witli  the  corres- 
ponding panels  in  the  power  house  so  that  the  large  motors 
can  be  controlled  at  eitlier  place.  C.  G.  E.  apparatus  is  used 
throughout.  An  outstanding  feature  of  the  main  switcli- 
Ijoard  is  the  use  of  Thomson  astatic  instruments  which  are 
not  aflfected  bj'  the  heavy  stray  fields  so  commonly  met  with 
on  d.c.  switchboards  of  high  ampere  capacity.  Errors  due 
to  such  stray  fields  can  only  be  avoided  by  using  properly 
shielded  instruments  wliich  have  the  fields  astatically  ar- 
ranged. 

For  drainage  purposes  there  will  be  two  Mather  and 
Piatt  axial  flow  centrifugal  pumps  each  of  G,000  imperial  gal- 
lons per  minute  capacit}',  against  40  ft.  head,  and  driven  by 
a  125  h.p.  motor.  For  the  main  dock  tliere  will  be  three 
Mather  and  Piatt  axial  flow  centrifugal  pumps,  each  42  ins. 
in  size  and  designed  for  63,000  imperial  gallons  per  minute 
against  a  head  of  35  feet.  Each  of  these  pumps  will  be  driven 
by  a  750  h.p.  motor.  There  will  also  be  a  Mather  and  Piatt 
new  type  centrifugal  pump  capable  of  handling  2,600  U.  S. 
gallons  per  minute  against  a  head  of  25  feet  for  hot  well 
purposes  and  standard  Underwriters  steam  fire  pump  of  500 
gallons  per  minute,  two  end  outside  packed  boiler  feed 
pumps,  a  Cochrane  feed  water  heater  and  other  appliances. 


International  Electrotechnical  Commission 

Report  of  the  Honorary  Secretary 

Mr.  R.  E.  Crompton,  Honorary  Secretary  of  the  Inter- 
national Electrotechnical  Commission  has  issued  the  follow- 
ing interim  statement  covering  the  progress  of  the  Commis- 
sion's operations  up  to  the  date  of  the  outbreak  of  the  war: — 

As  five  nations  represented  on  the  I.  E.  C.  are  now  at 
war,  the  work  of  the  Commission  is  temporarily  crippled, 
and  as  it  is  necessary  to  economize  expenditure  at  the  Cen 
tral  Office  by  all  possible  means,  especially  in  the  costly  item 
of  printing,  we  now  issue,  in  lieu  of  the  reports  which  other- 
wise would  have  been  in  progress,  the  following  short  state- 
ment of  the  proposition  of  affairs  at  the  time  that  war  broke 
out. 

It  will  be  remembered  that,  at  the  last  plenary  meeting 
of  the  Commission  in  Berlin,  much  of  the  work  of  the  Special 
Committees  was  ratified,  and  some  of  it  has  since  been  pub- 
lished. Other  portions  are,  for  reasons  explained  later  on, 
not  considered  sufficiently  advanced  to  take  the  form  of  com- 
pleted reports  fit  for  publication. 

Resistance  of  Copper 

Report  No.  28  on  tlie  International  Specification  for  the 
Resistance  of  Copper  was  issued  by  the  Central  Office  in 
Marcli,  1914.  As  international  agreement  has  been  obtained 
on  this  fundamental  point,  we  hope  that  the  Tables  for 
copper  conductors  which  are  issued  in  the  various  countries 
will  ultimately  be  unified  to  the  benefit  of  everyone  con- 
cerned. The  settling  of  an  International  Standard  for  the 
resistance  of  aluminium  has  been  brought  to  the  notice  of  the 
Commission,  and  further  particulars  in  regard  to  this  will  b" 
circulated. 

Nomenclature 

The  list  of  terms  and  definitions  relating  to  electrical 
machinery  which  have  been  adopted  in  tlie  French  and 
English  languages  are  to  be  published  in  four  languages 
under  the  supervision  of  the  National  Committees  of  the 
countries  speaking  these  languages.  The  Spanish  transcrip 
was  received  early  in  1914,  and  was  submitted  with  an  ex- 
planatory letter  to  the  Spanish-speaking  Committees  from 
whom  useful  criticisms  have  now  been  received.  The  idea 
of  furthering  the  work  of  Spanish  nomenclature,  which  is 
greatly  due  to  the  representative  of  the  Spanish-speaking 
Committees  present  at  the  last  plenary  meeting,  especially 
Senor  Diaz  Ossa  of  Chili,  is  making  considerable  progress, 
and  it  is  hoped  that  a  Conference  may  be  arranged  later 
wliich  will  do  much  to  encourage  unity  of  action  in  electrical 
nomenclature  in  the  Spanish  language.  In  this  work  the 
Central  Office  has  to  acknowledge  the  splendid  assistance 
of  the  Spanish  National  Committee  which  has  recently  been 
re-organized,  and  is  now  in  a  very  strong  position,  both 
technically  and  financially. 

Symbols 

The  first  completed  portion  of  the  work  on  symbols  was 
issued  by  the  Central  Office  as  Report  No.  27  in  January, 
1914,  and  the  further  proposals  in  regard  to  graphical  sym- 
bols will  be  issued  later. 

Prime  Movers 

The  first  portion  of  this  work  was  issued  by  the  Central 
Office  Report  No.  28  in  July.  1914.  Dr.  Zoelly  Veillon  and 
Mr.  Gerald  Stoney  had  brought  the  nev>r  work  up  to  a  point 
sufficient  to  serve  as  a  basis  for  discussion  at  the  meeting 
which  had  been  arranged  for  September,  1914.  These  pro- 
posals, which  deal  with  the  nomenclature  of  steam-driven 
electrical  plant,  will  be  available  for  members  at  the  first 
possiljle   meeting. 

Rating  of  Electrical  Machinery 

Recommendations  of  the  Special  Committee  as  to  the 
permissible    temperature    limits,    and    otlier    portions    of    thv" 
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work  of  rating  which  were  ratilied  at  the  last  Plenary  Meet- 
ing, have  been  dealt  with  l)y  the  Editing  Committee  appoint 
ed  for  this  purpose.  They  have  been  arranged  in  a  logical 
order  so  as  to  make  them  easy  to  be  consulted  by  the  gen- 
eral public  and  the  work  is  now  practically  complete.  The 
question  of  the  temperature  of  the  cooling  air  or  ambient 
temperature  which  had  been  deferred  for  further  consideia- 
tion  has  formed  the  subject  of  much  correspondence,  and  in 
addition  several  unofficial  conferences  have  taken  place  be- 
tweeen  representatives  of  the  three  large  manufacturing 
nations,  the  United  States  of  America,  Great  Britain  ami 
Germany.  Certain  definite  proposals  which  did  not  in  any 
way  interfere  with  the  decisions  already  arrived  at  regarding 
ultimate  temperatures  published  at  the  time  in  most  of  the 
technical  journals,  have  been  put  forward  with  a  view  of 
obtaining  complete  agreement  on  the  value  of  the  reference 
cooling  air  temperature.  Immediately  prior  to  the  war  the 
Central  Office  had  the  satisfaction  of  knowing  that  the  cor- 
respondence and  conferences  on  this  important  matter  had 
not  been  in  vain  and  that  at  the  tneeting  of  the  Special  Com- 
mittee which  was  to  have  been  held  in  London  in  the  late 
autumn  of  1914  it  was  practically  certain  that  a  satisfactory 
solution  would  have  been  arrived  at  with  the  result  that  we 
should  have  established  internationally  one  basis  for  the 
comparison  of  tenders  for  electrical  machinery.  It  was  in- 
tended, and  it  had  been  agreed  to  by  German  manufacturers 
(it  was  certain  that  the  V.  D.  E.  would  also  agree  eventually) 
that  40  degrees  centigrade  would  be  adopted  as  the  reference 
cooling  air  temperature  together  with  the  limiting  figures 
ratified  by  the  Plenary  Meeting  and  which  were  issued  in  the 
form  of  a  pamphlet  to  the  National  Committees  in  December, 
liil.'J.  .Agreement  on  this  vital  point  having  been  practically 
arrived  at,  it  is  hoped  that  the  National  Committees  who 
are  able  now  to  give  the  matter  attention  will  endeavour  to 
push  forward  the  other  portions  of  the  work  relating  to  this 
subject  that  when  we  are  again  in  the  enjoyment  of  peace, 
the  establishment  of  the  International  rating  of  electrical 
machinerj'  may  be  made  practicable  at  the  earliest  possible 
date. 

In  view  of  the  restriction  of  our  work  imposed  by  the 
war  the  Central  Office  is  practising  every  possible  economy, 
but  we  have  to  acknowledge  with  gratitude  the  generosify 
of  the  American  Institute  of  Engineers  which  will  enable  the 
Central  Committee  to  carry  on  active  work,  although  on  a 
somewhat  reduced  scale,  until  the  subscriptions  for  1913  be- 
coiTie  due.  Since  the  outbreak  of  the  war  subscriptions  from 
certain  European  countries  for  the  current  year  have  not 
been  received  so  that  the  Central  Office  will  doubtless  have 
to  face  a  much  curtailed  budget  for  the  year  1915.  On  the 
other  hand  the  kiiul  and  appreciative  letters  which  we  have 
received  from  several  sources  encourage  us  in  the  confidence 
that  many  National  Committees  will  continue  to  support  the 
Central  Office  throughout  these  critical  times  and  so  enable 
us  to  retain  unbroken  the  continuity  of  the  good  work  of  the 
1.  E.  C.  for  the  benefit  of  electrotechnics  and  of  the  electri- 
cal industry  generally. 


McGill  Wireless  Installation 
Owing  to  the  interference  by  buildings  with  the  Marconi 
wireless  installation  erected  on  the  McGill  University  campus, 
it  has  been  decided  to  re-erect  the  apparatus,  one  end  of  the 
aerial  being  attached  to  the  top  of  the  power  house  chimney 
and  the  other  to  the  roof  of  the  engineering  building.  The 
outfit  has  been  loaned  to  the  L'niversity  by  the  Militia  De- 
partment, the  classes  l)eing  under  the  direction  (jf  Prof.  ,\. 
Gray  and  Prof.  L.  V.  King.  Messages  can  be  sent  about  Kii) 
miles,  while  tile  receiving  area  is  very  much  larger.  riu- 
outfit  is  of  the  half  kilowatt  type.  The  students  will  be  la 
the  service  of  the  Canadian  or   Imperial  authorities. 


Manitoba's    Water   Powers 

The  Water  Power  Branch  of  the  Department  of  the  In- 
terior, J.  B.  Challies  superintendent,  has  just  issued  Water 
Resources  Paper  No.  7,  which  is  a  report  on  Manitoba  water 
powers  prepared  under  the  direction  of  the  superintendent  of 
the  Water  Power  Branch  by  Messrs.  D.  C.  McLean,  S.  S. 
Scovil  and  J.  T.  Johnston. 

Manitoba  is  richly  endowed  with  numerous  water  powers, 
but,  previous  to  the  investigations  of  the  Water  Power 
Branch  of  the  Department  of  the  Interior  of  Canada,  their 
extent  and  magnitude  have  only  been  approximated.  Recog- 
nizing the  great  value  of  such  powers,  and  with  a  view  to 
the  power  requirements  of  both  the  present  and  future,  a 
complete  study  has  already  been  made  of  certain  power  rivers 
and  the  investigations  will  be  continued  until  complete  data 
is  available  on  all  the  other  rivers  where  power  development 
may  be  feasible.  It  is  the  aim  of  the  government  to  form 
a  comprehensive  scheme  looking  to  the  ultimate  maximum 
development  of  the  total  head  available  on  any  river. 

These  figures  for  the  Nelson  River  are  much  below  those 
given  in  the  "Water  Powers  of  Canada,"  the  1911  publication 
of  the  Commission  of  Conservation  of  Canada.  The  Com- 
mission's figures,  however,  were  calculated  on  the  basis  of 
a  flow  of  118,400  c.f.s. 

The  great  power  possibilities  of  Manitoba  are  due  to  the 
geological  and  topographical  features  of  the  province.  The 
central  portion  of  Manitoba  acts  as  a  collecting  basin  for  the 
waters  from  an  immense  drainage  area.  This  vast  area  ex- 
tends from  the  Reeky  Mountains  practically  as  far  eastward 
as  Lake  Superior;  it  also  comprises  a  great  portion  of  the 
Northern  States  and  reaches  into  the  northerly  lands  of 
Western  Canada. 

As  these  waters  reach  the  central  portion  of  the  province, 
a  depression  occurs  between  the  prairie  steppes  and  the  Laur- 
entian  plateau,  through  which  an  extensive  fall  is  available  for 
power  development.  Lake  Winnipeg  forms  the  reservoir  into 
which  is  collected  practically  all  the  run-ofif  from  the  above 
described  drainage  area.  From  this  lake  to  Hudson  Bay  the 
flow  is  concentrated  in  the  Nelson  River,  on  which  a  drop  of 
approximately  700  feet  occurs. 

From  the  above  it  is  apparent  that  the  major  portion  of 
the  powers  throughout  the  basin  are  concentrated  within  the 
lower  portion  of  the  drainage  area,  or  more  particularly  in 
Manitoba. 

The  powers  are  naturally  separated  into  two  divisions, 
viz.,  those  occurring  on  the  rivers  draining  into  Lake  Winni- 
peg, which  are  situated  in  the  older  or  southern  portion  of 
the  province,  and  secondly,  the  powers  which  occur  in  the 
northern  portion  lying  in  the  drainage  from  Lake  Winnipeg. 
Under  these  two  divisions  the  estimated  powers  of  the  pro- 
vince are  tabulated  below. 

It  should  be  noted  that  while,  on  many  rivers,  possible 
power  concentrations  have  been  investigated  and  an  estimate 
of  the  available  power  is  given  for  various  sites,  yet  as  future 
investigations  will  show,  further  power  may  be  available  on 
such  rivers.  Again,  in  the  case  of  other  rivers,  no  surveys  to 
determine  the  extent  of  concentration  available  have  as  yet 
been  made,  and  in  these  cases  where  a  record  of  the  flow  has 
been  obtained,  an  estimate  is  made  of  the  power  available  per 
foot  head.  In  many  cases  the  power  has  been  estimated  both 
for  the  extreme  mininnim  flow  and  for  the  lowest  monthly 
mean  flow  of  the  highest  six  months  of  the  year,  as  obtained 
from  tile  present  record  of  discharges. 

The  horse-power  has  been  calculated  for  a  turbine  efli- 
ciency  of  80  per  cent.,  while  no  estimate  has  been  made  as  to 
the  power  available  during  short  periods  of  high  or  jieak 
loads,  since  this  would  be  impossible  without  a  knowledge  of 
the    circumslauccs    for    which    ilu-    power    might    be    desired. 
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The  powers  on  the  Winnipeg  River  have  been  considered  on 
a  75  per  cent,  efficiency  basis. 

The  data  for  these  tables,  and  also  for  the  more  detailed 
description  of  the  rivers  as  given  in  the  following  chapters, 
were  secured  in  the  field  bj'  the  Manitoba  Hydrographic  and 
Power  Survej'S,  and  office  compilation  in  Winnipeg  and  Ot- 
tawa. 

The  following"  tabulation  of  the  powers  in  the  province 
is  not  intended  to  fully  cover  the  subject,  as  many  rivers  are 
as  yet  to  be  investigated: — 

Existing  Water-Power  Developments 

H.  P. 

River  Plant  Developed 

Winnipeg City  of  ^^'innipeg 20,800 

Winnipeg Winnipeg  Electric  Railway  Co.   .  .  26,500 

Little  Sask Brandon  Electric  Light  Co 500 

Little  Sask Minnedosa  Power  Co 500 

Shell Assessippi 50 


Powers  of  Nelson  River 


Total 48,350 

The    city    of    Winnipeg    can    ultimately     supply,    with     a 
regulated  river,  76,800  24-hour  power. 

Possible  Water-Power  Developments,  Winnipeg  River 

:i4-iir.  Power  .at  75.  Efficiency 

Site  Head  12,000  sec.-ft.  20.000.  sec.-ft. 

Slave    Falls     26  26,600  44,400 

First    Site,    Seven    Sisters    ...  39  11.600  34,800 

Second  Site,  Seven  Sisters   . .  37  12.600  37,900 

McArthur 18  18,400  30,700 

Du  Bonnet 56  57,300  95.500 

Pine 37  37,900  6.3,100 


Totals 


164,400 


306,400 


Other  Possible  Developments 

The  estimated  power  figures  given  below  refer  only  to 
horse-power  per  foot  head,  as  investigations  as  to  possible 
concentrations  are  yet  to  be  made. 

H.P.  on  SO',  Efficiency, 
24  hours. 


River 


Site 


Whitcmouth No.    1     

Whitemouth No.    2     

Brokenhead    X 

Roseau    X 

Red St.  Andrews   .  .  . 

Pembina X 

Souris X 

Shell  ...    X 

Assiniboine     Curries     i.andin.i. 

Assiniboine     Headingly    . .  . 

Assiniboine     Millwood 

Little   Sask No.    1     

Little   Sask No.    2     

Little   Sask No.    3     

Little   Sask No.    4     

Valley Xo.     1     

Valley No.    2     

Valley No.    3     

Valley No.    4     

Mossy No.    1     

Mossy No.    2     

Waterhen Meadow   Port    . . 

Fairford  &  Dauphin.  No.    1     

Fairford  &  Dauphin .  No.    2     

Fairford  &  Dauphin.  No.    3     

Fairford  &  Dauphin.  No.    4     

Swan 

Red  Deer 

Manigotagan No.    1     

Manigotagan No.    2     

Manigotagan No.    3    

Manigotagan No.    4     

Manigotagan No.    5     

Manigotagan No.   6 

Manigotagan No.    7     

Manigotagan No.    8     

Manigotagan No.    9     

Manigotagan No.    10    

Saskatchewan Demi  Charge    .  . 

Saskatchewan Red     Rock     .  .  . 

Saskatchewan Grand  Rapids   . 


Min.  Period  of 

flow,  six  highei-t 
mos.  of  yr. 

46  180 

46  180 

0  8 

0  3 

3,270 


0.5 


053 

36 

14 

ISO 

203 

212 

90 

34 

34 

101 

94 

455 

455 

6,800 

3,630 

2,950 

12.706 

7,260 

4.5 

13.7 

9C 

22 

33 

82 

33 

49 

92 

76 


4 

18 

1,6S5 

108 

64 


172 
172 
504 
408 


14 


Site 


H.P.  based  on  80;,' 
Efficiency. 

Estimated  Minimum 
Flow,  50,000  sec.  ft. 


Whisky  Jack  Portage 181,150 

Ebb   and   Flow   Rapids 77,150 

White  Mud  Rapids 135,860 

Bladder  Rapids 90,575 

Chains  of  Rock  Rapids 158,510 

Devil's   Rapids 113,220 

Grand  Rapids 122,530 

Birthday  Rapids 163,375 

First   Gull   Rapids 77,150 

Second  Gull  Rapids 95,105 

Third   Gull   Rapids 90.575 

Fourth   Gull   Rapids 135,860 

First  Kettle  Rapids 77,150 

Second    Kettle    Rapids    97,370 

Third  Kettle  Rapids 181,150 

Upper  Long  Spruce   Rapids 181,150 

Upper  Long  Spruce  Rapids 235,495 

Upper  Limestone  Rapids 149,450 

Lower  Limestone  Rapids 185,680 


3,548,505 


Improvements  in  Luminous  Arc  Lamps 

Within  the  past  few  months  improvements  of  import- 
ance have  been  made  to  the  pendent  luminous  arc  lamps. 
Nearly  200,000  of  these  lamps  are  now  in  actual  use  in  hun- 
dreds of  the  principal  cities  of  this  country  and  of  the  United 
States.  Its  popularity  is  due  to  the  quality,  quantity  and 
steadiness  of  illumination  wdiich  this  lamp  gives  combined 
with  relial)ility  and  low  maintenance  costs.  The  improve- 
ments whicli  have  been  effected  will  make  it  still  more 
popular. 

Tliese  lamps  are  for  operation  on  series  direct  current 
circuits  of  4  and  6.6  amperes.  The  5  ampere  luminous  arc 
lamp  has  recently  been  designed  in  order  to  meet  the  demand 
for  a  lamp  having  a  lower  wattage  than  the  6.6  amperes  and 
giving  greater  illumination  than  the  4  ampere  type.  The  im- 
provements in  the  magnetite  electrodes  for  use  with  the  above 
lamps  consist  in  increasing  the  life  per  trim  and  increasing 
the  efficiency.  The  4  and  5  ampere  long  life  electrodes  have 
a  life  of  350  and  225  hours  respectively  or  an  increase  of  75 
l)er  cent. 

The  high  efficiency  electrodes  differ  chiefly  from  the  long- 
life  electrode  in  the  amount  of  titanium  in  its  composition, 
the  use  of  a  larger  proportion  of  this  clement  in  combination 
with  other  materials  used  yielding  the  increased  light  giving 
properties.  The  gain  in  efficiency  due  to  the  use  of  these 
higli  efficiency  electrodes  varies  from  25  to  50-per  cent. 

Another  striking  development  is  the  skilful  adoption  of 
the  prismatic  refractor  to  the  luminous  arc  with  the  object 
of  securing  the  most  effective  light  distribution  for  street 
lighting  service.  The  use  of  the  prismatic  refractor  permits 
of  a  wide  spacing  of  units.  As  an  example  of  what  is  accom- 
plished by  the  use  of  the  high  efficiency  electrode  and  pris- 
matic refractor  with  the  luminous  arc  lamp,  it  may  be  stated 
that  the  5  ampere  luminous  arc  lamp  so  equipped  consumes 
at  the  terminals  only  388  watts  giving  a  m.h.c.p.  of  1131  or 
an  energy  consumption  of  only  .34  watts  per  mean  hemi- 
spherical c.p.  this  unit  developing  2,200  c.p.  at  an  angle  of 
10  deg.  below  the  horizontal,  the  most  useful  angle  for  street 
illumination. 


6,808  46,289 

6,808  46,289 

16,305  246,877 


In  his  annual  report,  Mr.  E.  O.  Champagne,  chief  boiler 
inspector  for  the  Montreal  Council,  blames  the  railways  as 
the  main  cause  of  the  smoke  nuisance,  and  says  that  elec- 
trilication  of  the  engines  on  the  island  is  the  only  real  cure. 
By  electrification  the  danger  from  locomotives  getting  out  of 
control  of  the  engineers  would  be  done  away  with  as  well  a§ 
tlie  smoke,  spark  and  cinder  nuisance. 


26 


THE     ELECTRICAL     NEWS 


February  1,  l'J15 


Jordan  River  Power  Development 

Description  of  Engineering  Features  Continued  from  Jan.  15th  issue — 
Flume,  Reservoir,  Pipe  Lines  and  Electrical  Equipment 

By  Mr.  C.   A.  Lee,  Superintendent 


Jordan  River  Dam  (continued) 

The  deep  snow  made  transportation  over  the  railroad  im- 
possible excepting  in  horse-drawn  sleighs.  This  condition 
was,  of  course,  foreseen,  and  75,000  sacks  of  cement  were 
stored  in  the  sheds  at  the  dam  site  before  winter  set  in. 
This  was  a  sufficient  supply  to  last  until  the  railroad  was 
opened  in  the  spring.  Only  the  necessary  camp  supplies 
were  transported  over  the  snow. 

With  the  exception  of  the  cableway  engine  and  the 
derrick  engines,  all  plant  used  in  the  construction  of  the 
dam  w^as  operated  by  electric  motors.  A  transmission  line 
7J4  miles  long,  built  on  the  pipe  line  right-of-way  and  the 
flume  right-of-way  from  the  power  house  to  the  dam  site, 
furnished  current  at  CGOO  volts.  This  voltage  was  stepped 
down  in  a  sub-station  at  the  dam  site  to  2200  volts,  the 
large  motors  operating  at  this  voltage,  and  it  was  further 
reduced  to  220  and  110  volts  for  the  small  motors  and  the 
lighting  circuits. 

All  cement  used  in  the  dam  was  manufactured  in  British 
Columbia.     A  laboratory   was   fitted  up   at   the   dam  and   the 


Jordan  River  dam,  the  completed  structure.     Water  passing  over  the 
spillway,  March  28,  1914. 

usual  physical  tests  were  made  on  all  cement  as  it  was 
received.  Tests  were  also  made  by  an  outside  laboratory  not 
connected  with  the  work  in  any  way.  Each  lot  of  1,000  sacks 
was  separately  sampled  for  the  two  sets  of  tests.  No  cement 
was  used  unless  both  tests  showed  favorable  results.  Boil- 
ing or  accelerated  tests  on  the  cement  to  be  used  the  fol- 
lowing day  were  made  each  day  in  the  field  laboratory. 
Compression  tests  were  made  on  0-in.  cubes  of  concrete 
which  were  cast  from  the  concrete  as  it  was  being  placed  in 
the  buttresses,  representing  the  material  actually  in  the  dam. 
The  results  of  these  tests  were  satisfactory.  In  building  the 
dam  132,000  sacks  of  cement  were  used. 

All  lumber  used  in  the  construction  of  the  dam  for  form 
work,  scaflfolds,  camp  buildings,  etc.,  was  sawn  in  the  com- 
pany's mill — located  at  the  lower  end  of  the  flume.  This 
lumlier  was  transported  to  the  dam  site  over  the  flume  rail- 
road.   The  total  <|uantity  of  lumber  used  was  1,200,000  ft.  B.M. 

Main  Flume 

The  main  flume  follows  the  east  side  of  llic  Jordan  River 

valley  from  the  Jordan  River  dam  to  the  forestry  reservoir, 

a  distance  of  5.3  miles.     The  side  of  the  valley  is  steep  for 

the  entire  distance  and  is  broken  b/  ircfjueiit  precipices  and 


deep  indentations.  As  a  rule  the  formation  is  suitable  for 
the  flume  foundations,  rock  or  hardpan  lying  only  a  foot  or 
so  under  the  surface,  but  in  a  few  places  it  was  rather  difficult 
to  get  a  secure  footing. 

The  flume  is  built  entirely  of  timber,  and  was  designed 
for  an  ultimate  carrying  capacity  of  175  cubic  feet  per  sec- 
ond. The  bo.x  is  6  ft.  by  6  ft.  in  section,  allowing  for  a 
depth  of  5  ft.  6  in.  of  water,  and  has  a  grade  of  1  ft.  in  1,000 
ft.  As  originally  built  the  box  was  only  boarded  up  to  a 
depth  sufficient  to  carry  75  cu.  ft.  per  sec,  and  was  supported 
on  bents  placed  15  ft.  centre  to  centre.  During  the  summer 
of  1913  the  box  was  completed  to  its  ma.ximum  capacity. 
In  order  to  support  the  additional  weight  of  water,  it  was 
necessary  to  erect  intermediate  trestle  bents,  making  the 
bents  7  ft.  6  in.  centre  to  centre. 

The  railroad  which  parallels  the  flume  for  its  entire 
length,  greatly  facilitated  the  work,  as  all  lumber  and  other 
construction  materials  could  be  delivered  at  the  points  at 
which  they  were  to  be  used. 

Five  gates  are  provided  along  the  length  of  the  flume. 
These  are  set  in  short  boxes  formed  by  dropping  the  floor 
of  the  fiume  about  three  feet  below  grade,  and  serve  to 
catch  all  sand  and  silt  which  may  enter  the  flume.  The  gates 
may  also  be  used  to  empty  the  flume  quickly  in  case  of 
emergency. 

Nearly  5,000,000  ft.  B.M.  of  lumber  was  used  in  the  con- 
struction of  the  flume.  This  was  all  cut  in  the  company's 
mill  located  at  the  lower  end  of  the  flume  and  adjacent  to 
the  forebay  reservoir.  Logs  were  procured  from  splendid 
timber  limits  near  the  mill,  and  were  hauled  to  the  mill  over 
skid  roads  by  steam  logging  engines.  The  mill  was  rated  at 
30,000  ft.  per  day,  but  by  replacing  the  steam  power  by  elec- 
tric motors  the  capacity  was  greatly  increased,  as  much  as 
■t.J.OOO  ft.  being  turned  out  in  a  ten-hour  day.  .Although  the 
mill  was  built  primarily  to  supply  the  flume  lumber,  all  the 
lumber  used  on  the  job  has  been  sawn  in  this  mill.  The  to- 
tal output  to  date  is  nearly  8,500,000  ft.  B.M.,  all  of  which 
was  used  for  construction  work. 

The  flume  has  been  in  continuous  service  since  its  com- 
pletion. There  have  been  several  short  interruptions  due  to 
slides  and  falling  timber.  With  a  flume  of  this  character  it 
is  only  natural  to  expect  some  trouble,  but  the  line  is  pat- 
rolled daily. 

Forebay  Reservoir 
The  flume  discharges  into  the  forebay  reservoir,  which 
is  a  small  artificial  lake  formed  in  the  comparatively  flat 
saddle  between  two  hills  by  two  earth  fill  dams  built  across 
the  valleys  immediately  to  the  north  and  south  of  the  ridge. 
These  dams,  or  embankments,  were  built  of  the  material 
excavated  from  the  higher  ground  lying  between  them,  thus 
adding  to  this  extent  to  the  capacity  of  the  reservoir.  The 
ca])acity  is  4,350,000  cubic  feet. 

The  north  dam  has  a  length  of  5G0  feet  on  the  crest 
and  contains  24,290  cubic  yards  of  material.  The  south  dam 
is  700  feet  long  and  has  a  volume  of  26,560  cubic  yards.  The 
slopes  of  both  embankments  are  S'/i  to  1  on  the  water  side 
and  2  to  1  on  the  lower  side.  The  maximum  height  of  both 
(lams  is  35  feet. 

Two  44-in.  diam.  rivolted  steel  pipes  pass  through  the 
base  of  the  south  dam  at  the  head  of  the  pipe  lines.  From 
the  core  wall  to  the  upper  edge  of  the  dam  these  pipes  are 
emlicddcd   in   concrete,   but   from   the  core  wall   to  the  lower 
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toe  they  are  in  open  culvert  with  a  common  centre  wall 
and  reinforced  roof,  thus  insuring  perfect  drainage  and 
allowing  inspection.  A  concrete  intake  structure  is  built 
at  the  upper  end  of  the  pipes,  and  the  control  of  water  is 
obtained  by  means  of  two  54-in,  diam.  roller-bearing  sluice 
gates,  behind  suitable  trash  racks.  The  gates  are  controlled 
from  the  top  of  a  structural  steel  gate  tower,  which  is  con- 
nected with  the  crest  of  the  dam  by  a  light  foot  bridge. 

An  emergency  spillway  is  built  in  the  solid  ground  at 
the  east  end  of  the  north  dam,  and  any  surplus  water  is  here 
returned  to  the  river,  which  flows  in  the  valley  about  400  ft. 
below  the  forebay  level.  The  crest  of  the  spillway  is  5  ft. 
below  the  dam  crests. 

The  function  of  the  forebay  is  to  increase  the  peak  load 
capacity  of  the  power  house  by  providing  storage  immedi- 
ately at  the  head  of  the  pipe  line,  and  also  to  furnish  a 
reserve  supply  of  water  sufficient  to  operate  the  generating 
machinery  for  a  few  hours  in  case  of  accident  to  the  flume. 

Pipe  Lines 

The  pressure  pipe  lines  from  the  forebay  to  the  power 
house  are  9,390  feet  long.  They  follow  the  general  slope 
of  the  hill,  and  are  laid  in  shallow  trenches  with  the  earth 
backfilled  to  form  a  cover  over  the  pipe.  There  are  numer- 
ous vertical  bends  of  a  few  degrees  each,  as  the  slope  of  the 
hill  side  is  not  uniform,  but  there  are  no  sumps  or  crests  in 
any  of  the  pipes.  The  lines  are  practically  straight  from  the 
forebay  to  the  power  house,  with  only  a  slight  horizontal 
bend  near  each  end.  In  excavating  the  trenches  for  the 
pipes  all  surface  soil  was  removed.  The  pipes  are  well  sup- 
ported on  hardpan  or  gravel  for  their  entire  length.  The 
space  between  the  bottom  of  the  pipe  and  the  trench  is 
tightly  packed  with  small  rocks  and  gravel.  This  serves  to 
give  uniform  support  over  the  entire  length  of  the  pipe  and 
also  forms  a  drain  for  seepage  water.  Concrete  deflecting 
walls,  built  at  intervals  along  the  pipe,  turn  this  water  out 
of  the  trench  and  into  natural  drains  along  the  hill. 

No.  1  pipe  is  a  lapwelded  steel  pipe  varying  in  thickness 
from  5-16  in.  at  the  wye  to  9-16  in.  at  the  power  house.  The 
joints  between  the  sections  are  spherical  "bump  joints,"  with 
double  or  single  rows  of  rivets,  depending  on  the  thickness 
of  the  steel.  For  2,200  feet  above  the  power  house  the  pipe 
is  banded  with  1-in.  steel  bands  having  malleable  cast  iron 
shoes.  This  banding  was  considered  necessary  on  account 
of  possible  severe  rams  in  the  pipe  caused  by  quick  governing. 

No.  2  pipe  is  a  heavy  rivetted  pipe  made  up  of  parallel 
outside  and  inside  courses,  the  thickness  varying  from  Yi  in. 
at  the  wye  to  1  in.  at  the  power  house.  The  longitudinal 
joints  are  provided  with  double  cover  plates,  making  a  joint 
of  about  78  per  cent,  efficiency.  Although  this  pipe  is  Yi^An. 
greater  in  diameter  than  No.  1  pipe,  the  results  obtained  are 
not  as  good.  The  very  rough  interior  surface  of  the  pipe 
which  results  from  the  parallel  courses  and  the  numerous 
rivet  heads,  increases  the  friction  in  the  pipe  so  that  there  is 
a  considerable  loss  of  head  when  the  unit  is  loaded.  The 
friction  loss,  or  loss  of  head,  is  nearly  15  per  cent,  greater  for 
No.  2  pipe  than  for  No.   1. 

Pipes  No.  1  and  2  are  each  equipped  with  six  air  valves, 
about  equally  spaced  along  the  lines.  Each  pipe  has  also 
three  manhole  openings,  one  located  at  the  lower  end,  one  at 
the  wye  pipe,  and  one  half-way  between  these  two.  There 
is  also  a  manhole  in  the  44-in.  pipe  just  below  the  forebay. 
Pipeline  No.  3  is  provided  with  seven  air  valves  equally 
spaced  along  the  line,  and  the  manhole  openings  are  located 
1,000  feet  apart  along  the  entire  length  of  the  pipe.  This 
generous  use  of  manholes  was  of  great  assistance  in  the 
erection  of  the  pipe,  the  extra  cost  being  more  than  com- 
pensated  for  by  the   time  gained  and   the   wages   saved. 

Connected  with  the  installation  of  No.  3  pipe  there  are 
some  experiences  which  may  prove  of  interest.  The  erec- 
tion of  this  pipe  was  started  late  in  the  summer  of  1913,  and 


the  field  work  was  finished  early  in  January,  1914.  On  fill- 
ing the  pipe  for  the  first  time  several  leaks  developed  in 
the  circumferential  welded  joints  of  the  heavier  pipes  near 
the  power  house  when  the  pressure  was  only  a  small  frac- 
tion of  the  static  head  to  which  the  pipes  would  be  sub- 
jected when  filled  to  the  top.  These  leaks  were  repaired 
by  rivetting  heavy  butt-straps  around  the  pipe  at  the  faulty 
welds,  but  on  account  of  the  possibility  of  other  leaks  de- 
veloping and  damaging  the  power  house  or  the  other  pipe 
lines,  it  was  decided  not  to  fill  No.  3  pipe  until  it  had  been 
tested  and  made  safe  against  further  failures. 

It  was  planned  to  test  the  pipe  in  comparatively  short 
sections,  so  that  in  case  of  failure  the  amount  of  water  in 
the  section  under  test  would  not  be  sufficient  to  do  any  dam- 
age. To  make  these  tests  a  bulkhead  was  designed  to  fit 
in  the  pipe  at  the  upper  end  of  the  section  under  test  and 
to  confine  the  water  between  that  point  and  closed  gates 
at  the  lower  end  of  the  pipe. 

The  bulkhead  was  made  up  of  a  dished  steel  casting 
about  2J4  in.  less  in  diameter  than  the  internal  diameter  of 
the  pipe.  The  circumference  of  this  casting  formed  the  base 
of  a  packing  gland  built  up  of  steel  rings  which  confined 
the  packing.  The  packing  consisted  of  two  rings  of  1  in. 
square  hard  steam  packing,  one  on  either  side  of  a  ring 
of  rubber  packing  1  in.  thick  and  2-in.  wide.  The  back  steel 
ring  of  the  gland  was  provided  with  sixteen  forged  steel 
dogs  which  held  the  ring  from  moving  up  the  pipe,  the  ends 


Bulkhead  used  in  making  tests  on  No.  3  pipe. 

of  the  dogs  resting  against  the  end  of  the  next  section  of 
pipe  at  a  rivetted  joint.  The  pressure  of  the  water  against 
the  bulkhead  compressed  the  packing  by  forcing  the  bulkhead 
or  disc  into  the  back  ring  of  the  gland,  which,  in  turn,  was 
held  securely  in  place  by  the  dogs,  thus  making  a  water- 
tight joint.  The  whole  contrivance  was  mounted  on  rollers 
to  enable  it  to  be  moved  along  the  pipe. 

The  pipe  line  was  cut  at  the  upper  end  of  the  welded 
portion  of  the  pipe,  and  the  bulkhead  was  lowered  (by  means 
of  a  light  wire  rope)  to  the  upper  end  of  the  section  to  be 
tested  first.  Some  trouble  was  experienced  at  first  in  setting 
up  the  bulkhead  in  the  pipe,  but  after  several  unsuccessful 
attempts  the  pipe  crew  learned  to  overcome  their  difficulties 
and  were  able  to  make  a  tight  joint. 

The  pipe  was  filled  up  to  the  bulkhead  through  a  by-pass 
from  one  of  the  old  lines,  and  the  pressure  was  raised  to 
the  required  test  pressure  by  means  of  a  large  hand  operated 
boiler  test  pump.  The  bulkhead  was  provided  with  an  air 
valve  to  exhaust  all  air  from  the  pipe  and  make  sure  that 
the  space  was  entirely  filled  with  water.  A  pressure  gauge 
was  attached  to  the  pipe  and  in  each  test  the  pressure  was 
raised  by  means  of  the  pump  at  35  per  cent,  in  excess  of  the 
pressure  due  to  the  static  head,  this  pressure  being  recorded 
at  the  lower  end  of  the  section  under  test.     Before  making 
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the  excess  pressure  test,  each  section  was  tested  under  static 
head  by  hammering  along  the  welds  with  3-11).   lianimers. 

So  far  as  the  writer  has  been  able  to  learn,  this  is  the 
first  time  a  large  high  pressure  pipe  line  has  been  tested  in 
the  field  after  erection.  The  results  obtained  at  Jordan 
River  would  indicate  the  practicability  of  such  a  test,  and  it 
must  be  admitted  that  such  a  test  is  of  great  value  in  prov- 
ing the  pipe,  not  under  shop  conditions,  but  under  actual 
working  conditions.  These  tests  suggest  the  use  of  a  bulk- 
head, similar  to  the  one  used  at  Jordan  River,  in  connection 
with  the  erection  of  almost  any  long  pressure  pipe  line.  By 
the  use  of  such  a  bulkhead  the  pipe  could  be  tested  from  the 
bottom  as  the  work  proceeded.  It  could  be  kept  filled  with 
water  and  the  trench  could  be  backfilled  at  once,  thus  avoid- 
ing the  usual  temperature  stresses  set  up  in  such  a  pipe  line. 

The  Pelton  Water  Wheel  Company,  who  were  the  con- 
tractors for  the  pipe  line,  designed  the  bulkhead  and  made 
the  tests  on  the  pipe  under  the  direction  of  the  \'ancouver 
Island  Power  Company's  engineers. 

POWER  HOUSE  AND  MACHINERY 

The  power  house  is  located  near  the  beach  and  about 
3,500  ft.  east  of  the  mouth  of  the  river.  The  pressure  pipe 
lines  enter  the  rear  of  the  building  and  the  water  from  the 
wheels  is  discharged  at  the  front  where  it  enters  a  short 
tailrace  channel  which  empties  into  a  tidal  slough  joining 
the  river  near  its  mouth. 

The  original  power  house  building,  completed  in  I'.lll,  is 
a  concrete  structure  having  a  ground  area  91  feet  6  ins.  long 
by  47  feet  wide.  In  this  building  space  was  provided  for  two 
generating  units  of  4,000  kw.  capacity  each,  two  100  kw.  ex- 
citer units,  two  banks  of  transformers,  and  other  auxiliary 
electrical  apparatus  to  complete  the  equipment.  No.  1  gen  ■ 
erating  unit  was  put  in  operation  in  the  latter  part  of  1911, 
and  the  following  year  No.  2  unit  was  installed. 

Before  starting  on  the  construction  of  this  building  test 
pits  were  sunk  to  determine  the  nature  of  the  underlying 
material.  Test  piles  were  also  driven  and  were  loaded  and 
found  to  successfully  support  over  five  tons  per  square  foot. 
The  pits  uncovered  a  stratum  of  hard  sandy  clay  about  18  to 
20  feet  below  the  ground  surface.  Bedrock  was  known  to  lie 
about  50  to  75  feet  below  the  surface,  but  it  was  not  con- 
sidered necessary  to  go  this  deep  to  be  assured  of  a  satis- 
factory foundation.  The  building  and  machinery  foundation.^ 
were  designed  to  be  placed  on  the  hard  clay  stratum  about 
18  feet  below  the  surface,  with  a  maximum  load  of  not  over 
four  tons  per  square  foot. 

An  Unstable  Sub-surface 

When  the  construction  was  nearly  linishcd  it  was  noted 
that  the  building  and  machinery  foundations  appeared  to  be 
sinking,  and  this  fact  was  verified  by  taking  levels.  By 
means  of  a  small  well  drilling  outfit  several  test  holes  were 
sunk  to  bedrock,  and  it  was  then  found  that  the  hard  sand 
and  clay  stratum  extended  only  some  sixteen  feet  below  the 
base  of  the  foundations,  where  it  merged  into  coarse  beach 
gravel  and  sand  extending  about  ten  feet  further,  below 
which,  at  a  depth  of  about  25  feet  beneath  the  foundation,  a 
20-foot  layer  of  soft  mud  and  peal  existed  which  yielded  to 
the  pressure  of  the  stratum  above  with  its  super-imposed 
load.  This  bed  of  peat  and  clay  lay  directly  over  the  soft 
sand-stone  bedrock.  These  test  holes  proved  very  conclu- 
sively that  the  flat  on  which  the  power  house  was  Iniill  was 
formed  by  a  series  of  slides  ol'f  the  steep  hill  l)ehind.  It  is 
f)f  interest  to  note  that  in  sinking  the  test  drill  holes  and  the 
foundation  piles,  the  drill  passed  through  lir  logs  about  six 
feet  through  and  40  feet  underground,  which  appeared,  froir 
the  chips  and  borings  brought  up  in  the  sand  pump,  to  be 
in  a  perfect  state  of  preservation.  Later  cm  some  pieces  of 
Indian  basket  were  pumped  up  from  a  depth  of  about  twenty- 
five  feet.  The  great  age  of  the  fir  logs  and  the  basket  may 
be   estiniakd   from   the   fact    that    trees   growing  on    the   sur- 


face of  the  ground  could  not  be  less  than  11)1)  or  500  yearj 
1.1(1. 

\\  lull  the  subsurface  formation  was  determined,  steps 
were  at  once  taken  to  reinforce  the  machinery  foundations. 
•V  trench  was  excavated  around  these  foundations  and  they 
were  cut  entirely  free  from  the  building.  By  means  of  a  well 
drilling  outfit,  twenty-two  12-in.  standard  pipe  casings  were 
sunk  around  the  foundations  to  bedrock,  and  these  casings 
were  filled  with  concrete.  Holes  were  cut  through  the  foun- 
dations near  the  bottom,  and  large  I-beams  were  inserted, 
resting  on  the  tops  of  the  concrete  piles.  These  beams  were 
concreted  into  the  foundations  and  the  tops  of  the  piles  were 
incased  in  concrete,  making  a  solid  mass  above  the  tops  of 
the  piles  and  assuring  a  rigid  support. 

No.  I  pipe  line  was  cut  about  three-fourths  of  the  way 
round  in  two  places  immediately  behind  the  power  house. 
These  cuts  were  banded  with  heavy  cast  iron  niuflfs  which 
were  caulked  with  lead  wool,  and  in  this  way  flexible  joints 
were  provided  so  that  no  strain  could  be  thrown  on  to  the 
pipe  by  any  movement  of  the  l)uilding  or  the  machinery 
foundations. 

A  pile  foundation  similar  to  tliat  for  No.  1  unit  was 
driven  for  supporting  No.  2  unit,  but  in  this  case  the  concrete 
foundation  was  built  directly  over  the  piles  and  not  sup- 
ported on  I-beams.  No  piles  were  put  down  to  support  the 
building  as  this  was  not  considered  necessary,  since  it  was 
cut  entirely  free  from  the  foundations  of  the  machines.  Such 
slight  settlement  of  the  building'  as  has  occurred  has  not 
been  serious.  The  walls  are  cracked  in  a  few  places,  but 
aside  from  this  no  damage  has  been  done. 

The  Extension  a  Separate  Building 

The  construction  nf  the  addition  to  the  power  house  was 
started  in  the  spring  of  19i:i,  but  on  account  of  unavoidable 
delays  which  necessitated  shutting  do\\'n  all  construction 
work  for  about  eight  months,  the  work  was  not  finished  un- 
til September,  1914.  The  new  building  is  not  altogether  an 
extension  to  the  old  one,  l)ut  was  constructed  as  an  entirely 


Assembled  rotating  parts  No.  3  unit. --Weight  M  tons. 

separate  building,  not  being  tied  to  the  old  one  in  any  way. 
It  covers  about  double  the  area  of  the  old  building.  The  main 
part  of  the  new  building  is  a  continuation  of  the  old  one  and 
is  120  feet  long  and  47  feet  wide,  forming  the  generator  room. 
Behind  this,  and  also  extending  behind  the  old  building  for 
over  half  its  length,  is  a  large  room  i:iO  feet  long  by  27  feet 
wide,  which  forms  the  high  tension  switching  room. 


The  lloor  of  the  old  building  is  at  elevation   107. 


5  or  "J/j 


ft.  aliove  high  tide.  This  was  considered  too  low  as  there 
might  be  a  possible  combination  of  high  tide  and  strong 
wind  which  would  back  the  water  up  into  the  wheel  pits  and 
put  the  plant  temporarily  out  of  commission.  The  floor  of 
the    new    building   was    llicrcfore    built    5    ft.    higher    than    this 
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with  a  corresponding  difference  in  the  elevation  of  the  wheel 
pits. 

The  whole  weight  of  the  building  and  machinery  is  sup- 
ported on  concrete  piles  resting  on  bedrock.  These  piles  are 
similar  to  those  supporting  No.  1  and  Xo.  2  units  in  the  old 
power  house.  They  were  cast  in  12-in.  diameter  standard 
pipe  casings  which  were  driven  by  a  well  drill  and  vary  in 
length  from  45  to  73  ft.,  the  average  length  being  56J/2  ft. 
The  total  number  of  piles  under  the  building  and  machinery 
foundations  is  102,  and  these  are  so  placed  as  to  equalize  the 
load  as  nearly  as  possible,  the  average  load  per  mile  being 
28  tons. 

The  piles  were  cut  off  lielow  the  basement  floor  level 
which  is  at  elevation  1(12..').  Those  under  the  walls  of  the 
Iniilding   are    capped    )iy    a    heavy    reinforced    concrete    beam 


Generator,  governors,  oil  pump  and  gate  valves— No.  3  unit. 

which  supports  the  walls  of  the  building  and  also  the  edges 
of  the  basement  floor.  The  floor  of  the  basement  is  a  rein- 
forced concrete  slab  8  ins.  thick  which  is  continuous  over 
the  entire  area  of  the  basement,  securely  tieing  together  the 
tops  of  all  the  foundation  piles  and  thus  assuring  a  very 
solid  and  rigid  structure.  Between  the  piles  all  soft  surface 
soil  was  excavated  down  to  gravel  stratum  and  the  excava- 
tion was  back-filled  to  the  bottom  of  the  floor  slab  with  grav- 
el and  sand,  tamped  in  to  form  an  unyielding  support  for  the 
floor  above.  Over  the  groups  of  piles  which  support  the  ma- 
chinery the  floor  thickness  was  increased  to  2  feet  and  rein- 
forced with  1-in.  square  rods  on  12-in.  centres  both -ways. 
This  heavy  slab  extends  for  nearly  tlie  whole  length  of  the 
generator  room  and  supports  the  concrete  foundations  for 
the  generators  and  exciters.  Reinforcement  rods  are  embed- 
ded for  6  feet  into  the  tops  of  all  the  piles  and  are  bent  over 
to  tie  into  the  concrete  resting  on  the  piles. 

In  order  to  limit  the  loading  on  the  foundation  piles,  the 
building  was  constructed  as  light  as  is  consistent  with  good 
design.  The  walls  are  12  ins.  thick  up  to  the  level  of  the  main 
floor,  and  above  that  they  are  8  ins.  thick,  but  stiffened  by 
pilasters  placed  i:!  ft.  0  ins.  centre  to  centre.  The  pilasters 
are  heavily  reinforced  with  ^-in.  rods  and  the  walls  are  re- 
inforced with  3/s-in-  rods  on  18-in.  centres  both  ways.  The 
roof  is  a  reinforced  concrete  slab  3J4  ins.  thick  and  support- 
ed on  steel  roof  trusses  and  I-beam  purlines.  The  front 
crane  girder  is  supported  on  the  front  wall  pilasters,  which 
extend  12  ins.  inside  the  wall,  but  the  back  girder  rests  on 
15-in.  I-beam  columns  which  are  supported  on  concrete  col- 
umns below  the  main  floor.  These  I-beam  columns  are  con- 
tinued above  the  crane  girder  ste])  and  support  one  end  of 
llie  roof  trusses  along  the  peak  of  the  roof. 

The  new  part  of  the  power  house  building  is  not  joined 
to  the  old  part  in  any  way,  and  in  case  of  any  further  settle- 
ment of  the  old  building,  the  new  part  will  not  be  affected. 
Wherever  the  walls,  floors  or  roof  of  the  new  building  come 


in  contact  with  the  old  work  a  slip  joint  is  provided.  This 
joint  was  made  by  pointing  the  old  concrete  along  the  sur- 
faces of  contact  with  several  thick  coats  of  asphaltum  com- 
pound, which  is  commonly  used  for  filling  expansion  joints 
in  concrete  work.  This  compound  does  not  become  soft  an.l 
run  out  of  the  joints  at  any  .Trdinary  temperature. 

Space  for  Future  Units 

Space  is  provided  in  the  new  building  for  two  generating 
units,  with  exciters  and  other  auxiliary  electrical  apparatus, 
but  only  one  unit  is  installed  at  the  present  time.  The  new 
high  tension  switch  room  is  designed  to  accommodate  all  of 
the  high-tension  switches  for  both  the  old  and  the  new  instal- 
lations, and  space  is  also  provided  in  this  room  for  two  sets 
of  inside  type  lightning  arresters. 

A'o.  1  and  No.  2  units  in  the  old  building  are  identical  in 
size  and  design.  Each  of  these  has  a  4,000  kw.,  2,200  volt,  :;- 
phase,  00-cycle  .Allis-Chalmers- Bullock  generator  driven  at 
41)0  r.p.m.  by  a  single  Doble  tangential  water  wheel  of  6,000 
h.)!.  which  is  mounted  on  one  end  of  the  shaft  and  overhangs 
the  Ijearing  at  that  end  of  the  unit.  The  shaft  is  a  hollow 
nickel  steel  forging  having  a  diameter  of  14  ins.  in  the  bear- 
ings, which  are  40  ins.  long.  These  bearings  are  peculiar  in 
that  they  have  no  top  shell.  The  weight  of  the  revolving 
parts  is  sufficient  to  overcome  any  tendency  of  the  shaft  to 
lift  or  roll  out  of  the  bottom  shell,  and  the  whole  upper  hah" 
of  the  shaft  being  exposed,  a  great  quantity  of  oil  is  spread 
over  it  by  the  oil  rings  and  efficient  lubrication  is  assured. 

Water  is  conveyed  from  the  terminal  end  of  the  pressure 
pipe  through  a  cast  steel  flanged  taper  pipe  which  is  bolted 
to  tlie  flanged  end  of  the  pipe.  This  taper  piece  decreases  in 
diameter  from  :«)  ins.  to  24  ins.  at  the  outlet  end,  where  it  is 
bolted  to  a  hand  operated,  24-in.  single  disc,  steel  body,  ris- 
ing stem  gate  valve  which  is  provided  with  a  by-pass.  The 
steel  nozzle  casting  is  bolted  to  this  valve.  The  jet  of  water 
is  projected  onto  the  wheel  through  a  Doble  needle  regulat- 
ing nozzle  and  the  governing  is  done  by  a  type  Q  Lombard 
governor,  operating  the  needle  gear  by  means  of  an  oil  pres- 
sure cylinder.  Surges  or  rams  in  the  pipe  line  caused  by  the 
quick  closing  of  the  main  nozzle  are  prevented  by  the  Doble 
relief  nozzle.  This  nozzle  is  similar  to  the  main  nozzle,  but 
is  located  below  it  and  the  stream  does  not  hit  the  buckets  on 
the  wheel,  but  is  discharged  freely  down  the  tail  race.  This 
relief  nozzle  is  operated  by  the  governor  through  links  con- 
nected to  a  dash-pot  or  differential  cataract  on  the  relief 
needle  stem.  The  gradual  closing  of  the  main  nozzle  does 
not  operate  the  relief,  but  in  case  of  quick  closing  the  catar- 
act conies  into  operation  and  the  relief  opens  as  rapidly  as 
the  main  nozzle  closes.  Heavy  coil  springs  bring  about  the 
gradual  closing  of  the  relief  nozzle,  and  the  time  of  closing 
can  be  regulated  by  adjusting  the  cataract  by-pass  valves. 
Oil  pressure  for  the  operation  of  the  governor  is  supplied  by 
a  motor-driven  oil  pump  which  automatically  maintains  the 
pressure  in  the  supply  tank. 

No.  3  Unit 

No.  3  unit  was  put  into  operation  in  October,  1914.  This 
unit  is  an  8,000  kw.,  2,200  volt,  60-cycle,  3-phase,  Canadian 
General  Electric  generator  driven  at  400  r.p.m.  by  two  Doble 
tangential  water  wheels,  one  mounted  on  each  end  of  the 
shaft  and  overhanging  the  bearings.  The  water  wheels  are 
rated  at  13,000  h.p.  The  shaft  is  a  hollow  nickel  steel  forging 
and  is  16  ins.  in  diameter  in  the  bearings,  which  are  60  ins. 
long.  These  bearings  are  of  the  single  shell  type  similar  to 
those  on  No.  1  and  No.  2  units. 

The  two  wheels  on  this  unit  are  supplied  with  water 
through  a  flanged  cast  steel  wye  which  is  bolted  to  the  ter- 
minal end  of  the  pressure  pipe  immediately  behind  the  unit 
foundation.  The  entrance  connection  of  the  wye  is  48  ins. 
in  diameter  and  the  branches  are  34  ins.  To  these  branches 
are  bolted  cast  steel  taper  pipes,  reducing  to  24  ins.,  and  to 
these  are  bolted  tlie  24-in.  single  disc,  steel  body  gate  valves. 
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These  gate  valves  are  operated  by  small  reversible  watci 
virheels  which  arc  mounted  on  brackets  on  the  yokes  of  the 
valves.  The  water  motors  operate  the  bronze  nut  on  the 
rising  stem  of  the  valve  through  a  system  of  spur  and  bevel 
gearing,  and  provide  a  dependable  means  for  opening  or 
closing  the  valves.  Water  is  supplied  to  the  wheels  through 
short  pipes  connected  to  the  hood  of  the  valve,  and  an  auto- 
matic device  is  provided  which  prevents  over-running.  The 
cast  steel  nozzle  bodied  with  main  and  relief  nozzles,  are 
bolted  directly  to  the  gate  valves. 

Each  wheel  is  provided  with  an  entirely  separate  direct 
motion,  oil  operated,  relay  type  governor,  the  piston  of  the 
governor  motor  cylinder  being  mounted  directly  on  the  ex- 
tended needle  stem  of  the  main  nozzle,  and  from  this  stem 
the  auxiliary  or  relief  nozzle  is  operated  by  double  levers 
connected  to  the  cataract  on  the  stem  of  the  auxiliary  needle. 
This  direct  application  of  the  motive  power  of  the  governor 
to  the  controlling  means  of  the  water  wheel,  without  any 
intermediate  connections,  is  a  great  improvement  over  the 
old  system  of  applying  the  power  through  a  system  of  links, 
with  their  inherent  lost  motion  and  backlash.  These  govern- 
ors have  given  exceptionally  good  regulation  without  caus- 
ing any  appreciable  surges  in  the  long  pipe  line.  In  testing 
the  governors  the  unit  was  run  with  water  on  both  wheels 
and  both  governors  in  gear,  with  no  load  on  the  generator. 

Connected  with  the  governors  is  a  special  hand  control 
consisting  of  a  separate  cylinder,  the  piston  rod  of  which  is 
connected  to  the  main  needle  levers,  and  a  hand  oil  pump 
for  operating  this  cylinder.  When  the  governor  is  in  gear 
the  hand  control  is  thrown  out  by  opening  a  by-pass  and  al- 
lowing the  oil  in  the  cylinder  to  flow  freely  past  the  piston. 

Oil  pressure  for  the  operation  of  the  two  governors  is 
provided  by. a  water  motor  driven  gear  type  pump  with  a 
welded  steel  oil  pressure  accumulator  tank.  The  pump  motor 
is  controlled  by  a  float  in  a  chamber  connected  with  the  ac- 
cumulator tank. 

A  Separate  Exciter 

.■\  separate  exciter  unit  is  provided  for  each  main  gen- 
erator unit.  No.  1  and  No.  2  exciters  are  100  kw.  125-volt  di- 
rect-current generators  on  the  same  shaft  with  a  100  h.p. 
water  wheel  and  a  150  h.p.,  2,300-volt  induction  motor.  No. 
3  exciter  is  a  200  kw.  generator  direct  connected  to  a  200  h.p. 
water  wheel  and  a  300  h.p.,  2,200  volt  induction  motor.  No 
governors  are  provided  for  the  exciters,  the  speed  being  held 
constant  by  the  induction  motors.  Water  is  supplied  to  the 
exciter  wheels  from  a  header  connected  to  all  three  main 
pressure  pipes.  An  arrangement  of  valves  permits  any  ex- 
citer unit  to  be  run  off  any  main  pressure  pipe. 
The  Transformers 

The  transformer  equipment  consists  of  two  banks  of 
1,450  kw.  transformers,  with  one  spare,  and  one  bank  of  3,000 
kw.  transformers;  all  of  the  oil  insulated,  water-cooled  type. 
They  step  the  voltage  up  from  2,200  to  60,000  volts,  at  which 
pressure   the  current  is  transmitted  to   Victoria. 

The  cables  from  the  generators  are  carried  in  tile  ducts 
embedded  in  the  concrete  floor  of  -the  building,  to  the  gen- 
erator switches,  and  thence  to  the  bus  room  located  in  the 
basement  of  the  west  end  of  the  new  building.  Directly 
above  the  bus  structure,  on  the  main  floor,  are  located  the 
3,200-volt,  old  break,  automatic  switches.  After  passing 
through  these  switches  the  current  at  2,200  volts  is  carried 
along  the  back  wall  of  the  building  behind  the  transformers, 
and  from  here  is  tapped  to  the  primary  side  of  the  trans- 
formers. All  of  the  3,200  volt  conductors  are  made  up  of  ;4- 
in.  by  4-in.  copper  bars,  the  number  of  bars  used  varying  in 
proportion  to  the  current  to  be  carried. 

Current  at  60,000  volts  is  conducted  from  llic  transform- 
ers through  the  back  wall  of  the  generator  room  in  porce- 
lain wall  bushings  and  into  the  high-tension  switch  room. 
The   high-tension   buses  are   supported   on   insulators  on   the 


back  wall  of  the  room  and  the  oil  break  switclies  are  in  a 
line  down  the  centre  of  the  room,  directly  under  the  discon- 
necting switches,  which  are  mounted  on  a  structural  steel 
frame.  All  high-tension  conductors  are  1-in.  copper  tubing. 
Two  60,000-volt  lines  leave  the  building  through  large  wall 
bushings,  and  lead  to  a  steel  distributing  tower  a  short  dis- 
tance in  the  rear  of  the  power  house. 

All  lighting  and  control  wiring  in  the  power  house  is 
concealed  in  conduit  pipe  embedded  in  the  concrete  floors 
and  walls. 

Transmission  Line 

The  transmission  line  from  the  Jordan  River  to  the  Vic- 
toria sub-station  is  37  miles  long.  For  about  lifteen  miles 
from  the  power  house  it  follows  the  shore  line  through  some 
very  rough  and  heavily  timbered  country,  but  at  that  point  it 
strikes  inland  for  the  remaining  distance.     The  right-of-way  is 


Switchboard— showing  old  and  new  boards. 

cleared  on  both  sides  of  the  line  to  a  sufficient  width  to  guard 
against  the  breaking  of  the  line  by  falling  trees. 

The  poles  are  of  cedar  cut  from  the  forest  adjacent  to  the 
line.  They  have  a  minimum  diameter  of  9  ins.  at  the  top  and 
are  from  50  to  60  ft.  high.  The  cross-arms  are  of  galvanized 
steel  9  ft.  long,  and  are  made  up  of  two  IJ^-in.  by  1^-in. 
angles,  with  1^-in.  angle  diagonal  braces  to  the  pole.  This 
provides  for  two  3-phase  circuits,  one  carried  on  either  side 
of  the  pole.  The  spacing  of  the  poles  varies  from  300  to  400 
ft.  but  there  are  several  spans  across  guUeys  whicli  are  nuicli 
longer. 

The  conductor  is  aluminium  cable  made  up  of  seven 
strands  of  No.  8  wire.  It  is  supported  on  two-piece  brown 
glazed  porcelain  suspension  type  insulators.  .\t  all  angles 
where  the  line  is  drawn  towards  the  pole  it  is  dead-ended, 
using  two  insulators  with  the  conductor  taken  across  in  a 
suspended  loop. 

At  present  only  one  circuit  is  carried  on  ibc  poles,  but 
it  is  intended  to  string  the  second  circuit  in  the  near  future. 

Organization 

The  work,  from  the  lirst  pioneering  to  llu-  liual  comple- 
tion of  the  installation  of  the  first  4,000  kw.  uiiil  in  the  spring 
of  J912.  was  under  the  direction  of  Wynn  Mereilith.  one  of 
the  firm  of  Sanderson  and  I'orter.  The  preliminary  surveys 
were  under  the  immediate  charge  of  A.  li.  Carey  and  V..  E. 
Cari)enter  was  in  immediate  charge  of  all  conslruclion. 

.Since  the  completion  of  the  initial  development,  all  work 
has  been  done  under  the  direction  of  G.  K.  G.  Conway,  M.  Can. 
Soc.  C.E.,  chief  engineer  of  the  company,  with  C.  M.  Tripp 
as  engineering  superintendent  in  Victoria.  The  writer  has 
had  charge  of  construction  since  September.  I'.il:.'. 
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International  Niagara  Power  Question 

Necessity  for  Constant  Watchfulness  Lest  Conditions  Unfavorable  to  Canada 
Become  Established— We  Shall  Soon  Need  Our  Full  Share 


By  Mr.  Arth 

A     complex  situation   exists  along  the   Niagara   River, 
more   particularly     in     the     vicinity   of   the   Falls. 
Since  the   ratification     of     the     Boundary   Waters 
Treaty,  a  number  of  Bills  relating  to  hydro-electric 
development  on  the  Niagara  River,  have  been  presented  to 
the  United  States  Congress. 

Smith  Bill— Cline  Bill 

Two  such  Bills  have  been  under  special  consideration 
by  the  Committee  on  Foreign  Affairs.  One  of  these  was  in- 
troduced by  Representative  Chas.  B.  Smith,  of  the  State  of 
New  York,  and  the  other  by  Representative  Cyrus  Cline, 
of  Indiana,  who  is  also  Chairman  of  the  Sub-Committee  on 
Niagara  legislation. 

Of  the  various  Bills  introduced,  the  provisions  of  the 
two  just  mentioned  are  *he  more  important,  and  if  enacted 
into  law,  without  being  modified,  will  be  of  serious  import 
to  Canada.  Such  Bills  have  one  very  important  aspect, 
namely,  that  if  they  are  enacted  into  law  they  are  of  force 
in  the  United  States,  even  though  the  Treaty  relating  to 
Boundary  Waters   should  lapse. 

There  are  two  features  which  afifect  Canada  more  imme- 
diately and  which  are  common  both  to  the  Smith  Bill  and 
the  Cline  Bill.  These  are:  the  exportation  of  electricity  from 
Canada  to  the  United  States;  and.  sccimd.  the  quantity  of 
water  which  will  be  permitted  to  be  diverted  from  the  Nia- 
gara River  for  power  purposes. 

During  11114,  it  has  been  necessary,  on  several  occa- 
sions, to  prepare  Memoranda  dealing  with  these  subjects, 
and  some  of  the  statements  appearing  in  such  Memoranda 
are  here  made  use  of. 

Doctrine  of  Equal  Benefits 

Before  proceeding  witli  our  brief  survey  there  are  one 
or  two  matters  related  to  the  legislation  now  pending  at 
Washington,  which  should  be  borne  in  mind.  One  of  these 
is  what  we  may  term  the  Doctrine  of  Equal  Benefits. 

When    the    International    Waterways    Commission     has 
deliberated  on  behalf  of  Canada  and  the  United  States,  up- 
on such  matters,  the  opinion  has  repeatedly  been  expressed, 
that  the  division  of  Boundary  Waters  and  the  benefits  there- 
from, should  be  based  upon  the  doctrine  of  equality.     It  was 
represented   that  neither   Canada   nor  the   United   States   de- 
sired  to   be   forced   into   circumstances   which   made   for   in- 
equality of  benefits  without  receiving  adequate  quid  pro  quo. 
Thus,    with    respect    to    electrical    energy,    one    fundamental 
subject  laid  down  for  consideration  by  the  Commission  was; 
"The   transmission   of  electric   energy   gener- 
ated  in   Canada,   to   the  United   States,   and  vice 
versa." 

The    present    International    Joint    Commission,    in    some 
of  its  opinions,  has  been  pronounced  in  giving  expression  to 
this  same  principle,  or  doctrine,  of  equal  rights  and  benefits. 
A  Question  of  Jurisdiction 

One  other  point  involves  tlie  question  of  extent  of  the 
jurisdiction  of  the  International  Joint  Commission,  with  re- 
spect to  certain  diversions  of  water  above  the  Falls.  Both 
the  Smith  and  the  Cline  Bill  contain  provisions  which  imply 
a  raising  of  this  question. 

A  careful  reading  of  the   Boundary   Waters  Treaty  will 
show   that   the    International   Joint    Commission    have   juris- 
diction over  the  Lower   Niagara  River.     It  would,   however, 
appear  that  the  authors  of  the  Bills  above  referred  to,  as  well 
*  Before  the  annual  meetings  of  the  Commission   of   Conservation. 


ur  V.  White 

as  certain  other  persons,  assume  that  the  Commission  are 
without  jurisdiction  for  certain  diversions  above  the  Falls. 
The  Subject  of  Plant  Efficiency 
This  subject  of  jurisdiction  may  involve  the  right  to 
utilize  the  additional  100  feet  of  head  existent  in  the  Lower 
Niagara  River.  And  in  this  connection  both  the  Smith  Bill 
and  the  Cline  Bill  contain  provisions  relating  to  efficiency 
of  plants;  and  to  the  possible  enforced  abandonment,  at  the 
order  of  the  Secretary  of  War,  of  the  present  power  develop- 
ments at  Niagara  Falls  on  the  United  States  side  of  the 
boundary,  and  the  replacement  of  these  plants  by  others 
utilizing  the  water  under  the  combined  head  obtainable  from 
the  Falls,  and  the  rapids  of  the  lower  River.  This  is  an 
important  subject,  because,  for  one  thing,  companies  in  the 
United  States — notably  the  Niagara  Gorge  Railway  Com- 
pany— appear  to  be  seeking  an  opportunity  to  make  diver- 
sions from  the  lower  Niagara  River.  It  would  be  profitable 
to  consider  to  what  extent  eiflier  of  the  Bills  would  afford  op- 
portunity for  companies  to  secure  such  rights  of  diversion 
and,  in  this  connection,  the  remarks  of  the  late  Secretary  of 
War,  before  the  Committee  on  Foreign  Affairs  in  February, 
1913,  are  notable. 

Expiration  of  Burton  Act 
-•\nother  point  to  be  remembered,  is  that  the  Burton 
Act,  which  for  years  restricted  both  the  diversion  of  water 
and  the  importation  of  electricity  into  the  United  States, 
expired  about  a  year  ago.  The  Burton  Act  provided  for  the 
granting  of  permits  for  diversion  on  the  United  States 
side,  of  15,600  cubic  feet  of  water  per  second.  The  Bound- 
ary Waters  Treaty  provides  for  an  allotment  to  the  United 
States  of  20,000  cubic  feet  of  water  per  second.  Permits  for 
the  difference,  4,400  second-feet,  have  not  yet  been  granted. 
This  surplus  water  is  coveted  by  the  State  of  New  York;  by 
the  existing  power  companies;  and  by  other  interests.  A 
knowledge  of  this  fact  will  throw  light  on  certain  phases 
of  the  legislation  proposed  in  the  Bills  which  are  here  a 
subject  of  comment. 

The  United  States  Fears  that  Canadian  Markets  May  Absorb 
Electricity 
An  object  avowedly  sought  to  be  attained  by  some  of 
these  measures,  is  the  importation  into  the  United  States  of 
increased  quantities  of  electrical  energy  generated  in  Canada. 
It  is  abundantly  evident  that  the  motive  prompting  the 
early  passing  of  such  legislation  is  the  fear  that  the  longer 
the  delay  that  occurs  in  actually  receiving  electrical  energy 
from  Canada,  the  less  will  be  the  amount  that  may  be  so 
received;  because  Canada,  owing  to  her  growing  manufac- 
tures and  demands,  is  rapidly  absorbing  the  surplus  energy 
which  is  coveted  chiefly  for  the  State  of   New  York. 

Consider  some  confirmatory  testimony  upon  this  mat- 
ter: Lieutenant-Colonel  J.  C.  Sanford,  reporting  on  January 
6th,  1913,  upon  the  subject  of  Niagara  power,  to  the  Chief 
of  Engineers,  United  States  Army,  states; 

"There  is  no  question  but  that  Niagara  power 
will  soon  be  utilized  to  the  fullest  extent  allowed 
by  governmental  restrictions.  If  advantage  of 
the  power,  generated  in  Canada,  cannot  be  had 
on  the  American  side,  manufacturers  will  be  at- 
tracted to  Canada  by  this  cheap  power,  and  the 
industries  of  this  country  will  suffer  according- 
ly. The  effect  of  present  restrictions  on  the  im- 
portation  of  power  is   becoming  noticeable.  .  .  . 
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Manufacturers    at    present    contracting    for    ad- 
ditional Niagara  power  must  locate  and  are  lo- 
cating in  Canada.     It  therefore  seems  advisable 
to  permit  immediately  the  importation  of  Niag- 
ara power  to  the  fullest  extent  permissible  under 
the  law,  and,  other  things  being  equal,  to  grant 
permission   for   its   importation   to   the   company 
or  companies  which  will  make  the  earliest  use  of 
such  power." 
The  former  Secretary  of  War,   Honourable  H.   L.   Stim- 
son,    before    the    Committee    on     Foreign    Affairs,    recently 
stated  that: 

"The  investigation  which  has  been  made  by 
the  Engineers  indicates  that  Canada,  if  we  do  not 
take  it,  will  use  the  entire  amount  that  the  Treaty 
permits  in  a  very  brief  time,   so  that  whatever 
effect    any    restrictions    on    importation    would 
have,  would  not  protect  the  falls  for  more  than 
a  very  brief  period,  and  it  would  result  in  giving 
to  Canada,  very  possibly,  a  large  number  of  in- 
dustries which  otherwise  would  be  established  on 
this  side  of  the  falls." 
When   Representative   Chas.   B.   Smith   was   speaking  on 
behalf   of   his    Bill,   he    sulimitted,    before    the    Committee    on 
Foreign   Affairs,  a  letter   from   a   leading  citizen   of   Bufifalo, 
.in  which  it  is  stated: 

"Every   restriction      on      the     importation    of 
Canadian    power    should    be    at    once    removed. 
Electrical  power  is  a  raw  material  and  should  be 
free." 
The  Sub-Committee  on   Niagara  Falls  power,  appointed 
by  the  Committee  on  Foreign  Affairs,  in  their  report  on  one 
of   the   Cline    Bills,   state   that   it   had   been   urged    for   their 
attention: 

"That  the  Canadian  companies  were  rapidly 
increasing  their  sales  and  would  very  soon  take 
the  full  amount  of  water  they  were  entitled  to 
and  United  States  ought  to  get  what  power  it 
was  able  to  now." 
and  they  add: 

"If   the   advancement    in   the   development   of 
power  on  the  Canadian  side  increases  for  another 
j'ear  or  so — and  it  is  not  apparent  to  the  Com- 
mittee that  it  will  not,  then  the  Committee  con- 
cluded  that   it   was   proper   to   take   as   large   an 
amount   as   it   could   get  for   consumption   in    the 
villages,    cities,    factories    and    homes    along   our 
border." 
Representative    Chas.    B    .Smith,    of    the    State    of    New 
York,  in  conversation,  stated  to  me,  that  he  favored  no  re- 
striction on  the  importation  of  electricity,  because  if  it  was 
good  for  United  States  to  have  this  commodity  he  thought 
it  was  advisable  to  get  as  much  as  possible,  and  permit  it 
to  come  into  the  country  without  any  restriction.     This  view 
of  Mr.  Smith  is  amply  reflected  in  eertain  bills  of  his  which 
provide  for  no  restriction. 

Market  in  United  States  for  Electricity 

In  the  State  of  New  York  there  is  a  ready  market  for 
additional  electrical  energy.  The  Opinion,  delivered  on 
February  ]2th,  1914,  by  the  Public  Service  Commission  of 
the  State  of  New  York,  states: 

"That   there   is   a   large    shortage   of   electric 
power  in  Western  New  York  with  a  strong  de- 
mand for  greater  supply  which  is  not  being  met 
by   existing   companies." 
Again  the  Opinion  states: 

"We  are  using  all  ihe  power  made  on  the 
New  York  side,  and  all  that  has  been  brought 
from  Canada,  and  the  demand  for  more  power  in 


Western  New  York  is  insistent  and  is  lu-ing 
urged  with  great  force." 
It  is  also  stated  that  Niagara  Falls  power  produced  in 
the  United  States  is  so  far  from  supplying  the  needs  of  por- 
tions of  the  State  of  New  York,  that  if  the  importation  of 
power  w-ere  prohibited  it  "would  plainly  amount  to  a  great 
public  calamity." 

It  is  most  definitely  aflirmed  that  there  is  present  de- 
mand for  additional  electrical  energy  on  the  United  States 
side  of  the  boundar}',  and,  in  consequence  of  this  market, 
strenuous  efforts,  especially  during  the  last  two  years,  have 
been  made  to  secure  as  large  an  amount  of  power  as  pos- 
sible from  the  Canadian  side.  By  so  doing  vested  interests 
may  be  created,  and  thus  make  it  difficult,  if  not  impossible, 
for  Canada  ever  to  use  this  power  without  the  risk  of  seri- 
ous  international   differences. 

International  Complications  Possible 
Canada,  naturally,  desires  to  avoid  contributing  to  any 
circumstances  which  might  have  within  them  the  possibility, 
later,  of  creating  difficulty  with  any  foreign  nation,  and  es- 
pecially any  difficulty  with  the  Republic  on  her  southern 
border. 

The  chief  danger  lies,  not  with  the  peoples  themselves, 
but  with  the  aggressiveness  of  powerful  United  States'  com- 
mercial interests  whenever  they  fear  their  assets  are  jeop- 
ardized. 

In  the  Opinion  just  rendered  by  the  Public  Service  Com- 
mission of  New   York,   the   Commissioners  state: 

"We  have  nothing  before  us  but  the  sugges- 
tion that  the  Dominion  of  Canada  may  at  some 
future  time  forbid  this  exportation.  This  Com- 
mission must  assume  that  international  relations 
affecting  so  important  a  subject  as  the  means 
of  continuing  great  industries  which  have  grown 
up  in  reliance  upon  the  use  of  this  imported 
power,  and  as  well  the  interests  of  the  Canadian 
producing  companies  themselves  have  become 
fixed  and  subject  only  to  such  changes  as  will 
fully  protect  the  great  commercial  and  indus- 
trial interests  and  rights  now  served  by  this 
power  brought  from  Canada.  The  time  has  long 
since  passed  when  governments  proceed  ruth- 
lessly from  pure  national  rashness  or  anger  to 
destroy  the  settled  accepted  commercial  rela- 
tions and  formally  vested  rights  of  persons  and 
corporations." 
Elsewhere  the  Commissioners  also  state  that: 

"In     deci3ing     these     cases     the     Commission 
must  assume  that  relations  between  Canada  and 
tlie    United    States   affecting    the    means    of   con- 
tinuing    great     industries     which     have     grown 
up   in   reliance   upon   the   use   of   electric   power 
imported  from  Canada,  and  as  well  the  interests 
of   the    Catiadian    electric    producing    companies 
themselves,  have  become  fixed  and  subject  only 
to  such  changes  as  will  protect  the  great  com- 
mercial and  industrial   interests  and  riglits  now 
served  by  electric  power  brought  from  Canada; 
and  particularly  so  as  in  these  cases  it  appears 
that    the   percentage   of   export   power    to   plant 
capacity  is  the  same  as  has  been  and  is  allowed 
by    Canada    to    other    exporting   electrical    com- 
panies." 
The   Burton   Act   empowered   the   issuance   of  revocable 
permits    for    the    transmission    of    additional    electric    power 
from    Canada    into    the    United    Slates,    and    it    may    further 
be  emphasized  that  the  Fluid  Exportation  Act  provides  that 
licenses  for  the  export  of  power  from   Canada  arc  also  re- 
vocable.    What    then   is   Ihe   real   import   of   this   remarkable 
statement    by    liu-    Public    Service   Commission    of   Ihe   Slate 
of    New    York?      It.    in    effect,    proclaims    that    we,    in    New 
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York,  need  not  be  concerned  abont  permits  and  licenses, 
revocable  or  otherwise;  it  states  plainly  that  if  we  can  get 
this  electric  energy  from  Canada  into  the  United  States, 
and  have  it  distributed  so  that  our  citizens  and  industries 
become  dependent  upon  it,  then  Canada  could  not  hope  to 
alter  these  conditions — for,  in  the  words  of  the  Commis- 
sioners, the  conditions  in  the  State  would  "have  become 
fixed,  and  subject  only  to  such  changes  as  will  protect  the 
great  commercial  and  industrial  interests  and  rights  now 
served  by  electric  power  brought  from  Canada — that  is  to 
say^ — as  will  protect  "the  great  commercial  and  industrial 
interests   and    rights"    in   the    United    States. 

Some  years  ago,  when  the  relations  of  the  United  States 
with  Canada  were  under  discussion  before  the  "Select  Com- 
mittee on  Relations  with  Canada,  of  the  United  States  Sen- 
ate," Mr.  Joseph  Nimmo,  Jr.,  addressed  the  Committee  with 
respect  to  the  possibility  of  Canada  dealing  with  her  trans- 
portation facilities  in  a  manner  such  as,  adversely,  to  affect 
interests  in  the  United  States  using  Canadian  transportation, 
and  stated  that: 

"In  the  entire  range  of  our  Canadian  rela- 
tionship, from  Halifax  to  Vancouver,  the  United 
States  holds  an  over-powering  advantage  over 
Canada,  and  at  every  point.  The  suspension  of 
the  transit  trade  would  be  of  comparatively 
small  disadvantage  to  the  United  States, 
whereas  it  would  be  utterly  disastrous  to  Can- 
ada   It  is  high  time  for  the  people  of  this 

country  to  appreciate  the  fact  that  their  Na- 
tional Government  holds  a  preponderance  of 
commercial  power  on  this  continent  as  absolute 
as  the  preponderance  of  its  military  power,  and 
to  demand  that  those  who  are  charged  with  the 
affairs  of  government  siiall  adopt  such  mea- 
sures as  shall  prevent  any  interference  by  a  for- 


ei,gn  power  with  the  course  of  the  development 
of  our  domestic  or  foreign  commerce." 

Canada,  in  connection  with  the  exportation  of  elec- 
tricity, certainly  does  not  desire  to  assist  in  the  creating  of 
any  circumstances  which  would  even  tend  to  invite  a  pos- 
sible carrying  out  of  any  such  policy  as  is  suggested  by  the 
language  in  the  Opinion  delivered  by  the  Public  Commis- 
sion of  the  State  of  New  York,  or  in  the  address,  just 
quoted,  as  delivered  at  Washin.gton  before  the  Select  Senate 
Committee    on    Relations    with    Canada. 

When  the  aiverse  and  powerful  financial  interests  which 
are  represented  in  these  great  Niagara  developments  are 
scrutinized,  it  will  demonstrate  the  absolute  necessity  that 
we  possess  such  a  knowledge  of  the  facts  as  will  enable 
wise  counsel  respecting  the  adoption  of  administrative  policy 
respecting  the  hydro-electric  power  appertaining  to  Niagara. 
To  these  matters  the  Commission  of  Conservation  have  de- 
voted much  study. 

Other  Water  Problems  Suggested 

Questions  connected  with  other  waters  such  as  with  the 
St.  John  River  in  New  Brunswick;  Navigation  and  Power 
on  the  St.  Lawrence;  Transportation  on  the  Great  Lakes, 
and  via  the  proposed  Georgian  Bay  Canal;  questions  relat- 
ing to  diversion  and  power  development  on  the  St.  Mary 
River,  Lake  Superior;  or  on  the  Fraser  and  the  Columbia 
Rivers  in  British  Columbia;  Diversions  for  Irrigation  of  the 
St.  Mary  and  Milk  Rivers  in  Alberta;  Power  or  other  prob- 
lems involving  the  Pend  d'Oreille;  the  Kootenay;  Okanagan, 
Skagit  and  other  rivers  and  lakes  in  British  Columbia  are 
indicative  of  the  many  and  diverse  subjects  in  which  this  Com- 
mission is  interested,  and  frequently  especially  interested  on 
account  of  the  International  complications  which  exist,  or 
which  may  arise  in  connection  with  the  use,  or  abuse,  of 
such  waters. 


High  Capacity  Outdoor  Station  Equipment 


By  Mr.  H. 

The  problem  of  furnishing  electricity  supply  to  relatively 
small  consumers  or  communities  has  been  well  met  by  the 
standard  medium-capacity  sub-station  units,  so  designed  that 
an  abnormal  flow  of  current  across  the  "straight  line"  dis- 
charge gaps  is  interrupted  by  a  carbon-tetrachloride  fuse. 
With  this  arrangement  a  disturbance  is  localized  and  i)io- 
vented  from  spreading  to  the  main  distributing  system. 

As  the  carbon-tetrachloride  fuse  also  protects  the  trar.s- 
formers  against  short  circuits  or  overloads,  an  abnormal  di.s- 
charge  across  the  horn  gaps  may  result  in  a  service  interrup- 
tion. In  actual  central  station  practice,  experience  shows, 
however,  that  such  interruptions,  due  to  lightning,  are  rela- 
tively infrequent  as  compared  to  the  total  hours  of  service 
While  an  occasional  service  interruption  may  occur,  it  is 
obviously  preferable  to  use  the  low-cost  outdoor  sub-station 
units  where  the  income  to  be  derived  is  relatively  small. 
These  medium-capacity  units  insure  a  profit  on  the  invest- 
ment, whereas,  the  high  cost,  more  elaborate  equipment, 
heretofore  necessary,  invariably  renders  the  venture  uni)ro- 
fitable. 

Original  High-Capacity  Stations 
The  successful  commercial  operation  of  standard  medium- 
capacity  units  soon  developed  a  demand  for  higher  capacity 
stations,  so  arranged  that  even  an  abnormal  lightning  dis- 
turbance would  seldom  cause  a  service  interruption.  This 
demand  was  temporarily  met  by  installing  electrolytic  light- 
ning arresters  ahead  of  the  standard  discharge  horns.  With 
this  combination  lightning  disturbances  were,  as  a  rule,  take.i 
care  of  without  service  interruption, 


W.  Young 

This  combination  has,  however,  a  serious  commercial 
drawback,  owing  to  the  high  initial  and  maintenance  costa' 
of  the  electrolytics.  In  many  remotely  located  installations, 
it  was  practically  impossible  to  give  daily  attendance,  sucii 
as  charging,  inspection,  expert  supervision,  etc.,  with  the  re- 
sult that  trouble  ultimately  developed. 

Low-Cost  High-Capacity  Stations 

The  need  for  low-cost,  high-capacity  outdotrr  sub-station 
equipment  has  been  successfully  met  by  adding  a  special 
lii,gh-capacity  lightning  arrester  to  the  medium  capacity  units, 
simply  substituting  this  arrester  for  the  standard  discharge 
horns,  hig.  1  illustrates  a  single-pole  high-capacity  sub-sta- 
tion unit  equipped  with  this  new  arrester.  For  single-phase 
and  three-phase  service,  two  or  three  units  have  tlieir  switch- 
es mechanically  interlocked,  thus  enabling  all  phases  to  be 
simultaneously  opened  or  closed. 

The  high-capacity  lightning  arrester,  see  Fig.  2,  consists 
(jf  two  discharge  horns,  one  of  which  is  solid,  insulated  and  ' 
adjustable;  the  other  sectionalized  and  fixed  in  position.  The 
lower  section  of  the  fixed  horn  is  mounted  on  a  steel  ground 
post,  an  insulating  section  supporting  tubes  containing  non- 
inductive  resistance.  To  the  outer  ends  of  the  insulating- 
tubes  and  resistances  are  secured  copper  segments  of  the 
discharge  horn — a  small  air  gap  being  left  between  each  seg- 
ment. The  resistances  are  connected  in  series,  the  steps  be- 
ing graded  in  value. 

High-Speed  Sphere  Gap 
Lightning  and  static  disturbances  of  high  frequency  are 
rapidly  discharged  across  the  "high-speed  sphere  gap."    This 
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gap  liaving  no  scries  resistance  furnislics  an  ideally  free  dis- 
charge path  to  earth,  rapidly  draining  static. 
Arrester  Operation 

Under  lightning  or  abnormal  static  conditions,  the  in- 
coming surge  breaks  across  the  straight  line  gap  to  groimd — 
no  resistance  being  in  circuit.  If  the  discharge  is  followed  by 
line  current  the  arc  rises  rapidly,  due  to  the  heated  gases,  the 
chimney-shaped  gap  increasing  the  rale  of  travel. 

As    the    arc    travels    upward,    passing    from    segment    to 


resistance  is  used,  the  arrester  will  discliarge  more  freely — 
but  the  current  flow  to  ground  will  be  increased. 
Commercial  Advantages 
The  commercial  advantages  of  these  lower  cost  high- 
capacity  units  will  be  quickly  taken  advantage  of  by  trans- 
mission companies.  Outdoor  sub-stations  can  be  installed  at 
remote  points  as  the  arresters  do  not  require  daily  charging. 
Iiave  no  electrolyte  to  heat  or  freeze,  him  aging  is  eliminat- 
ed discharge  rate  is  high,  there  is  no  "straight  series"  resist- 


Fig.  2  — Diagrammalic  Sketch  Showing 
Elements  and  Connections. 


Fig.  1-Outdoor  Sub-Station  Unit,  100  k  w  to  2000  k  w  Capacity,  13200— 660C0  volts 

segment,  it  automatically  introduces  resistance  in  series  with 
the  ground  circuit,  materially  reducing  the  current  flow.  This 
resistance,  increasing  in  value  as  the  arc  rises,  insures  a  com- 
paratively small  arc,  quickly  suppressed  on  the  diverging 
horns.  Between  the  load  and  the  incoming  surge  is  located 
a  powerful,  specially  formed  choke  coil,  which  reflects  surges 
to  the  arrester. 

Straight  Line  Discharge  Path 

From  a  study  of  Figs.  1  and  2,  it  wil  be  seen  tliat  light- 
ning has  a  "straight  line"  path  to  earth — there  being  no  re- 
sistance between  the  lower  section  of  the  sectionalized  horn 
and  ground.  The  resistance  comes  into  circuit  only  as  the 
arc  rises  and  thus  performs  its  proper  function — namely,  to 
automatically  limit  the  current  flow  and  resultant  arc. 
No  Series  Resistance 

The  first  qualihcation  of  a  high-capacity  lightning  arres- 
ter is  a  low  resistance  "straight  line"  path  to  ground.  The 
amount  of  resistance  in  the  arrester  ground  circuit  deter- 
mines its  effectiveness — the  ideal  arrester  being  one  having 
no  series  resistance  to  impede  the  high  frequency  discharge. 
A  static  or  lightning  disturbance  wiH.  or  will  not,  be  drained 
from  the  system,  just  in  the  proportion  that  the  arrester  re- 
sistance permits  charges  to  escape  more  or  less  rapidly  than 
they  reach  the  arrester.  The  high-capacity  lightning  arres- 
ter, see  Fig.  2,  eliminates  "series"  resistance  which 
would  impede   the  discharge  to  earth. 

High  vs.  Low  Resistance 

With  high  resistance  in  the  grcuinil  circuit,  compar;itively 
high  potentials  may  still  exist  on  the  system — even  while  Ihe 
arrester  is  discharging.  With  low,  or  nfi  resistance  in  tlie 
ground  circuit,  high  potential  charges  cannot  he  mainlained 
at  a  dangerous  value. 

A  "  straight  series"  resistance  in  the  groimd  circuit,  sulli- 
ciently  high  to  he  of  any  value  in  limiting  current  flow,  im- 
pedes the  freedom  of  static  discharge.     If  a  low  straight  scries 
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ance.   the   limit   resistance   can  be   established   at 
value — and   frequent    attendance,    adjustments    or 
are  unnecessary. 


un-   desired 
inspections 


Montreal  Power  Corporations 

The  iiosition  of  Montreal  as  the  centre  of  power  cor- 
porations is  dealt  with  in  the  annual  report  of  the  Hoard  of 
Trade.  It  is  stated:  "The  situation  with  respect  to  the  public 
service  corporations  of  the  City  of  Montreal  is  becoming  of 
great  importance.  Montreal  is  surroumled  by  a  number  of 
water  jiowers  the  combined  capacity  of  which,  after  develop- 
ment, lias  been  estimated  at  not  less  than  ."lOO.OOO  horse-power. 
.Vssuming  that  40  per  cent,  of  this  might  he  used  outside  the 
city,  the  advantages  of  that  proportion  wcnild  still  be  more 
or  less  tributary  to  Montreal,  and  that  :in(i,on()  horse-power 
would  remain  for  the  use  of  industries  located  in  the  city 
itself,  and  thus  at  least  double  the  amount  tif  electricity  now 
sold  in  the  city  would  be  available  for  its  use.  During  the 
past  year  the  completion  of  the  Cedars  Rapids  plant  has 
added  100,000  horse-power  to  (Uir  supply,  sixty  per  cent,  of 
which  is  being  sent  over  \u  the  .^tate  of  .\ew  York,  leaving 
forty  per  cent,  for  Montreal.  These  facts  show  that  Mon- 
treal is  one  of  the  .greatest  natural  power  centres  in  the 
world,  and  it  would  >eein  that  its  citizens  sluiuld  reap  the 
advantage  thereof.  In  this  connection  the  Tramways  situa- 
tion has  been  arousing  much  interest,  the  company  being  de- 
sirous of  id)taining  an  extetision  of  its  franchise  upon  the 
conditions  of  high-capacity  outdooi  suli-statioiis  tlemand  a 
"straight  line"  lightning  discharge  path  and  a  high  resist- 
ance i)ath   for  limiting  dynamic  or  line  current. 
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Brantford  Now  Has  Up-to-date  Rolling  Stock- 
Under  Municipal  Management— Big 
Gain  in  Earnings 

Five  single  end,  single  truck,  pay-as-you-enter  cars,  and 
one  double  end  car,  were  recently  supplied  by  tbe  Preston 
Car  &  Coach  Company  to  the  Brantford  Municipal  Railway 
System. 

The  under-frames  are  entirely  of  steel,  and  the  side  fram- 
ing is  also  of  steel,  covered  with  wood.  Exterior  finish  is 
natural  cherry;  interior  finish,  natural  cherry;  headlinings. 
three-ply  veneer;  seat  arrangement  is  longitudinal;  the  front 
vestibule  has  seat  along  one  side  of  it  in  the  single  end  cars; 
the  exit  door,  at  the  front  end,  is  operated  mutually  with  the 


Interior  view,  one  of  tiie  new  Brantford  cars. 

step,  and  slides  into  a  pocket  in  the  side,  the  mechanism  being 
under  the  control  of  the  motorman,  wlio  can  operate  the 
door,  and  lower  step,  or  vice  versa,  without  moving  from 
his  position.  The  exit  and  entrance  doors  are,  also,  mutually 
operated  with  the  steps,  and  are  under  the  entire  control  of 
the  conductor,  who  stands  inside  a  railing  on  the  rear  plat- 
form. The  electrical  signal  equipment  is  the  Consolidated 
Car   Heating   Company's   buzzer,   operated   from    the    trolley. 


Plan  and  elevation  of  Brantford  cars. 

Cleveland  fare  boxes  are  installed  on  the  rear  platforms. 
.Sign  bo.xes,  Keystone,  one  at  each  diagonal  corner  of  vesti- 
bules, and  one  on  the  right  hand  side,  about  the  middle  of 
the  car.  The  fenders  are  H.  B.  life  guards;  the  trucks  are 
Taylor  extra  heavj'  8  ft.  wheel  base;  the  electrical  equip- 
ment Westinghouse  lOl-B-2  motors  with  K-10  controllers. 
.Seating  capacity  of  each  car  36.  The  total  weight  of  each  car 
:35.200  lbs.  The  height  of  the  step  from  the  street  to  the  top 
of  the  first  step  15  inches,  from  the  top  of  step  to  the  floor  of 
vestibule  13  inches,  from  the  floor  of  vestibule  to  floor  of 
car  body  10  inches.  The  floors  are  covered  with  heart-shaped 
steel  matting  manufactured  by  the  Page  Wire  Fence  Com- 
pany, of  Walkerville,  Ontario.  The  curtains  are  pantasote, 
pattern  H,  color  74;  curtain  fixtures  are  Maple  Leaf  Eccentric 
as  manufactured  by  the  Dominion  Bronze  Company;  ventila- 
tors are  automatic. 


Co-Operating 

The  Winnipeg  Electric  Railway  Company  have  been, 
during  the  past  few  weeks,  endeavouring  to  create  a  more 
friendly  feeling  of  co-operation  with  the  citizens  by  the  pub- 
lication in  the  daily  papers  of  interesting  statistics  and  data 
loncerning  the  operation  of  their  street  railway  system. 
i;y  means  of  these  intimate  "Street  Car  Talks."  the  public 
are  acquainted  with  a  few  of  the  many  uncontrollable  situa- 
tions tending  to  disorganize  their  schedules  and  are  taught 
that  by  co-operating  with  the  company  a  great  mani'  of  the 
present  difficulties  may  be  overcome.  The  Winnipeg  Elec- 
tric Railway  Company  have  with  the  approval  of  the  Utilities 
Commissioner,  eliminated  a  number  of  stops  on  their  differ- 
ent lines  with   the  object  of  improving  their  schedules. 


Mr.  A.  E.  Westman,  superintendent  Windsor,  Essex  and 
Lake  Shore  Railway  Company,  was  accidentally  killed  by 
coming  in  contact  with  a  live  wire  on  December  21st,  at  the 
Kingsville   power  house. 
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Underground  Conduit  Work 

By  W.  N.  Dietrich 

In  recent  years  there  has  been  a  more  or  less  constant 
agitation  against  overhead  wires  in  cities  and  large  towns 
and  along  congested  lines  of  railway  tracks,  and,  as  a  natural 
result  electrical  subway  construction  is  a  matter  that  is  be- 
coming increasingly  important  every  year.  In  the  city  of 
Montreal  and  vicinity  all  construction  of  this  nature  has  lieen 
placed  under  the  supervision  of  the  Montreal  Electrical  Ser- 
vice Commission. 

Where  subway  electrical  construction  has  to  be  under- 
taken hurriedly  there  is  usually  a  strong  tendency  to  adopt 
a  type  of  very  poor  construction  in  order  to  cover  the  most 
territory  with  the  least  possible  investment. 

Of  the  various  kinds  of  equipment  that  go  to  make  up  an 
electric  light  and  power,  telephone,  tire  alarm  or  burglar 
alarm  system  the  part  least  subject  to  depreciation  is  under- 
ground conduit.  This  part  of  the  installation,  if  projjerly  in- 
stalled, will  last  for  a  great  many  years. 

Future  Development  Study 
The  designing  of  an  electrical  distribution  system  should 
be  preceded  by  a  careful  development  study,  as,  even  with 
the  most  painstaking  and  searching  investigation,  it  is  diffi- 
cult to  closely  approximate  what  the  development  will  be  in  a 
few  years,  and  it  can  readily  l)e  understood  how  easy  it  would 
be  to  make  costly  errors  in  determining  the  capacity  of  a 
system  of  underground  construction  unless  very  great  care 
is  taken  in  this  development  study.  An  underground  conduit 
system  is  the  cheapest  in  the  end. 

With  underground  conduits  designed  with  due  regard  to 
the  condition  to  be  taken  care  of,  their  installation  will  in- 
variably result  in  economy  of  operation  and  maintenance  and 
will  be  a  great  benefit  to  the  community  by  the  removal  of 
unsightly  poles  and  wires  on  the  principal  streets.  In  the 
opinion  of  the  writer,  the  officials  of  many  electric  light  and 
telephone  companies  in  the  smaller  cities  and  towns  would 
like  to  put  their  wires  underground  were  it  not  for  the  fact 
that  the  data  they  have  been  able  to  obtain  relative  to  tho 
cost  of  conduit  system  has  shown  that  the  necessary  expendi- 
ture would  be  unwarranted.  It  will  however  be  found  that 
in  many  cases  the  cost  figures  upon  which  they  have  based 
their  conclusions  are  the  cost  of  conduits  for  large  cities 
where  the  conditions  are  entirely  different  from  those  exist- 
ing in  the  smaller  communities. 

There  is  no  question  but  that  the  cost  of  underground 
construction  is  somewhat  greater  than  that  of  aerial,  but 
when  once  a  conduit  is  installed  it  is  there  to  stay  with  main- 
tenance expense  reduced  to  a  negligible  quantity;  whereas 
with  the  aerial  lines  every  manager  knows  the  high  deprecia- 
tion and  renewal  percentages  that  are  necessary  to  keep  lu.s 
lines  in  perfect  order.  When  we  add  to  this  the  serious  inter- 
ruption to  business  and  necessary  expenses  attending  a  single 
winter  storm,  a  very  forcible  argument  for  underground  in- 
stallation presents  itself. 

As  the  purpose  of  this  paper  is  a  short  description  of  flu- 
methods  usually  adopted  in  this  country  in  the  construction 
of  an  electric  light  or  telephone  conduit  system  for  ordinary 
conditions,  we  will  assume  a  problem  such  as  might  be  met 
with  in  an  ordinary  town. 

First,  correct  plans  of  the  location  should  be  obtained 
and  if  the  layout  of  the  electrical  construction  is  not  accur- 
ately shown  this  data  should  be  procured  and  transferred  to 
plans,  A  careful  study  of  the  pro))able  growth  and  develop- 
ment should  be  made  and  this  information  should  also  be  re- 
corded on  the  plans.  With  this  information  secured,  a  per- 
sonal inspection  of  local  conditions  should  be  made  with  ;i 
view  to  determining  the  streets  in  which  Im  build  the  coiidiiif 
and   to  decide   the  number  of   ducfs  to  install   in   the   various 


parts  of  tlie  town.  This  preliminary  study  well  carried  out 
will  avoid  expensive  alterations  and  additions  when  the  usual 
growth  in  business  takes  place. 

Having  located  the  ducts,  the  next  step  is  that  of  deter- 
mining the  most  suitable  location  for  the  .manholes.  The 
most  important  point  in  this  connection  is  to  locate  as  ac- 
curately as  possible  the  position  of  gas.  water,  sewer,  and 
other  services  beneath  the  surface  of  the  streets,  being  es- 
liecially  particular  about  ascertaining  the  exact  depth  below 
the  surface.  As  a  general  rule  more  or  less  accurate  data  re- 
garding this  may  be  obtained  from  the  local  public  service 
companies  and  municipal  authorities,  but  it  is  usually  of  ad- 
vantage to  verify  any  such  information  by  digging  a  few  test 
pits  at  various  points  in  the  vicinity  of  the  proposed  installa- 
tion. 

Generally  speaking,  in  this  country  the  water  pipes  have 
to  be  placed  at  least  five  feet  below  the  surface  to  avoid  the 
frost;  and  the  gas  mains  are  usually  placed  a  little  above  this 
main.  It  will  usually  be  found  that  the  best  place  for  the 
main  line  conduits  is  immediately  above  the  water  main, 
taking  care  to  avoid,  as  far  as  possible,  the  gas  main  which 
is  generally  a  source  of  considerable  trouble.  The  service 
connections  for  house  connections,  street  lights,  burglar  and 
tire  alarms,  etc.,  are  usually  run  near  the  surface,  .^mple 
consideration  should  be  given  to  the  number  of  ducts  required 
for  each  class  of  service  by  conferring  with  the  officials  of  the 
Public  Service  Corporation  or  town  representatives. 

After  the  conduit,  should  come  the  consideration  of  the 
size,  number,  and  location  of  the  manholes.  In  order  to  per- 
mit of  suitable  intersections  for  the  branch  lines  and  provide 
proper  drainage  of  the  ducts  it  is  usual  to  place  the  man- 
holes at  the  street  corners.  They  should  be  designed  by  a 
competent  engineer  who  will  naturally  make  provision  for 
any  apparatus  the3-  have  to  contain,  and  will  make  them  of 
such  depth  and  size  that  they  will  conform  to  the  number  of 
ducts  entering  them. 

Just  here  it  might  be  as  well  for  the  benefit  of  those  who 
have  not  given  much  thought  to  underground  conduits  to 
describe  briefly  the  materials  entering  into  the  construction 
of  an  ordinary  system. 

Properties  of  Duct  Material 

Duct  material  from  which  conduit  is  to  be  built  should 
possess  the  following  properties: 

(1)  It  should  be  inexpensive  to  obtain. 

(2)  It  should  be  strong  and  tough,  so  that  excessive 
breakage  may  not  occur  during  installation  and  so  that  it 
will  aflford  sufficient  protection  to  the  circuit  it  encloses. 

(3)  When  laid  it  should  afford  a  smooth  hole  into  which 
cables  can  be  readily  installed  or  withdrawn  without  injury 
to  their  sheaths. 

(4)  The  duct  material  should  be  so  designed  that,  when 
successive  pieces  are  laid,  the  ends  may  be  self-centering  and 
preserve  the  alignment  of  the  holes  in  the  successive  pieces 
to  prevent  discontinuity  at  the  joints. 

(,">)  The  material  should  be  such  as  not  to  in  any  way 
injure  the  cable  after  it  is  installed,  and  should  be  proof 
against  any  form  of  deterioration  or  decay  wdien  buried  in 
the  earth. 

(I'l)  .\fter  l)eing  laid,  the  duct  material  should  l>e  as 
nearly  as  possible  moisture-proof  and  gas-proof. 

(7^  Other  things  being  equal  that  duct  material  is  pre- 
ferable which  can  be  laid  with  the  least  expense. 

There  is  no  duct  material  made  at  the  present  lime  an<l 
known  to  the  writer  which  tills  all  these  conditions,  but  sev- 
eral forms  arc  manufactured  from  which  it  is  possible  for  the 
engineer  to  select  one  which  on  the  whole  will  reasonably 
suit,  and  from  which  a  commercially  successful  eoiidiiit  can 
be  constructed  at  a  reasonable  cost. 

There  are  live  commercial  duel  iiialerials,  which  may  be 
divided  info  three  ilifTerenl  classes  as  follows: 
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(1)   Conduits  of  iiittal  material; 

(3)   Conduits  of  vegetable  material; 

(3)   Conduits  of  silicious  material. 

In  the  first  class  are  wrought  iron  pipe  and  cement  lined 
wrought  iron  pipe.  In  the  second  class  are  creosoted  wood 
duct  and  bituminized  wood  pulp  duct.  In  the  third  class  are 
vitrified  clay  conduit  and  monolithic  concre'e  or  cement  con- 
duit. 

Iron  pipe  makes  an  excellent  subway  but  while  it  has  the 
advantage  that  it  can  be  bent  and  twisted  almost  at  will,  its 
cost  is  so  great  that  it  can  only  be  used  under  exceptional 
circumstances,  such  as  for  continuing  a  conduit  over  a  bridge 
or  trestle,  or  for  terminating  a  lateral,  or  for  a  short  sub- 
siding conduit,  or  for  surmounting  the  complicated  obstacles 
presented  by  the  network  of  underground  obstructions  some- 
limes  found  beneath  the  streets.  In  other  cases  the  cheaper 
competitors  are  to  be  preferred. 

Cement  lined  pipe  has  not  proved  very  satisfactory  on 
account  of  erosion  and  consequent  short  life,  and  when  the 
iron  corrodes  in  the  concrete  its  surface  is  more  or  less 
rough. 

The  wood  duct  is  usually  made  in  4-ft.  lengths  with  male 
and  female  ends  so  that  successive  pieces  may  be  fitted  to- 
gether, producing  a  duct  that  is  practically  air  and  water- 
tight. It  has  the  advantage  that  it  can  be  laid  verj-  cheaply 
as  it  is  only  necessary  to  excavate  the  trench,  lay  the  log  on 
the  bottom  thereof,  refill  the  excavation  and  replace  the  pave- 


Showing  service 
pipes. 


Excavation  for  service 
manhoie. 


inent.  Cntreated  wood  rots  rapidly,  but  properly  creosoted 
it  becomes  a  reasonably  durable  structure  lasting  from  15  to 
20  years. 

Bituminized  fibre  conduit  is  a  duct  material  which  pos- 
sesses a  number  of  advantages.  It  consists  of  tubes  made  by 
rolling  paper  with  asphalt  or  other  bituminous  compound 
around  a  mandril.  The  tubes  are  made  about  6-ft.  long, 
furnished  with  male  and  female  ends  to  secure  alignment 
and  a  tight  joint,  and  can  be  obtained  in  a  variety  of  duct 
sizes.  This  material  is  waterproof,  very  light,  can  be  laid, 
with  great  rapidity,  and  in  the  opinion  of  some  experts  it  is 
better  than  its  principal  competitor  the  clay  duct,  but  its 
extra  cost  usually  about  offsets  its  lightness  and  ease  of  lay- 
ing. 

The  most  popular  conduit  is  the  so-called  vitrified  clay 
duct.  It  first  appeared  under  the  name  of  hollow  brick.  It  is 
a  tile  about  18  ins.  long  and  3.023  ins.  outside  diameter.  After 
the  trench  is  excavated  and  a  bed  of  concrete  laid  the  con- 


duit is  built  by  laying  the  hollow  bricks  in  mortar  one  on  top 
of  another,  and  side  by  side,  exactly  as  a  brick  wall  is  built. 
To  keep  the  hollow  brick  in  line  with  the  centre  of  the  trench 
in  which  the  conduit  is  being  built,  the  bricks  are  laid  on  a 
mandril  consisting  of  a  round  piece  of  wood  about  three  feet 
in  length,  having  a  ring  at  one  end  and  a  leather  washer  at 
the  other.  The  ring  enables  the  mason,  who  is  supplied  with 
a  long  hook,  to  pull  the  mandril  along  as  fast  as  he  lays  the 
brick,  while  the  leather  washer  scrapes  away  the  superfluous 
mortar  and  leaves  the  duct  reasonably  clean.  One  enterpris- 
ing manufacturer  improves  the  alignment  by  moulding  two 
holes  about  0.25  in.  in  diameter  in  the  end  of  each  duct,  into 
which  dowel  pins  are  inserted  and  t.he  succeeding  duct  centred 
l)y  being  placed  on  the  pins.  Another  makes  a  form  of  hollow 
brick  that  closely  resembles  a  pump  log,  either  square  or 
round,  and  supplied  with  male  and  female  ends. 

All  hollow  brick  tile  should  be  of  good  finely  ground  clay 
mixed  in  the  proper  proportions  and  burned  thoroughly  hard 
right  through.  Each  piece  should  be  well  vitrified,  but  should 
not  be  burned  so  hard  as  to  be  fused  or  scoriated.  The  sur- 
face of  each  piece,  both  inside  and  out,  should  be  thoroughly 
and  uniformly  glazed  with  good  salt  glaze  and  should  not 
contain  cracks  which  extend  into  the  surface  more  than  0.0625 
in.  Each  piece  should  be  sound,  without  soft  spots,  stones, 
gravel  or  any  other  imperfections.  Each  piece  should  be 
straight  and  true,  and  fully  up  to  dimensions  specified.  The 
bore  of  each  should  be  tested  and  should  pass  a  standard 
3.185T-in.  gauge.  .\11  pieces  having  a  bow  or  curve  or  kink 
of  more  than  0.35  in.  should  be  rejected.  The  maker  should 
scrape  each  piece  through  the  inside  of  the  bore  by  an  ap- 
propriate scraper  or  cleaner. 

Hollow  brick  requires  skilled  labor  to  lay  it  l)ecause  the 
trade  unions  claim  that  as  a  trowel  is  used  conduits  must  be 
classed  as  masonry.  The  multiple  duct  has  been  invented  to 
cheapen  cost  of  placing,  both  by  lessening  the  number  of 
pieces  to  be  handled,  and  by  enabling  the  work  to  be  done 
by  unskilled  labor.  This  is  a  tile  usually  about  three  feet  in 
length  containing  from  two  to  sixteen  ducts. 

Manholes — May  be  made  of  any  desired  shape,  form  or 
size  that  suits  the  taste  or  judgment  of  the  designer.  Owing 
to  obstacles  it  is  sometimes  impossible  to  build  the  usual  type 
of  vaults,  and  the  engineer  must  make  the  best  of  the  oppor- 
tunities afforded  him.  but  it  is  always  a  mistake  to  build 
vaults  too  small.  The  demands  of  electrical  circuits  are  con- 
stantly increasing.  More  and  more  cables  must  be  installed, 
and  when  the  vault  is  crowded  with  cables  it  is  almost  impos- 
sible to  work  among  the  circuits  without  causing  derange- 
ment, and  in  a  cramped  and  confined  space  more  time  is 
expended  in  splicing  and  drawing  in  and  out.  so  that  it  is 
false  economy  to  restrict  the  size  of  vaults. 

Manholes  are  built  of  either  brick  or  concrete.  If  the 
latter  material  is  used  they  may  be  monolithic  structures 
made  by  covering  the  bottom  of  the  excavation  with  a  layer 
of  concrete  to  form  a  floor,  placing  upon  this  a  proper  mould 
and  ramming  round  the  mould  fresh  concrete.  After  this 
concrete  is  set,  the  mould  is  taken  apart  and  removed  from 
the  orifice  provided  for  the  manhole  cover.  The  concrete 
manholes  may  also  be  built  by  moulding  large  concrete  blocks 
of  the  appropriate  shape  and  size,  and  afterwards  laying  these 
blocks,  much  in  the  same  way  that  a  brick  manhole  is  built. 
The  concrete  manhole  possesses  the  double  advantage  of 
being  cheaper  and  more  durable  than  the  brick  manhole. 

The  vault  cover  is  invariably  made  of  cast  iron.  It  is 
usually  a  circular  ring,  varying  approximately  from  about  22 
to  28  ins.  in  diameter,  provided  with  a  substantial  flange  that 
rests  upon  the  masonry  of  the  manhole  and  closed  by  a  solid 
cover  strong  enough  to  bear  the  impact  of  the  heaviest  truck. 

It  was  formerly  considered  desirable  to  have  waterproof 
covers  to  prevent   the   bulk  of  rain   water  from   entering  tlie 
(Concluded  on  page  44.) 
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Breakfast  for  Half  a  Cent 

There  are  now  many  localities  in  Ontario  where  the  ulti- 
mate price  of  electric  current  to  the  consumer  is  less  than 
one  cent  per  kw.h.  This  does  not  mean  necessarily  that  the 
price  of  current  to  the  average  consumer  has  been  appreci- 
ably reduced,  but  it  does  mean  that,  if  the  dealer  bestirs 
himself  and  succeeds  in  inducing  the  householder  to  be  a 
little  "bit  prodigal  in  the  use  of  electric  energy,  there  is  an 
ultimate  reward  to  the  consumer  which  is  indeed  well  worth 
striving  for. 

The  system  of  cliarging  that  has  recently  been  adopted 
by  the  Hydro-electric  Power  Commission  of  Ontario  is  en 
tirely  commendable  in  this  respect, — it  is  an  alluring  bait 
for  the  consumer  to  use  all  the  electric  energy  he  possibly 
can.  To  this  end,  the  rates  have  been  so  adjusted  that  it 
is  in  the  consumer's  interest  to  make  as  liberal  use  as  pos- 
sible of  all  the  various  little  luxurious  utilities  now  available 
for  the  home. 

This  should  therefore  mean  a  harvest  for  the  dealer 
who  handles  this  type  of  equipment.  But,  like  other  crops, 
it  does  not  harvest  itself, — we  have  got  to  go  out  and  gather 
it. 

Just  let  us  sit  down  and  see  what  some  of  the  talking 
points  now  are,  on  a  cost  basis,  in  favor  of  a  more  general 
use  of  electrical  devices  in  and  around  the  home. 

Electric  Iron — An  electric  iron  consumes,  say,  on  an 
average,  500  watts.  This  means  a  consumption  of  one  kw.h. 
in  two  hours.  Two  hours  probably  represents  all  an  iron  is 
used  in  the  average  home  in  a  week,  so  that  a  week's  ironing 
costs  about  one  cent. 

Electric  Sweeper — It  probably  is  not  recognized  that  an 
electric  sweeper  is  one  of  the  cheapest  utensils  in  the  home 
to  operate.  There  are  many  small  and  efficient  machines  now 
on  the  market  that  only  consume  about  100  watts.  Such  a 
sweeper  can  thus  be  operated  for  nine  or  ten  hours  on  a 
consumption  of  one  kw.h..  which  costs  one  cent.  This  length 
of  time  probably  represents  the  requirements  of  most  houses 
per  week  and  i)Ossibly  per  month.  So  the  sweeping  in  the 
average  home  can  now  be  taken  care  of  at  a  cost  of  about 
one  cent  per  month. 

Electric  Toaster — The  averagt;  toaster  requires  about  .'> 
minutes  to  make  the  first  two  pieces  and  another  'i  minutes  to 
make  the  next  four  pieces.  Supposing  the  average  require- 
ment is  six  pieces  of  toast.  This  means  10  minutes  use  of 
about  500  watts.  Counting  thirty  days,  this  toaster  will  be 
used  300  minutes  or  5  hours  per  month,  and  consumes  there- 
fore 2,500  watt  hours,  or  2^  kw.h.  This  means  that  the 
cost  of  a  toaster  which  produces  six  pieces  of  toast  every 
morning  is  only  2^  cents  a  month.  If  the  loasler  is  used 
longer  e,ach  morning,  it  is  still  more  economical. 

Electric  Coffee — A  coflfee  percolator  large  enough  for 
the  average  family  consumes  also  approximately  .'(OO  watts. 
The  coffee  begins  to  percolate  in  this  utensil  in  .10  seconds 
after  the  current  is  turned  on,  and  probably  gives  the  best  re- 
sults after  about   10  minutes  or,  at  most,   15   minutes.     This 


means  eight  mornings  before  one  kw.h.  has  been  consumed, 
or  a  consumption  of  about  4  kw.h.,  costing  4  cents,  per  month. 

Electric  Stoves,  etc. — Instances  of  this  sort  might  be 
quoted  at  great  length.  A  small  hotplate  uses  approximately 
the  same  amount  as  a  toaster  or  electric  iron  and  can  be  used 
to  fry  bacon  or  attend  to  any  of  the  minor  details  in  the  pre- 
paration of  our  three  meals  a  day.  A  tea  samovar  consumes 
again  about  the  same  amount  and  would  be  required  only 
for  about  10  or  15  minutes  at  a  sitting.  Electric  kettles  with 
self-contained  units  use  about  500  or  600  watts  and  raise  water 
to  the  boiling  point  in  about  10  minutes. 

It  will  thus  be  seen  that  the  cost  of  the  operation  of 
household  utensils  has  reached  a  point  where  it  compares 
more  than  favorably  with  cooking  by  gas  or  coal  These 
utensils  have  the  great  advantage  that  they  can  be  operated 
wherever,  and  whenever,  it  suits  the  convenience  or  whim 
of  the  person  operating  them 

Cost  of  preparing  breakfast — It  is  interesting  to  com- 
pare the  use  of  these  utensils  in  the  preparation  of  a  breakfast 
with  its  preparation  on  a  coal  range.  To  begin  with,  the 
coal  range  has  either  to  be  kept  alive  from  seven  o'clock  the 
previous  evening  until  seven  o'clock  in  the  morning,  or 
lighted  in  the  morning,  which,  in  the  one  case,  is  expensive, 
and  in  the  other  case  is  tedious,  dirty  and  troublesome.  The 
ordinary  breakfast  will  consist  of,  say,  cereal,  toast,  bacon 
and  coffee.  The  toast  is  made  in  10  minutes  on  the  table  at  a 
cost,  as  shown  above,  of  1-12  cent;  the  bacon  will  fry  in  5  min- 
utes at  a  cost  of  1-24  cent;  the  cereal  on  a  small  hotplate  which 
consumes  less  than  500  watts  can  be  well  prepared  in  half 
an  hour  at  a  cost  of  J4  cent  and  the  coflfee  percolated  for  15 
minutes  at  a  cost  of  y%  cent.  The  total  cost  of  cooking  a 
breakfast  for  an  average  family  using  these  three  utensils 
is  therefore  1-12  plus  1-24  plus  ;4  p'us  Yf,  cent,  equals  ^4  cent. 

This  is  using  three  utensils  which,  in  a  properly  equipped 
home,  would  be  plugged  into  flush  receptacles  at  the  side  of 
the  table.  Of  course,  the  general  way  is  to  drop  a  reinforced 
cord  from  the  electrolier,  and  this,  while  rather  unsightly,  is 
very  efficient.  In  new  homes  however  this  method  should 
be  dispensed  with  as  far  as  possible. 

Is  it  not  up  to  the  central  station,  to  the  dealer  and  to 
the  contractor  to  make  these  facts  as  widely  known  as  pos- 
sible? We  believe  the  figures  given  above  will  bear  the 
minutest  inspection.  It  is  actually  possible,  at  the  rate  quot- 
ed, to  prepare  all  the  breakfast  a  family  needs,  or  would  use 
if  they  got  it  for  nothing,  at  a  cost  of  ^  cent. 

Electric  Ranges — The  field  is  now  opened  for  the  much 
more  general  use  of  electric  ranges.  The  value  of  electric 
ranges  and  their  practicability  arc  not  appreciated  we  believe. 
The  initial  cost  has  been  the  biggest  obstacle  in  their  more 
general  use,  however.  With  a  wider  use  the  original  cost 
will  no  doubt  be  greatly  reduced,  and  if  manufacturers  and 
dealers  could  co-operate  in  this  respect,  it  is  reasonable  to 
expect  that  many  times  the  number  of  ranges  would  be  sold 
under  the  new  rates,  as  have  been  sold  in  the  pas(.  Reliable 
operation  figures  are  not  easily  available,  Imt  we  hope  to  be 
able  to  publish  some  valuable  data  in  the  very  near  future. 
Wc  afe  confident  this  will  show  that  electric  cooking  at  the 
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present  rates  of  electric  energy  at  many  points  in  Ontario,  is 
appreciably  cheaper  than  cootcing  with  coal  or  gas. 

Electric  Heating — Even  electric  heating  is  brought  with- 
in the  range  of  possibility  by  the  new  rates.  Many  a  furnace 
is  run  at  high  pressure  so  that  one  particular  room  in  the 
house  may  be  kept  at  a  certain  temperature.  Probably  it 
would  be  sufficient  in  the  rest  of  the  house  if  the  temperature 
were  ten  or  fifteen  degrees  lower  than  in  this  particular  room. 
Yet  the  coal  consumption  is  almost  doubled  in  order  to  obtain 
the  desired  amount  of  warmth  at  this  one  spot.  Such  a  con- 
dition could  be  cared  for  by  running  the  furnace  normally 
and  using  a  small  electric  heater  as  an  auxiliary,  consuming 
500  watts  or  at  most  1,000  watts  per  hour,  at  a  cost  of  "4  cent 
or  one  cent  per  hour.  It  may  be  that  the  higher  temperature 
is  only  required  for  one  or  two  hours  each  day  in  this  parti- 
cular spot  and  thus  for  the  expenditure  of  a  cent  or  two  a 
very  great  saving  is  made  both  in  coal  and  labor. 

The  new  rates  have  opened  a  big  and  fruitful  lield  and 
introduced  very  attractive  possibilities  for  the  dealer  and  con- 
tractor which  will  of  course  react  favorably  on  the  jobber 
and  manufacturer.  Get  after  this  new  business  to-day.  Tlierc 
will  never  be  a  better  chance  or  a  more  opportune  time 


Control  of  Hall  Lights 


Tiie  value  of  the  proper  control  of  one's  electric  lights 
may  not  be  appreciated  beforehand  by  every  man  who  is 
building  a  home,  but  it  is  safe  to  say  that  no  electrical  con- 
tractor ever  got  into  trouble  by  using  his  own  discretion 
in  the  direction  of  improvements  and  refinements  in  the  way 
of  better  electric  control  or  more  electrical  conveniences. 
This  is  a  case  where  the  contractor  is  justified  in  using  his 
influence  to  the  fullest  extent,  because  the  householder  does 
not,  in  the  vast  majority  of  cases,  appreciate  the  value  and 
the  possibilities  of  the  little  refinements  in  the  use  of  elec- 
tricity which  go  to  make  up  the  difference  between  even- 
ings spent  in  comfort  and  inexpensive  luxury,  and  evenings 
spent  in  the  old-fashioned  way  largely  because  they  were 
good  enough  for  our  fathers  and  mothers.  It  is  more  than 
probable,  however,  that,  if  the  fathers  and  mothers  of  most 
of  us  had  been  possessed  of  much  of  the  knowledge   that  is 
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common  in  this  day  and  generation,  they  would  liave  made 
much  better  use  of  it  and  much  more  progress  under  it  than 
we  are  doing. 

One  of  the  little  inexpensive  refinements  which  add 
practically  nothing  to  the  sum-total  of  the  expense  of  the 
installation  is  shown  in  the  accompanying  sketch.  It  has 
reference  to  the  control  of  the  lights  in  the  first  and  second 
floor  halls  of  a  residence.  Of  course  no  house  is  to-daj' 
considered  to  be  properly  equipped  by  the  electrical  con- 
tractor unless  the  light  in  the  down-stairs  hall  is  controlled 
also  from  up-stairs,  and  the  light  in  the  up-stairs  hall  con- 
trolled from  down-stairs.  In  the  average  size  house,  it  is 
not  generally  considered  worth  while  carrying  this  prac- 
tice into  the  attic,  though  at  a  very  small  expense  this  can 
of  course  be  done. 

The  illustration,  however,  represents  a  further  refine- 
ment in  the  control  of  the  lights  in  the  down-stairs  hall. 
I'or  example,   the   average   householder   would   prefer  not   to 


have  too  bright  an  illumination  in  his  hallway  under  ordin- 
ary circumstances,  but  prefers  possibly  ten-candle  power  or 
less  burning  during  the  evening  or  may  be  through  the 
night.  When  the  hall  is  to  be  used,  however,  a  better  illu- 
mination is  required,  say  fifty  candle  power.  The  diagram 
shown  lierewith  illustrates  how  this  control  may  be  accom- 
plished. Three  3-way  switches  are  installed  as  shown, — 
A,  B  and  C.  The  switches  A  and  E  are  placed  side  by  side 
in  the  lower  hall,  and  the  switch  C  is  placed  in  the  upper 
hall  in  the  usual  way  for  the  control  of  the  lower  hall  lights. 
In  the  drawing,  the  switch  B  controls  the  light  in  the  lower 
hall,  that  is,  to  turn  it  on  or  off.  Switch  A  is  purely  for 
selective  purposes,  so  that  the  householder  may  change  over 
at  will  from  (say)  5  to  50  candle  power  and  vice  versa.  It 
will  be  noted  .that  the  switch  A  will  not,  under  any  circum- 
stances turn  the  lights  off  if  they  are  on,  or  on  if  they  arc 
off;  it  is  purely  selective.  On  the  other  hand,  the  switches 
B  and  C  will,  either  of  them,  turn  off  whichever  light  hap- 
pens to  be  burning  and  will  of  course  turn  the  same  light  on 
again. 

Two  lamps  of  some  such  ratio  as  this,  enclosed  in  ;i 
semi-indirect  bowl,  form  a  very  handsome  and  efficient  light 
fixture  for  the  main  hallway  of  any  residence.  All  the  extra 
expense  incurred  is  a  third  wire  from  the  switch  A  to  the  hall 
outlet  together  with  the  cost  of  the  switch  A. 


Status  of  the  Electrical  Contractor 

The  following  letter  has  been  received  in  reply  to  Mr. 
Geo.  J.  Beattie's  communication  in  our  issue  of  January  15th, 
which  dealt  with  the  status  of  the  electrical  contractor  and 
the  possibilities  of  improving  conditions  in  the  Canadian  elec- 
trical contracting  field.  The  letter  will  be  read  with  interest 
as  expressing  the  point  of  view  of  a  man  who  has  had  prac- 
tical experience  in  the  field. 
Editor  Electrical  News, 
Toronto,  Ont. 

Herewith  you  will  find  what  I  think  of  the  electrical 
contracting  business  in  Brantford  and  half  a  dozen  other 
cities   I  have  in  mind. 

The  electric  business  from  the  manufacturer  to  jobber 
and  dealer  seems  to  be  a  cut-throat  business  from  beginning 
to  end. 

The  manufacturer  is  continually  fighting  the  other  fel- 
low to  try  to  put  him  out  of  business.  Perhaps  he  keeps  at 
it  till  he  does  put  one  of  his  competitors  to  the  wall,  but 
what  has  he  gained?  Some  other  company  starts  up  and  as, 
perliaps,  he  has  spent  all  his  spare  capital  putting  the  other 
fellow  down,  he  inay  be  the  next  to  go  to  the  wall,  especially 
il  some  other  firm  wishes  to  continue  the  price  cutting  war. 

The  jobber  is  something  like  the  manufacturer.  He  sends 
his  traveller  out  to  get  business.  This  traveller  makes  his 
call  on  the  dealer  who  says,  "Oh!  you  are  high  on  your  prices. 
I  can  buy  far  better  than  that,  but  if  you  will  meet  the  other 
fellow's  price  you  can  have  the  business."  So  the  traveller 
calls  up  long  distance  and  gets  permission  to  meet  the  price, 
or  meets  it  of  his  own  accord.  Next  day  No.  1  conies  in  to 
get  the  business  the  dealer  has  given  No.  2  and  is  told  that 
Xo.  2  got  the  order  because  he  was  there  first  and  had  just 
as  good  prices.  In  a  great  many  cases.  No.  1  will  say  he  can 
do  better  than  that,  if  the  dealer  will  give  him  the  order,  and 
so  it  goes  on,  and  the  first  thing  you  know  one  of  the  job- 
bers has  gone  to  the  wall. 

Now,  I  think  it  would  be  far  better  for  each  man  to  set 
his  prices  and  stick  to  them.  Our  firm  has  found  that  more 
satisfactory  and  better  service  is  obtained  from  firms  that 
stick  to  their  prices. 

One  more  fault  some  of  the  jobbers  have  is  to  call  on, 
first,  the  dealer  and  then  on  the  factories  and  sell  to  the 
latter  at  exactly  the  same  prices  as  they  do  to  the  dealer, 
and  in  some  cases  they  go  one  better  and  quote  the  factories 
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lower  than  they  do  the  dealer.  I'lUil  such  linu-  as  llu-  juhlur 
ceases  to  do  business  that  way,  there  will  be  iiotliiiit;  hut 
ill  feeling  between  the  jobber  and  dealer. 

The  dealer,  in  most  towns  and  cities,  is  sore  iimuuh  at 
his  competitor  that  he  feels  like  putting  a  bomb  uiuk-r  llie 
other  fellow  every  time  that  other  fellow  gets  a  contract  that 
he  thinks  he  himself  ought  to  have  had.  Xow,  this  fccliny; 
would  not  exist  if  they  were  to  get  better  prices,  and  1  think 
this  would  be  improved  by  compelling  the  dealer  to  take  out 
a  license  as  suggested  in   (1)  of  Mr.  Beattie"s  article. 

I  would  go  still  farther  and  make  the  workman  pass  an 
examination,  and  give  him  a  certificate  that  must  Ije  renewed 
each  year.  This  would  prevent  so  many  young  fellows  work- 
ing about  one  j-ear  as  contractors'  helpers  and  llion  going 
into  business  for  themselves. 

Articles  (2),  (.■! )  and  (4)  are  all  right,  but  1  lielieve  (1) 
is  the  most  important. 

Yours  truly. 

Doeringer  Electric  &  Repair  t.o.. 

(Signed)  Algar  W.  Doeringer. 

Manager. 


With  the  Jovian  Order 

At  a  recent  election  of  tlie  Winnipeg  branch  of  the 
Jovian  Order  the  following  list  of  officers  were  appointed, — 
First  Tribune,  Geo.  L.  Guy;  Second  Tribune,  J.  H.  Schu- 
macher; Secretary-Treasurer,  W.  E.  Skinner.  At  this  meet- 
ing it  was  also  decided  to  establish  a  Jovian  League  for  the 
purpose  of  looking  after  the  social  affairs  of  the  Order.  The 
following  officers  of  the  league  were  elected: — President,  W. 
H.  Billing;  Vice-President,  J.  S.  Madden;  Secretary-Treasur- 
er, W.  E.  .Skinner;  Executive  Committee,  F.  H.  Wilson,  F. 
W.  Miller,  Thos.  Carlyle  and  J.  S.  Henry.  F'ortnightly 
luncheons  are  held  at  the  St.  Regis  Hotel  at  which  an  ad- 
dress is  delivered  by  prominent  Winnipeg  men  or  out  of  town 
visitors.  The  quality  of  these  addresses  may  be  judged  by 
citing  the  last  three: — Mr  J.  H.  Reynolds,  Commissioner  of 
the  Greater  Winnipeg  Water  District;  Rev.  W.  J.  Hindley, 
ex-mayor  of  Spokane,  and  S.  R.  Tarr.  managing  director  of 
the  Canadian  I-'inance.  .\  rejuvenation  of  the  Order  was  held 
at  the  Royal  Alexandra  Hotel  on  January  20th.  at  which  a 
number  of  men  prominent  in  electrical  and  allied  professions 
were  admitted  to  membership. 

Spirit  of  Co-operation  in  Montreal 

With  the  object  of  furthering  the  spirit  of  co-operation 
among  Montreal  Jovians,  the  local  league  has  arranged  for 
a  series  of  lunches,  to  be  held  weekly  at  Cooper's  Restaurant, 
and  also  a  smoking  concert  once  a  month.  Every  alternate 
week  an  address  will  be  given  at  the  lunches.  The  first  speak- 
er was  Prof.  Ale.x.  Gray,  of  McGill.  who  on  January  21  spoke 
on  "Xew  Standardization  of  Electrical  Machinery."  He  re- 
ferred to  the  great  improvements  in  motors,  especially  in  the 
matter  of  ventilation,  pointing  out  however  that  the  stand- 
ardized rules  were  never  followed  so  far  as  heating  is  con- 
cerned. I'rof,  Gray  then  discussed  the  proposed  Institute 
rules  as  to  the  use  of  materials  in  relation  to  the  factor  of 
safety — cotton  and  paper  put  in  dry  without  any  treatment; 
cotton  and  paper  impregnated  with  compounds;  other  ma- 
terials such  as  mica,  without  cotton  or  paper.  The  manu- 
facturers had  not  yet  decided  upon  their  types,  under  these 
new  rules,  and  were  apparently  each  watching  to  see  what 
the  other  would  do.  He  believed  that  the  tendency  would 
be  to  make  smaller  machines  for  the  same  output,  but  wliat 
the  exact  changes  would  be  it  was  hard  to  say. 

Winnipeg  Jovians  Hold  Biggest  Event  of  the  Year 
The  annual   Kejuvenation  of  the  Jovian  Order  in   Winni- 
peg   was    held    in    the    Unyal    .'Mexaiidra    Hotel,    Wednesday 
evening.  January  :.'mli.     The   riles  r>f  iuitialioii   were  executed 


l>\  the  Degree  'i'eani  of  tliu  iuiniortals,  personilied  by  tieo.  L. 
(illy,  Jupiter;  J.  11.  Schumacher,  Pluto;  J.  B.  Minns,  Nep- 
luni';  W.  H.  Iveynolds,  Hercules;  Frank  E.  ImUt,  Yulean; 
W.  E.  Skinner,  Mercury;  1-.  W.  Miller,  Mars;  !•'.  W  .  Paiter- 
sciu,  Apollo,  and  C.   K.    Richardson.  Avrenim. 

The  one  hundred  and  four  Jovians  present,  following  liu' 
Rejuvenation,  sat  down  to  a  banquet.  A  Chief  Stentor  of 
the  Jovian  Order,  Mr.  Carancross,  of  Chicago,  recited  his 
famous  "Ode  to  Electricitj'."  Messrs.  Gibson  and  Bowie 
sang  several  solos.  Mr.  Cousins  responded  to  the  toast 
"The  Boys  at  the  F^ront."  Judge  Robson  responded  to  Mr. 
Dufif's  toast  "Tlie  Newly  Elected  Jovians"  on  behalf  of  the 
entire  class  and  thanked  especially  the  four  who  suffered 
the  wrath  of  Jove  as  tlic  sacrificial  offering  of  the  entire 
class  of  thirty-nine.  Some  Of  the  more  prominent  in  this 
class,  in  addition  to  the  Hon.  Justice  Robson,  Manitoba  Com- 
missioner of  Public  Utilities,  were  J.  G.  Glassco,  Manager 
City  Light  &  Power  Department;  1^'.  A.  Cambridge,  City 
Electrician;  Geo.  A.  Watson.  Commissioner  of  Manitoba 
Government  Telephones;  W.  G.  Chase,  Chief  Engineer  of 
the  Greater  Winnijieg  Water  District,  and  Prof.  E.  Brydone- 
Jack. 

The  members  were  also  well  entertained  liy  the  expert 
ventriloquist,  Mr.  Lester.  Mr.  W.  A.  Duff  recited  from  Dr. 
Henry  Drunimond.  A  toast  in  the  form  of  a  vote  of  thanks 
was  extended  to  Mr.  Geo.  Guy,  First  Tribune,  and  his  co- 
workers, and  the  evening  concluded  with  "God  Save  the 
King." 


Should  be  Separate  Department 

The  newly  appointed  electrical  inspector  for  tlie  city 
of  Toronto.  Mr  J.  Shields,  is  asking  that  his  department 
should  be  kept  entirely  separate  from  the  architect's  depart- 
ment. The  request  is  entirely  reasonable  and  we  have  no 
doubt  meets  with  the  approval  of  both  the  provincial  and 
the  local  Commissions.  It  would  be  absolutely  ridiculous 
to  place  a  technical  department  such  as  the  electrical  in- 
spection department  must  become,  under  what  is  practically 
a  non-technical  department.  Architects  do  not,  could  not 
be  expected  to.  and  few  of  them  any  longer  claim  to,  have 
any  knowledge  whatever  with  reference  to  electrical  matters 
and  much  better  results  are  certain  to  be  obtained  if  the 
electrical  inspection  department  stands  on  its  own  feet  and 
carries  its  own  responsibilities.  There  is  no  doubt  either 
that  the  amount  of  work  entailed  by  this  department  is  both 
sufficiently  large  and  important  to  justify  its  being  placed 
under  an  independent  head.  By  all  means  make  Mr.  Shields 
entirely  independent  of  the  architect's  and  all  other  depart- 
ments, and  the  same  should  apply  to  every  other  town. 
This  does  not  mean,  of  course,  that  there  ought  not  to  be 
co-operation  between  departments,  but  it  must  be  recog- 
nized that  the  electrical  inspection  dcpartnunt  co-operates  on 
an  equal  footing  and  not  in  any  sense  as  a  subsidiary.  It 
is  a  technical  department  becoming  daily  more  technical, 
and  only  men  specially  schooled  and  trained  in  the  work  are 
capable  of  controlling  it  or  of  giving  advice  with  reference 
to  its  ciuitrol. 


Pile  Bureau  of  .'-^larulards.  Washington,  D.C,  have  just 
published  a  number  of  scientific  papers,  treating  of  various 
electrical  and  allied  subjects.  No.  220  is  entitled,  "The  silver 
volt-ammeter";  No.  218,  "The  comparison  of  the  silver  and 
iodine  volt-ammeters  and  the  determination  of  the  faraday"; 
No.  223,  "The  testing  of  potentiometers";  No.  2^,^,  "Adjust- 
ments of  the  Thompson  bridge  in  the  measurement  of  very 
low  resistances";  No.  22S,  "Au  experimental  study  of  the 
Koepcl  permeameter";  No.  ft.  "Fees  for  electric,  magnetic 
and  photometric  testing";  No.  :U,  "C'opper  wire  tables";  No. 
:U,  "The  rcl.ilion  of  the  horse  power  to  the  kilnwatl." 
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Running  Conductors  to  Side  Outlets 

in  Finished-Building  Wiring— Useful  Hints  on  This  Difficult  Work 

By  Terrell  Croft 


Running  wires  to  switch  and  fixture  outlets  in  partitions 
is  probably  the  most  difficult  work  encountered  in  the  wiring 
of  finished  buildings.  A  considerable  percentage  of  the  total 
wiring  lies  within  partitions,  and  great  ingenuity  must  often 
be  displayed  in  running  the  conductors  to  specified  outlets 
without  damaging  the  walls.  Where  there  is  no  bracing  or 
other  obstruction  within  a  partition  and  the  header  can  be 
reached  from  an  attic  or  by  removing  Hour  boards,  the  oper- 
ation is  simple.  A  hole  is  Ijored  in  the  header,  a  "mouse" 
(Fig  1)  is  dropped  through  and  the  wires  are  pulled  up,  by 
attaching  them  to  the  mouse  string,  from  the  outlet  hole  in 
the  partition  to  the  hole  in  the  header.  All  wires  within 
partitions   and    in    other   places    where    they    cannot    be    sup- 


determined   by   the    wireman    on    the   job,   ac- 
^   conditions   found.      Tlie   procedure   is   as   fol- 


End  View 
Fig.  1— Details  of  mouse  construction. 

ported    on    porcelain    must    l)e     sheathed    in    circular    loom, 
which  is  slipped  over  the  wires  before  they  are  pulled  in. 

There  are  several  methods  of  getting  conductors  past 
obstructions  to  wall  and  partition  outlets.  In  a  great  many 
cases,  the  bringing  out  of  the  switch  loops  at  outlets  at  a 
proper  distance  from  the  floor  is  the  most  exacting  feature 
of  wiring  old  houses,  on  account  of  the  cross  pieces  or 
bridges    sometimes   found   in   partitions.     The   method   to   be 

*In  Electrical  Rsview. 


used  must  be 
cording  to  th 
lows: 

First,  with  his  mouse,  he  finds  if  the  runway  is  clear; 
if  so,  the  rest  is  easy.  But,  if  he  finds  there  are  cross-pieces, 
he  locates  their  position  by  measurement  with  the  mouse, 
and  marks  the  location  on  the  wall.  If  the  cross-pieces  are 
above  the  proper  position  for  the  switch,  he  will  probably 
use  one  of  the  following  methods  (which  are  descriljed  in 
detail  later)   of  getting  around  them: 

(a)  Remove  the  door  stop  strip  from  the  frame  of  the 
doorway,  bore  through  on  each  side  of  the  cross-piece,  and 
cut  a  recess  in  the  inside  of  the  frame;  then  lish  the  wires 
around. 

(b)  If  on  the  second  floor,  and  there  is  no  partition 
directly  above,  the  wireman  can  use  a  pipe-extension  boring 
tool,  boring  one  hole  large  enough  to  fish  the  switch  loop 
tliriiugh. 

(c)  If  the  cross-piece  is  not  too  far  above  the  proposed 
location   of   the   switch,  the   holes   can   be   drilled   on   a   slant 

.  from  the  switch  opening.     (See  Fig.  2.) 

(d)  Remove  the  wallpaper  directly  over  the  cross-piece. 
Then  cut  a  hole  and  bore  holes  or  cut  away  the  cross-piece 
so  that  the  wires  will  pass. 

(e)  Sometimes  a  wireman  will  attempt  to  remove  these 
cross-pieces  when  he  can  get  at  them  from  above,  by  putting 
a  piece  of  pipe  down  between  the  partition,  and  hitting  with 
a  heavy  hammer.  This  method  is  liable  to  cause  damage  to 
the  plaster  by  bulging  or  breaking  out.  and  is  not  recom- 
mended. 

(f)  When  a  switch  must  be  located  on  a  brick  wall,  it 
is  necessary  to  run  wires  in  rigid  or  flexible  steel  conduit. 
The  wall  must  be  channeled,  and  the  conductor  buried  in  it, 
and  the  groove  re-plastered.  At  the  point  where  the  metal 
terminates  under  the  floor,  a  suitable  outlet  fitting  must  be 
pmvided. 

When  a  partition  outlet  is  near  a  doorway,  the  vertical 
conductors  can  be  run  past  bridges  within  a  partition  by 
removing  the  door  jamb  and  following  the  method  illus" 
trated  in  l-'ig.  3.  In  the  case  shown  it  was  not  feasible  to 
bore    down    from    above    with    the    long-distance    boring    tool. 


Fig.  2— Boring  tlirough  bridge  from 
outlet  opening. 


-Carrying  wires  round 
a  bridge. 


Fig.  4— Method  of  cutting 
into  plaster. 
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so  the  coiuhictors  were  carried  up  Irmn  below,  llu-  door 
jamb  in  such  a  case  can  either  he  pried  loose  and  bent  np. 
as  shown  at  A,  l'"ig.  ;i.  or  a  saw  cut  can  be  made  in  the  jamb 
as  at  C,  and  the  section  B  of  the  jamb  can  be  removed.  In 
either  case,  the  stud  at  the  side  of  the  door  is  exposed  and  a 
wireway  can  be  cut  in  its  outer  surface  around  l)ridges  or 
other  obstructions  as  shown.  At  the  floor  a  hole  can  be  cut 
through  the  stud,  as  shown  at  D,  and  through  this  hole  an- 
other can  be  bored  through  the  floor.  The  conductors  are 
tlien  carried  through  this  floor  hole  into  the  space  between 
the  joists.  The  building  code  of  most  municipalities  requires 
that   all    conductors   witliin   partitions   and   not   supported   on 


Hole  Cut  through   Ploster 
hole  Bored  through   Floor  Plote 

Boseboard  Removed 

Board    Removed 


Cloo+o 


1 

K  ^^  Conductor 

Fig.  5— Method  of  cutting  through  sill. 

porcelain    be    carried   in    circular   loom.     Allowance    must    lie 
made  for  this  in  boring  holes  and  cutting  wireways. 

To  carry  conductors  past  a  bridge  in  a  wall  when  a 
doorway  is  not  adjacent  and  when  the  long-distance  boring 
tool  is  not  applicable,  it  is  necessary  to  cut  into  the  surface 
of  the  wall  as  shown  at  Fig.  4,  and  as  described  in  the  fol- 
lowing paragraph.  Through  the  bared  plaster  cut  holes  into 
the  partition  above  and  below  the  bridge,  and  remove  enougii 
plaster  from  in  front  of  the  bridge  to  leave  a  cavity  that  will 
accommodate  the  loom-covered  conductors.  The  conductors 
■may  then  be  run  in  as  suggested  in  the  longitudinal  section 
C.     The   hole  left   in   the   wall   surface   should   be   filled  with 


Wire_Enclosed 
Loom 


Soseboord   that  was 
Removed 

Hole    fbr  Wires 
Floor       Board     that    was    Removed 

Cleat 
■■      Joists 

Fig.  6— Method  of  wiring  around  sill. 

plaster  of  Paris  and  the  paper  carefully  replaced  as  described 
in  the  following  paragraph. 

A  method  of  cutting  wallpajier  to  expose  plaster  for 
niaking  a  iishing  hole  without  disfiguring  the  wall  decoration 
is  illustrated  by  A  and  B  of  Fig.  4.  With  certain  kinds  of 
wallpaper  the  method  here  described  can  be  used  witli  prac- 
tically no  visible  damage.  If  the  wallpaper  is  such  lliat 
moisture  will  disfigure  it,  this  method  should  not  be  used. 
(Cartridge  papers  are  not,  as  a  rule,  alTectcd  by  a  little  water. 
In    order    to   ascertain    the    effect    of    water   on    the    p.iper   in 


i|iu'stiim,  it  will  be  necessary  to  experiment  with  a  small  area 
in  an  inconspicuous  corner. 

If  the  paper  stands  the  test,  two  slits  can  be  cut  through 
it  at  right  angles  to  each  other,  as  shown  at  A  of  the  illus- 
tration, at  a  point  just  opposite  the  bridge.  The  bridge  can 
be  located  by  dropping  a  mouse  on  it  from  the  outlet  hole  cut 
through  the  partition  at  a  point  above  it.  A  very  sliarp  knilv 
should  be  used  in  cutting  the  slits. 

Ordinarily  the  paper  should  be  soaked  slightly  around 
the  slits  with  a  wet  sponge  or  cloth.  When  the  water  has 
been  absorbed  by  the  paper,  and  the  paste  that  held  it  to  the 
wall  has  softened,  peel  back  the  four  triangular  sections  of 
paper.  A  wide-bladed  putty  knife  is  a  convenient  tool  for 
the  purpose.  Be  careful  not  to  crack  or  crease  the  paper. 
In  old  buildings  where  there  are  many  thicknesses  of  paper 
on  the  wall,  they  can,  frequently,  be  removed  without  mois- 
tening. When  the  paper  is  completely  peeled  it  will  appear 
as  shown  as  B. 

Should  there  happen  to  be  a  figure  or  a  flower  in  the 
wallpaper  design  directly  over  the  bridge  within  the  wall,  the 
double  slit  is  not  made,  but  instead,  the  entire  design  is  cut 
out  of  the  wallpaper  with  a  sharp  knife. 

.\  hole  is  now  made  through  the  laths  and  plaster  to 
accommodate  the  conductors  and  they  are  drawn  in.  After 
tliey  are  in,  the  hole  is  filled  with  plaster  of  Paris  and  the 
design  can  be  replaced  on  the  wall  so  neatly  that  the  casual 


Fig.  7— Fishing  between  partitions  on  different  floors. 

observer  will  not  know  that  tlie  paper  was  cut.  The  liole  in 
the  plaster  should  always  be  somewhat  smaller  than  the  piece 
of  paper  removed  from  the  wall. 

A  2-by-4-inch  sill  is  sometimes  placed  under  the  lower 
ends  of  studs  that  form  a  partition,  as  shown  in  Fig.  o. 
Where  this  construction  is  encountered  and  it  is  not  possible 
to  bore  through  the  sill  from  above  with  the  pipe-extension 
boring  tool,  the  baseboard  must  be  removed  as  shown. 
.•\fter  the  baseboard  is  off,  an  orifice  is  cut  through  the  lath 
and  plaster  and  a  slanting  hole  is  bored  through  the  sill  and 
the  floor.  Sometimes  it  is  not  necessary  to  bore  the  hole, 
as  the  wires  can  be  run  in  a  space  formed  by  removing  some 
lath  and  plaster,  as  suggested  in  Fig.  G.  Where  large  con- 
ductors are  involved  it  is  usually  necessary  to  bore  through 
the  sill. 

()ften  the  condition  illustrated  in  Fig.  7  is  encountered. 
It  is  necessary  to  draw  conductors  from  an  oulUt  in  .i  par- 
tition in  one  storey  to  an  outlet  in  a  partition  in  another 
storey.  Where  the  partition  of  the  storey  above  lines  up  with 
that  of  the  storey  below,  the  conductors  can  usually  be  drawn 
in  by  cutting  a  itocket  close  to  the  foot  of  the  partition  in  the 
second  storey.  Where,  as  in  big.  7.  the  partitions  do  not 
line  up,  it  is  more  difticult  to  get  the  coi\duclnrs  in  wilhoul 
disfiguring  the  Iniildinp.  b'requently  the  iiarlili.ni  in  llie 
lower   storev   lies   under   a   hall    or   other   second->lorey    inoni 
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that  has  a  nicely  finished  bare  floor  from  which  the  wireman 
does  not  dare  to  remove  boards. 

One  solution  of  the  problem  is  to  bore  one  five-eighths 
or  three-fourths-inch  hole  directly  over  the  plate  of  the  first- 
storey  partition  as  indicated  at  A.  Then  through  this  hole, 
by  pitching  the  bit  and  using  one  having  a  long  shank  or  an 
extension  bit,  a  half-dozen  holes  can  be  bored  through  the 
plate — all  through  the  one  centre  hole-  in  the  floor.  Instead 
of  making  several  small  holes  in  the  plate  it  is  possible  to 
make  one  large  one  by  boring  the  small  holes  around  in  a 
circle  and  then  knocking  out  tbe  block  with  a  bar  or  a  piece 
of  conduit.  To  draw  in  the  conductors:  A  mouse  or  a  fish 
chain  is  dropped  in  at  A,  and  pulled  out  at  B.  Then  a  snake 
is  pushed  in  at  C,  through  E,  and  drawn  out  with  a  hooked 
probe  at  A.  The  snake  and  fish  wire  are  fastened  together 
at  A  and  the  chain  is  drawn  by  the  snake  over  to  C.  Now 
the  conductors  are  fastened  to  the  lower  end  of  the  fish  chain 
which  is  extending  from  B  and  the  conductors  are  pulled  in 
over  to  C.  From  C  the  conductors  are  readily  drawn  up  to 
D. 

A  plug  of  suitable  wood,  cut  across  the  grain,  and  taper- 
ing so  that  it  will  fit  nicely,  is  made  for  the  hole  A  and  driven 


Brick   Woll 


Lath  t  Plaster"'' 


Fig.  8  — Receptacle  pockets  in  brick  wall. 

therein.  Its  top  can  be  planed  off  flush  with  the  surface  of 
the  floor  and  if  its  grain  was  selected  to  match  that  of  the 
floor  it  will  be  difficult  to  locate. 

A  receptacle  for  an  extension  plug  mounted  in  a  base- 
board is  a  good  substitute  for  a  wall  fixture  when  it  is  ob- 
jectionable to  channel  the  brick  wall  to  the  regulation  bracket 
height  of  4  feet  6  inches.  The  method  is  illustrated  in  Fig. 
S.  By  means  of  an  extension  cord  a  portable  or  table  lamp 
can  be  substituted  for  the  wall  fixture.  It  will  be  noted  from 
the  figure  that  it  is  not  necessary  even  to  remove  the  base- 
board. A  slanting  hole  is  drilled  from  the  pocket  for  the 
baseboard  receptacle  to  another  pocket  cut  beneath  the  floor. 
A  short  piece  of  conduit  is  then  installed  from  the  receptacle 
outlet  to  the  pocket  under  the  floor.  Such  a  baseboard  re- 
ceptacle also  forms  a  convenient  means  of  attachment  for 
portable  vacuum  cleaners  and  various  heating  devices. 


Sudbury's  White  Way 

The  town  of  Sudbury,  Ont.,  has  just  installed  some  hiiy 
ornamental  luminous  arc  lamps  of  6.6  ampere  capacity  each. 
The  lamps  are  mounted  on  ornamental  cast-iron  standards, 
set  100  ft.  apart  on  both  sides  of  the  street  and  opposite  to 
one  another.  The  standards  were  encased  in  3-in.  fibre  con- 
duit and  laid  18  ins.  in  the  ground,  below  the  sidewalk.  Pro- 
vision has  already  been  made  for  another  fifty  of  these 
lamps,  W'hich  will  be  added  during  the  coming  summer.  Ap- 
proximately 15,000  ft.  of  conduit  has  been  laid  altogether. 

These  lamps  are  operated  by  a  mercury  arc  rectifier  and 
constant  current  transformer.  The  rectifier  changes  the  cur- 
rent from  2,200  volts  a.c.  to  6.6  ampere  d.c. 

This  lanip  is  claimed  by  the  manufacturers  to  have  an 
efficiency  of  2.11  mean  hemispherical  c.p.  per  watt.    The  maxi- 


mum intensity  is  given  at  an  angle  of  between  5  and  10  de- 
grees below  the  horizontal,  an  almost  ideal  distribution  for 
street  illumination.  The  design  of  the  lamp  is  such,  also, 
that  a  good  deal  of  illumination  is  given  off  in  the  vipper 
hemisphere,  thus  lighting  the  fronts  of  the  buildings  along 
the  streets  better  than  other  lamps  will  do.  The  upper  elec- 
trode used  with  these  units  has  a  life  of  from  3,000  to  4,000 
hours  and  so  requires  renewals  only  about  once  a  year.  The 
lower  electrode  has  a  life  of  125  hours.  These  lamps  are  so 
designed   that   at   any   time   an   electrode   of  higher  efficiency 


k 


6.6  amp.  luminous  arc  on  cast  iron  standard.  Sudbur>". 

may  be  installed,  which,  it  is  claimed,  will  increase  the  illu- 
mination by  35  to  30  per  cent,  without  any  increase  in  cur- 
rent consumption. 

The  sj'stem  was  laid  out  and  installed  under  the  eye  ol 
the  electrical  superintendent  of  the  town  of  Sudbury,  Mr.  R. 
H.  Martindale,  who  is  to  be  congratulated  on  an  excellent 
piece  of  work,  and  an  illumination  effect  which  must  be  grati- 
fying to  the  citizens.  The  equipment  was  supplied  through- 
out by  the  Canadian  General  Electric  Company.  One  of 
the  standards  is  illustrated  herewith. 


Operating  Record  of  an  Electric  Truck 

An  e.\ample  of  the  successful  operation  of  electric  trucks 
in  heavy  hauling  is  given  by  the  Electric  Vehicle  Association 
of  America  from  the  report  of  the  Chief  of  Transportation 
of  the  Philadelphia  Electric  Company  showing  in  verj'  sig- 
nificant figures  the  record  of  a  truck  employed  in  transport- 
ing telephone  poles.  On  December  23  this  truck  hauled  5 
heavy  45-ft.  poles  for  the  Bell  Telephone  Company  from  the 
Philadelphia  Electric  Company's  pole  yard  at  17th  and  Ledge- 
ley  Avenue  to  Newton  Square,  Pa.  "There  is  nothing  re- 
markable," reads  the  Chief's  report,  "in  the  statement  as  it 
stands,  as  we  have  made  this  trip  frequently  of  late,  but  sig- 
nificance does  lie  in  the  fact  that  the  trip  was  made  by  our 
Number  44  electric  truck  in  the  good  time  of  6J4  hours — 
leaving  the  pole  yard  at  6.30  a.m.  and  arriving  at  Newton 
Square  at  11.30  a.m.  and  arriving  back  at  1.15  p.m.  after 
leaving  Newton  at  11.45,  making  the  total  time  for  the  round 
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trip  G->-4  hours  and  using  305  ampere  hours.  The  poles  hauled 
were  above  the  average  size,  the  entire  load  approximately  8 
Ions,  the  capacity  of  the  truck  being  G  tons.  This  fact,  to- 
gether with  the  hilly  country  travelled,  caused  the  truck  to 
use  in  some  places  three  times  the  amount  of  current  ordin- 
arily required.  This  was  particularly  noticeable  in  the  run 
from  63rd  and  Market  Streets,  to  Llanerch,  a  distance  of  a 
little  over  two  miles,  taking  one  hour's  time  and  using  55  am- 
pere hours.  "In  addition  to  the  above,"  continues  the  report, 
"1  desire  to  call  your  attention  to  the  diflference  in  the  cost  of 
hauling  these  poles  by  horse  team.  The  cost  of  the  trip 
made  by  Number  44  truck  was  6J4  hours  at  $1.50  per  hour, 
or  .$10.12.  The  horse  team  took  20  hours  at  $1.20  per  hour  or 
$24.00.  Thus  you  will  see  that  it  cost  appro.ximatcly  $14.00 
more  to  haul  by  team  than  by  electricity. 


Cables  of  Record  Length 

The  accompanying  cut  shows  cables  supplied  and  instal- 
Kd  by  the  Canadian  British  Insulated  Company,  Limited, 
Montreal,  and  manufactured  for  them  by  the  British  Insu- 
lated &  Helsby  Cables,  Limited,  Prescot,  England.  The  par- 
ticulars of  the  cable  are:  Two  lengths  1/0  B  &  S  gauge,  three 
conductor,  for  25,000  volt  service,  each  in  one  length  of  2,104 
feet.  They  were  paper  insulated,  lead  covered  and  armoured 
with  two  layers  of  galvanized  steel  wires;  diameter  over  insu- 
lation 2.225  ins.;  thickness  of  lead  .150  ins.;  diameter  of  ar- 
moured wires  .128  ins.;  test  pressure  50,000  volts. 

The  operation  of  lead  covering  each  of  the  lengtlis  lasted 
for  six  hours,  continuous  working,  the  quantity  of  lead  used 
being  5^  tons  (11,760  lbs.).  This  is  a  record  length  for 
cables  of  tliis  diameter.  The  gross  weights  of  the  two  drums 
were  ;!T,492  lbs.  and  37,408  lbs.  respectively.  They  were  9  ft. 
7  ins.  in  diameter,  and  were  thus  the  largest,  though  not  the 
lu'iiviest,  hitherto  exported  by  this  firm.     After  being  landed 


Laying  cable  across  Ottawa  .iver  at  Hawkesbury. 

on  the  (|uay  at  Montreal  the  cables  were  loaded  on  a  scow 
and  towed  to  Calumet,  from  which  point  they  were  laid  across 
the  Ottawa  River  to  Hawkesbury.  The  cables  were  fixed  to 
wood  poles  into  end  bells  of  the  Prescot  inverted  type,  with 
leads  to  overhead  lines.  The  cables  were  built  to  specifica- 
tions drawn  up  by  Dr.  L.  .'\.  Herdt,  the  consulting  engineer, 
and  are  used  in  connection  with  a  plan  for  developing  10,000 
li.p.  at  Bell's  Falls  on  the  Kouge  River,  P.Q.,  for  T.  Ross  and 
Sons,  Hawkesbury. 


Underground    Conduit  Work 

(Continued  from  page  37) 

manhole.  An  interior  cover  pressing  upon  a  rubber  gasket 
was  intended  as  a  waterproof  seal.  Experience  has  shown 
that  this  costs  more  than  it  is  desirable  to  spend  for  any  ad- 
vantage that  would  result,  and  it  is  better  to  furnish  each 
manhole  with  a  single  cover  and  if  possible  connect  the  bot- 
tom of  the  vault  with  a  drain  leading  to  the  sewer  so  that 
any  surface  water  that  enters  is  drained  away. 

The  idea  of  the  watertight  cover  probably  arose  in  an 
attempt  to  make  conduits  gas-tight.  In  early  conduit  days 
much  alarm  was  created  by  terrifying  explosions  in  manholes. 
The  illuminating  gas,  leaking  from  the  pipes  of  the  gas  com- 
panies, was  apt  to  collect  in  the  ducts,  and  sooner  or  later  to 
find  its  way  to  a  vault,  sometimes  mixing  there  with  air  in 
explosive  proportions,  then  an  ignited  cigar  or  spark  from  a 
horse's  hoof  would  ignite  the  mixture.  To  obviate  this  diffi- 
culty the  plan  was  adopted  of  sealing  manhole  covers  and  of 
installing  a  ventilating  plant  that  should  force  compressed  air 
through  the  conduits  to  blow  out  the  dangerous  gaseous  mix- 
ture. Such  a  plan  is  expensive  to  install  and  more  expensive 
to  maintain  and  it  has  been  found  under  normal  circumstances 
that  if  care  and  attention  is  given  to  designing  conduits  so 
that  they  will  always  slope  towards  the  manholes,  and  if  the 
manhole  covers  are  properly  provided  with  ventilating  aper- 
tures of  sufficient  size  and  the  floors  with  drains  to  the 
sewers,  there  is  little  to  be  feared  either  from  accumulation 
of  explosive  gaseous  mixture  or  too  great  a  collection  of  sur- 
face water. 

For  the  prevention  of  accidents  it  is  wisdom  from  the 
moment  the  street  is  opened  until  the  re-surfacing  to  take  all 
possible  precautions,  and  the  following  are  points  to  be  ob- 
served.— provide  suitable  barricades  and  place  sufficient  num- 
ber of  lamps  at  night  in  order  to  show  all  piles  and  materials 
in    the    street    and    tlie    trench. 


The  Geo.  T.  Elder  Milling  Company,  Elder's  Mills,  near 
Brampton,  Ont.,  are  installing  electric  service  for  light  and 
power. 


Personals 

Mr.  C.  Blackball,  Wingham,  has  been  appointed  superin- 
tendent  of   the  Acton   hydro-electric  system. 

Mr.  M.  S.  Woollard  has  been  appointed  to  take  charge  of 
tlic  installation  and  operation  of  the  electrical  plant  of  the 
Ontario  Stone  Corporation,  in  the  company's  quarries  at  Lit- 
he.fi',  Ont. 

Mr.  R.  D.  Johnson,  hydraulic  engineer  with  the  Ontario 
Tower  Company  at  Niagara  Falls,  has  resigned  that  position 
and  opened  a  consulting  engineering  office  at  60  Wall  Street. 
New  York  City. 

Mr.  C.  W.  Colvin  has  been  appointed  transmission  engi- 
neer c.f  the  British  Columbia  Electric  Railway  Company,  and 
is  now  in  charge  of  the  high  tension  lines  and  telephone  sys- 
tem  of  the  company. 

Mr.  B.  Elshoff  has  recently  resigned  his  position  as  super- 
intendent of  the  electrical  department  of  the  Canadian  West- 
inghouse  Company,  Hamilton,  Ont.,  to  become  works  man- 
ager of  the  Diehl  Manufacturing  Company,  Elizabeth,  N.J. 

Mr.  W.  L.  Brown,  representing  British  interests,  is  active 
in  coniucliuii  with  the  continuation  of  construction  work  on 
the  Ottawa  and  St.  Lawrence  Electric  Railway,  some  30  miles 
(if  which  have  been  graded  in  the  neighborhood  of  Metcalfe 

Mr.  R.  A.  Sara,  sales  manager  of  the  Winnipeg  City  Light 
and  Power  Department,  has  returned  to  the  city  after  spend- 
ing about  two  weeks  in  the  East  on  a  combined  holiday  and 
business  trip.  Mr.  Sara  visited  Toronto,  Montreal.  Detroit. 
Chicago  and  Minneapolis,  where  he  investigated  the  account- 
ing systems  in  use  by  the  power  companies  with  a  view  to  im- 
proving, if  possible,  the  system  in  use  by  the  City  of  Winni- 
peg. 
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What  is  New  in  Electrical  Equipment 


New  Trumbull  Push  Switches 

The  Trumbull  Electric  Manufacturing  Company  are  put- 
ting a  new  push  switch  on  the  market  which  they  have  been 
working  on  for  the  past  three  years.  This  switch  has  been 
passed  by  the  underwriters  and  is  claimed  by  the  manufac- 
turer to  have  a  remarkable  electrical  strength — having  with- 


Trumbull  Push  Switch. 

stood  an  overload  greater  than  any  other  switch  on  the 
market.  The  switch  is  very  smooth  and  easy  in  action,  very 
neat  in  appearance  and  is  manufactured  from  fewer  parts 
than  many  other  switches,  which  tends  to  lessen  friction 
and  concentrate  strength  where  it  is  most  needed. 


New  Arrow  Electric  Devices 

A  new  detachable  insulator  and  a  splicing  link  for  puli 
socket  chain  are  shown  in  the  accompanying  illustrations. 
Both  are  made  on  the  same  principle  and  may  be  instantly 
attached  or  detached.     With  the  insulator  or  splicing  link  at- 


Insulator  and  splicing  link. 

tached  the  chain  hangs  perfectly  straight.  These  devices  ar*^ 
manufactured  by  the  Arrow  Electric  Company,  Hartford. 
Conn. 


Instal'ing  Meters  in  Outer  Walls 

Meters  are  often  installed  in  almost  inaccessible  rooms 
and  closets,  to  reach  which  requires  not  only  entrance  to  a 
private  residence,  but  also  climbing  of  flights  of  stairs,  dirty- 
ing floors,  disturbance  of  occupants,  etc.  Even  when  meters 
are  installed  in  the  basement,  as  is  generally  the  case  in  the 


Meter  bo.x  closed— and  open. 

modern  home,  much  time  is  wasted  by  the  meter  reader  in 
waiting  at  the  door  and  getting  access  to  the  instrument.  If 
these  delays  could  be  done  away  with  and  the  little  antagon- 
isms that  often  arise  in  this  way  between  the  company  and 
the  householder  could  be  dispensed  with,  the  central  station 


would  find  itself  in  a  muth  more  favorable  position  to  do 
business  with  its  customers. 

What  appears  to  be  a  happy  solution  of  these  troubles 
is  the  insertion  of  the  meter  in  one  of  the  outer  walls  of 
the  house  and  protecting  it  from  the  weather  and  from  inter- 
ference, at  the  same  time  making  it  possible  for  the  meter 
man  to  take  his  readings  without  waste  of  time  or  disturbance 
of  the  occupants  of  the  house.  Such  a  device  as  this  is  now- 
placed  on  the  market  by  the  Donley  Bros.  Company,  of 
Cleveland,  Ohio.  The  device  consists  of  a  special  metallic 
meter  casing  and  service  switch.  This  casing  or  box  is  built 
right  into  the  wall,  just  as  a  window  casing  would  be.  The 
general  appearance  of  the  box  itself,  both  closed  and  open, 
and  of  the  small  and  inconspicuous  wall  opening  behind 
which  it  is  recessed,  are  shown  in  "the  accompanying  illus- 
trations. 

The  box  is  made  of  good  quality  iron  and  is  strongly 
built.      Its   outside    dimensions    for   a.c.    meters    are    14.5   ins. 


Meter  reader  does  not  enter  house. 

wide,  7.25  deep  and  10.25  high;  for  d.c.  meters,  the  height  is  a 
little  over  17  ins.  The  installation  can  of  course  be  made  in 
any  kind  of  wall.  A  strong  hinged  front  door,  with  lock, 
gives  access  to  the  meter  for  installation  or  testing,  and  to 
the  service  switch  in  emergency.  The  glass  window  in  the 
door  permits  reading  the  meter  without  opening  the  door. 
Since  the  meter  box  can  be  set  into  the  wall  and  is  locked, 
sufficient  protection  is  provided  against  storm  or  tampering. 

Provision  is  made  for  the  service  wires  in  the  upper 
right-hand  corner  of  the  box,  as  shown  in  the  open  view,  and 
the  house  wires  pass  out  below  the  meter  as  shown.  If  the 
service  wires  are  brought  down  in  conduit  outside  of  the 
Iiouse  right  to  the  meter  box,  the  central  station  company  can 
pass  them  through  either  of  two  knock-outs  in  the  upper 
corner  of  the  box  front.  This  is  a  very  convenient  arrange- 
ment where  old  houses  are  to  be  connected  up  for  service. 
Fastened  to  the  back  iron  wall  of  the  box  is  a  wood  board 
to  facilitate  mounting  of  the  meter  and  switch  service. 


The  annual  general  meeting  of  the  Shawinigan  Water  & 
Power  Company  will  be  held  at  the  head  oflice  of  the  com- 
pany, Power  Building,  Montreal,  February  16. 
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The  Pelouze  "Ideal" 

A  new  sadiron,  the  "Ideal,"  is  now  being  marketed  by 
the  Pelotize  Manufacturing  Company,  Chicago.  This  is  de- 
scribed by  the  manufacturer  as  "a  good  iron  at  a  very  low 
price."  It  is  furnished  with  the  patented  "quick  break" 
switch  plug;  wlien  at  rest,  the  iron  is  simply  tipped  back  on 


Iron  tips  back  on  stand. 

end  and  does  not  require  an  extra  stand,  as  with  other 
irons.  This  iron  is  claimed  to  heat  at  an  unusual  speed,  and 
to  have  an  extra  large  storage  capacity.  The  consumption 
is  500  watts;  finished  in  either  satin  or  bright  nickel. 


"Master"  Portable  Garage  Pump 

The  cut  herewith  represents  model  G  "Master"  portable 
garage  pump  manufactured  by  the  Hartford  Machine  Screw 
Company,  and  distributed  in  Canada  by  R.  E.  T.  Pringle, 
Toronto.  This  pump  is  designed  for  use  in  public  garages, 
where  the  demand  is  for  a  tire  pump  of  unlimited  service 
capacity.  It  is  claimed  to  have  great  power  and  durability 
and    to    be    constructed    according    to    the    best    mechanical 


Portable  garage  pump. 

principles  and  with  the  utmost  care  in  every  detail  of  manu 
facturc.     The  pump  of  this  outfit,  when  running  at  the  normal 
speed    of    .'jOO    r.p.m.,    will    deliver    3    cu.    ft.    of    free    air    per 
minute.     The  driving  motor,  designed  specially  fur  this  ma- 
chine, is  one-half  h.p.  capacity. 


A  Reverse  PhaseRelay 

In  order  to  protect  alternating  current  motf)rs  against  re- 
versal of  phase  the  Canadian  General  Electric  C>)mpany  have 
brought  out  a  reverse  phase  relay  which  will  instantly  open 
the  lines.  A  reversal  of  phase  may  occur  in  the  source  of  sup- 
plj-  or  because  of  reversal  of  the  leads  of  the  motors  them- 
selves, something  which  is  liable  to  happen  at  any  time 
when  they  are  connected  up  after  repair.  This  is  true  as 
regards  any  type  of  machine  run  by  a.c.  motors,  but  particu- 
larly in  elevator  service.  The  reverse  phase  relay,  here 
shown,  is  of  great  value  where  used  to  prevent  unintentional 
reversal  of  direction  of  an  elevator  carriage  caused  by  an 
error  in  connecting  the  leads  on  the  elevator  motors,  or  in 
the    service   mains.     Phase   reversal   will    instantly   open    the 


direction  of  movement.  The  reverse  phase  relays  arc  used 
in  connection  with  shunt  trip  or  low-voltage  coils  on  oil 
switches  or  circuit  breakers.  They  are  simple  and  substan- 
tial and  in  design  based  on  the  principle  of  the  induction 
motor.  In  case  of  motors  of  limited  capacity,  the  relays 
may   be   connected    in   series    with    the   motor   leads.      If   the 


Reverse  phase  relay  for  motor  protection. 

voltage  or  capacity  of  the  motor  makes  this  arrangement 
inexpedient,  the  relays  may  be  placed  in  the  secondaries  of 
current  or  potential  transformers  connected  in  the  motor 
leads. 


Electric-Driven  Vacuum  Sheet  Cleaner  for  Cylinder  Presses 

The  illustration  herewith  shows  a  vacuum  cleaning  out- 
fit for  use  on  any  cylinder  printing,  lithograph  or  offset  press. 
The  outfit  consists  of  a  series  of  vacuum  cleaning  nozzles 
that  are  connected  to  a  series  of  manifolds.  These  are  gradu- 
ated in  size  to  insure  uniform  velocity  of  suction  at  all  points. 
A  hose   is  attached   to   these   manifolds   which   runs   out   and 
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Vacuum  cleaner  for  press  cylinder. 

(Iiiwn  alongside  llie  press  to  a  motor  driven  suction  fan  which 
can  be  installed  either  under  the  press  or  off  to  one  side, 
llie  series  of  nozzles  extends  tlic  full  length  of  the  cylinders 


Jincs  and  protect   the  machinery  against  reversal   of  desired      and  arc  placed  in  such  a  position  and  .it  such  an  angle  that, 


!'"c1iniai-y  1.  ini.'! 
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as  Ihc  paper  leaves  the  press  the  air  suction  plays  continually 
on  the  surface  and  edges,  and  removes  all  the  loose  dirt 
and  foreign  matter.  On  second  revolution  of  the  press  all 
the  dirt  left  from  the  under  side  of  the  sheet  is  collected  be- 
fore it  has  a  chance  to  reach  the  forms,  and  in  this  way  the 
forms  are  kept  perfectly  clean,  insuring  clean  inking  rolls 
and  clean  ink  in  the  reservoirs.  The  motor  used  with  the 
blower  is  a  one  h.p.,  d.c,  high  speed,  110  or  220  volt  manu- 
factured by  The  Robbins  &  Myers  Company.  Springlield, 
Ohio.  The  outfit  is  manufactured  by  Britten  &  Doyle,  Cleve- 
land, Ohio. 


New  Pendant  Fixture  for  Station  Lighting 

\\'ith  the  recent  introduction  of  the  new  gas  filled  maz- 
das,  which  have  an  intensely  brilliant  filament  and  which 
also  require  special  ventilation,  it  has  been  found  necessary 
to  design  a  complete  new  line  of  lighting  fixtures  to  accom- 
date   these  lamps. 

A  new  fixture  recently  placed  on  the  market  by  the 
Benjamin  Electric  Manufacturing  Company  of  Canada,   Lim- 


Benjamin  fi.vture  for  Type  C  Mazdas. 

ited,  Toronto,  as  shown  in  the  accompanying  illustration,  has 
been  designed  for  special  use  in  lighting  large  areas  indoors, 
such  as  in  railway  stations,  offices,  etc. 

The  fixture  is  built  along  plain  but  ornamental  lines  and 
consists  of  a  6-in.  x  8-in.  stalactite  globe  which,  with  the  ven- 
tilating hood,  is  supported  by  a  link  chain  with  swivel  at  the 
top.     A   hole   in   the   bottom   of   the   globe   provides   both   an 


entrance  for  the  flow  of  ventilating  air  currents  and  also  an 
exit  for  dirt,  dead  bugs,  etc.,  which  usually  collect  in  lamp 
globes.  It  should  be  noted  that  the  taper  of  the  globe  is 
steep  enough  so  that  the  dirt  will  slide  out  of  its  own  accord. 
The  fixture  is  designed  for  type  "C"  mazdas  ranging- 
from  200  to  300  watts  and  has  provision  in  the  hood  for  am- 
ple ventilation.  This  unit  measures  27  ins.  overall  and  is 
a  valuable  addition  to  the  list  of  ornamental  fixtures  which 
has  recently  been  designed  for  this  new  high  candle  power 
lamp. 


Anti-sulphuric  Enamel 

Messrs.  Griffiths  Bros.  &  Company,  the  well-known  Eng- 
lish manufacturers  of  paints  and  varnishes,  have  recently 
closed  a  contract  with  the  Admiralty  for  a  supply  of  two 
thousand  gallons  of  their  famous  Anti-sulphuric  Enamel.  This 
enamel,  which  as  its  name  implies,  aflfords  protection  against 
the  deleterious  action  of  acid  fumes,  is  stocked  in  Canada 
by  Spielmann  Agencies,  Montreal,  who  have  supplied  large 
quantities  to  the  leading  railroads,  electrical  plants,  labora- 
tories, etc 


Trade  Publications 

Ironclad-Exide  Battery — Bulletin  No.  146,  distributed  by 
the  Canadian  General  Electric  Company,  describing  the  Iron- 
clad-Exide Battery  for  storage  battery  locomotives.  WeU 
illustrated  and  contains  much  interesting  information  regard- 
ing the  treatment  and  capacity  of  this  type  of  battery. 

High-Tension  Equipment — The  Delta-Star  Electric  Com- 
pany. Chicago,  111.,  are  distributing  Bulletin  No.  15  devoted  to 
high-tension  indoor  equipment.  This  bulletin,  which  com- 
prises 80  pages,  has  a  total  of  188  illustrations,  and  lists  ap- 
proximately 1,300  different  types  of  switches,  fuse  mountings, 
choke  coils,  etc.  Ten  pages  are  devoted  to  technical  data  of 
interest  to  engineers. 
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Current  News  and  Notes 


Brantford,  Ont. 

The  results  of  the  improvements  in  the  rolling  slock  and 
road  bed  of  this  system  are  already  making  themselves 
shown.  For  the  week  ending  January  i)th,  1015,  the  returns 
were  $839.19,  as  compared  with  .fosr).!:!  for  the  correspond- 
ing week  a  year  ago. 

Chatham,  Ont. 

The  Chatham  Public  Utilities  Commission  have  rented 
suitable  premises  and  will  immediately  open  a  demonstra- 
tion department  to  educate  citizens  in  the  uses  of  the  various 
electrical  devices. 

Hamilton,  Ont. 

The  Bell  Telephone  Company  have  increased  the  price 
of  telephones  to  Hamilton  schools  from  $25  to  $45  per  year. 
There  has  been  an  agitation  in  Hamilton  for  some  time  re- 
garding the  installation  of  a  municipal  telephone  system  and 
this  last  move  of  the  company  has  not  tended  to  allay  the 
feeling  of  opposition. 

London,  Ont. 

The  London  and  Port  Stanley  Railway  Company  have 
placed  an  order  with  the  Preston  Car  &  Coach  Company 
lor  three  trailers,  one  baggage  and  one  freight  car.  The 
trucks  for  these  cars  arc  being  built  by  the  Baldwin  Locomo- 
tive  Company. 

Montreal,  Que. 

The  Law  Department  of  the  Montreal  Council  has  re- 
ported that  the  Electrical  Commission  cannot  be  forced  to 
put  fair  wage  clauses  in  contracts  accorded  for  underground 
conduits  for  wires,  but  that  the  city  can  ask  them  to  do  so. 
Tenders  are  asked  for  by  the  city,  but  the  commission  let 
the  contracts.  If  made  necessary  by  the  Public  Utilities 
Commission,  the  contractors  will  have  to  pay  "fair  wages." 

Mr.  J.  E.  Thibault,  of  Bagotville,  P.Q.,  has  drawn  plans 
for  a  public  and  private  electric  lighting  scheme  at  Roberval, 
P.Q.  It  is  proposed  to  develop  a  water  power  three  miles 
from  the  town,  and  install  the  necessary  turbine  and  other 
machinery  to  give  600  horse-power. 

Newmarket,  Ont. 

It  is  expected  that  a  by-law  will  be  submitted  to  the 
electors  in  the  near  future,  authorizing  the  council  to  enter  in- 
to an  agreement  with  the  Toronto  and  York  Radial  Railway 
Company  for  a  supply  of  electric  power.  Two  by-laws  have 
been  submitted  in  the  recent  past,  asking  authority  to  close 
with  the  Hydro-electric  Power  Commission  of  Ontario,  but 
these  by-laws  were  both  defeated  by  heavy  majorities.  About 
$15,000  would  be  required  to  meet  the  expenses  of  the  neces- 
sary distribution  system.. 

Newcastle,  N.B. 

The  new  wireless  station  of  the  Universal  Radio  Syndi- 
cate at  Newcastle,  N.B.,  is  now  complete.  The  Syndicate 
has  a  contract  with  the  Canadian  Government  to  transmit 
government  and  commercial  messages  from  Canada  to  the 
United  Kingdom.  A  clause  in  the  contract  provides  that  the 
government  shall  have  the  right  to  take  over  the  station 
after  five  years,  at  a  price  to  be  fixed  by  the  Railway  Com- 
mission. The  Newcastle  station  communicates  with  a  simi- 
lar one  at   I'allybunion,   Ireland. 

Ottawa,  Ont. 

The  forcupinc  Power  Company,  l.iiniled,  has  siirren 
dercd   its  ch.irtir. 


St.  John,  N.B. 

The  estimated  expenditures  for  the  lighting  deparlmeni 
iov  the  coming  year  amount  to  $35,102.  This  includes  the 
installation  of  50  new  lights  at  a  total  cost  of  $3,700.  The 
number  of  street  lights  in  the  different  portions  of  the  city 
now  total  358  arc  lamps,  and  72  100-watt  tungstens. 
Peterborough,  Ont. 

Wm.  Kennedy,  Jr.,  Montreal,  has  submitted  a  report 
dealing  with  the  proposed  auxiliary  plant  for  the  water 
works  system.  Mr.  Kennedy  gives  estimates  on  si.x  different 
types  of  unit  as  follows: — (1)  turbine  pump  driven  by  mo- 
tor; (2)  turbine  pump  driven  by  steam  turbine;  (3)  pump 
driven  by  both  steam  turbine  and  motor;  (4)  pump  driven  by 
reciprocating  high  speed  steam  engine;  (5)  pump  driven  by 
gas  engine;  (6)  pump  driven  by  gasoline  engine.  Either  No. 
2  or  No.  6  are  recommended,  final  choice  to  be  made  after 
the  tenders  are  considered. 

Toronto,  Ont. 

The  Parks  Committee  have  approved  of  the  Commis- 
sioner's recommendation  to  change  present  lighting  system 
on  University  Avenue  to  an  overhanging  lamp  on  iron  stand- 
ards. 

The  Electric  Furnace  Products  Company  of  Canada, 
which  is  associated  with  the  Union  Carbide  Company,  is  re- 
ported to  have  secured  a  concession  from  the  Norwegian 
Government  and  have  made  arrangements  for  the  construc- 
tion of  a  hydro-electric  plant  at  Saude  on  the  southvi^est 
coast  of  Norway. 

Satisfactory  progress  is  being  made  by  the  Hydro  Com- 
mission in  installing  power  services  in  Swansea  and  Runny- 
mede. 

Notice  has  been  given  that  the  Eastern  Ontario  Electric 
Railway  Company  will  make  application  to  the  Legislative 
Assembly  of  the  province  of  Ontario  for  a  further  extension 
of  time  in  which  to  commence  and  complete  the  railwaj- 
which   this  company  is  authorized  to  construct. 

Tlichborne,  Ont. 

Fream  Bros,  are  seeking  information  as  to  cost  and 
construction  of  a  small  hydro-electric  plant  on  Eagle  Creek, 
principally  for  the  lighting  of  their  own  works  there,  and 
the  village  of  Tichborne  Junction  about  a  mile  distant. 

Victoria,  B.C. 

City  Electrician  Hutchison  is  making  tests  on  nitrogen- 
filled  tungstens,  with  a  view  to  installing  a  number  for  street 
lighting. 

Westmount,  Que. 

The  annual  statement  shows  that  the  Municipal  Lighting 
System  of  Westmounl  yielded  net  profits  of  $30,400  in  1914. 

Winnipeg,  Man. 

The  City  of  Winnipeg  will  receive  $122,227  as  its  share  of 
llu    1914  profits  of  the  Winnipeg   Electric  Railway  Company. 

I'rivate  A.  Ross  of  the  Princess  Patricias,  reported 
wonndeil  in  action,  was  a  conductor  in  the  employ  of  the 
Winnipeg  Electric  Railway  (.'ompany. 

The  Electrical  Section  of  the  Canadian  .Society  of  (.  ivil 
Engineers  has  been  holding  well  attended  fortnightly  meet- 
ings during  the  winter  in  the  lecture  hall  of  the  Manitoba 
University,  a(  which  .i  ninnber  of  \er\  interesting  and  in- 
structive papers  have  been  presented.  Ai  the  last  meeting 
<in  January  ISth,  a  paper  was  read  by  Mr.  Leonard  Andrew.s 
on  ".\nloni;itir   Lighting   Planls." 
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A  Continental  Electric  Demonstration 

A  number  of  manulaeturcrs,  central  station  men, 
jobbers,  contractors  and  dealers  recentlj'  met  together  in 
New  Y'ork  City  at  the  call  of  J.  M.  Wakeman,  general  man- 
ager. Society  for  Electrical  Development,  to  discuss 
the  advisability  of  a  continent-wide  electrical  c.  lebralii'U 
during  a  whole  week  this  coming  autumn.  T'.i.:'  F,kctri;,il 
World  reports  that  the  meeting  decided  to  reconimeiul  tu  the 
board  of  directors  of  the  society  the  inauguration  of  a  vigor- 
ous sales  and  educational  campaign  during  the  week  of 
October  18,  1915.  The  plan  contemplates  the  co-operation  of 
all  aitiliated  interests  in  the  electrical  industry  with  national 
manufacturers  and  with  civic  bodies  to  promote  the  better 
lighting  of  streets,  stores,  factories,  schools  and  homes,  all 
v.'ith  the  aim  to  show  how  general  business  in  each  commun- 
ity may  he  advanced  by  the  larger  use  of  electricity  in  all  its 
applications. 

Among  tlie  suggestions  made  as  to  the  best  means  of 
promoting  the  plan  was  the  enlistment  of  the  co-operation 
of  the  Jovian  Order  and  other  electrical  societies  and  asso- 
ciations, and  of  national  advertisers  who  might  use  their 
space  in  magazines  to  arouse  the  interest  of  tlie  public  and 
to  get  their  customers  to  make  special  window  disidays  dur- 
ing electrical  week;  the  co-operation  of  mayors  and  other 
functionaries  of  towns  and  cities;  the  co-operation  of  boards 
of  trade,  chamliers  of  commerce  and  like  civic  organizations; 
the  inauguration  of  "white  way"  lighting  and  similar  attrac- 
tions to  bring  people  into  the  cities;  a  campaign  on  the  part 
of   electrical   contractors    to   encourage   all   niercliants    to   in- 


crease greatlj-  their  window  illuniiuation  and  display  during 
the  week:  activities  on  the  part  of  central  stations  in  th.e 
v,-ay  of  offering  prizes  for  the  best  lighted  stores,  best  dis- 
p'ay  of  ekctriciil  merchandise,  best  illumination  of  d. splay.; 
of  other  merchandise,  as  well  as  liberal  advertising  cam- 
paigns in  Iccal  newspapers  prior  to  and  during  the  electrical 
week;  parades  of  electric  vehicles,  lloats,  etc.  it  was  sug- 
gested also  that  the  society  prepare  spcc'al  posters  for  bill 
board  and  other  use  to  be  sold  at  cost  to  those  desiring  io 
isc  them  in  advertising  the  carnival,  prepare  special  litera- 
tr;re  for  distribution  by  central  stations,  supply  dealers,  con- 
tractors and  others,  arrange  for  lectures,  special  meetings, 
art-cles  in  trade  pajiers,  newspapers,  jiopular  magazines,  etc. 

If  the  board  accepts  the  suggestion,  a  special  commit- 
tee will  probably  be  appointed  to  take  charge  of  the  work 
under  the  direction  of  the  general  manager  of  the  society, 
si-b-committees  and  local  committees  all  over  the  United 
.^'tates  and  Canada  taking  charge  of  the  details. 


Operation  Cost  of  Diesel  Plant 

The  town  of  Yorkton,  .'^ask.,  claims  the  distinction  of 
having  installed  the  lirst  Diesel  oil  electric  unit  in  Canada. 
This  was  in  1910,  and  since  that  time  considerable  interest 
has  attached  to  the  operation  of  this  and  other  plants  since 
installed,  and  operating  Figures  have  been  carefully  watcheti 
with  a  \:evv  to  comparing  the  advantages  of  the  Diesel  plant 
w.lh  the  advantages  of  the  steam  engine  or  other  type  of 
prime  mover.  Yorkton  has  evidently  found  the  Diesel  plant 
satisfactory,  as  they  have  just  completed  the  installation  of 
a  second  unit  of  500  h.p.  capacity.  We  are  pleased  to  be 
al)le  to  reproduce  a  description  of  this  plant  on  other  pages 
of  this  issue,  and  to  append  also  some  definite  figures  regard- 
ing the  cost  of  installation  and  of  the  operation  of  this  new 
unit,  together  with  some  operating  figures  on  the  first  unit 
installed. 

The  important  factor  about  the  operation  of  this  plant 
would  appear  to  be  that  the  actual  figures  for  fuel  and  oil 
consumption  are  well  within  the  guarantees  given  by  tiie 
manufacturers.  The  amount  of  fuel  oil  consumed  per  unit 
.generated  is  practically  the  same  for  the  two  years,  being 
.11  gallon  per  unit  in  19i:i,  and  .115  gallon  per  unit  in  1914. 
I'uel  oil  f.o.b.  Y'orkton  has  varied  from  10-34  to  \2%  cents, 
or  on  the  average,  ll^-^  cents.  Therefore,  the  cost  per  unit 
generated  on  the  average  has  l)een  .1125  by  li;<.  equals  l.:394 
cents  per  kw.h. 

It  would  be  interesting  to  know  wdiat  the  complete  over- 
head expenses  have  amounted  to  during  the  operation  of 
this  plant,  but  these  figures  are  not  available.  The  plant  is 
operated,  according  to  our  information,  about  nineteen  hours 
per  day,  which  presumably  is  taken  care  of  by  two  shifts  01 
one  man  each.  Neither  have  we  figures  which  would  enable 
us  to  estimate  the  overhead  charges  of  the  plant  itself,  but 
from  now  on  there  will  be  interest  and  depreciation  on  the 
investment  in  the  new  plant  and  its  contents,  which  is 
slightly  less  than  $100,000.  This  will  mean,  according  to 
usual  allowances,  approximately  an  extra  annual  charge  of 
$15,000,  which,  together  with  the  charges  of  two  men  at, 
say.  $1,000  apiece,  would  bring  the  evident  overhead  to  $17,- 
000  and  with  incidentals,  perhaps  $18,000.  The  total  number 
of  units  generated  in  1914  was  262,802,  and  supposing  that 
this  amount  is  not  exceeded  in  1915,  and  that  the  charges 
are  as  above  stated,  th^  cost  of  operation  per  unit  will  he 
$18,000/262,802,  equals  6.849  cents  per  kw.h.  This  amount, 
added  to  the  fuel  cost  of  1.294  brings  the  total  cost  of  opera- 
tion to  8.143  cents  per  kw.h.  This  figure  should  represent 
approximately  at  least  the  cost  of  pro<lucing  power  in  the 
Yorkton  plant. 

The  Yorkton  plant  has  been  built  with  an  eye  to  the 
future,  however.     The  power  house   will  accommodate   three 
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more  501)  li.]!.  uiiils  ami  iDimdalioiis  for  two  of  these  have 
already  been  plaeed.  Auxiliary  equipments  also,  suflicient 
for  a  much  larger  plant,  are  included  in  the  capital  expendi- 
ture. These  conditions  considered,  it  is  evident  that  iho 
Yorkton  plant  will,  tmdcr  more  favorable  conditions,  and 
operating  more  nearl.\-  al  its  fullest  capacity,  be  able  to  turn 
out  energy  at  a  price  wliich  will  compare  very  lavorably 
with  many  larger  plants. 


Conversation  at  3,400  Miles 

"Mr.   Watson,   ceimc   lure    I    want  you." 

These  words,  commonplace  enough,  were  the  hrst  ever 
spoken  over  a  telephone  wire.  Alexander  Graham  Bell  was 
the  speaker,  and  Thomas  A.  Watson  his  mechanical  assistant 
who  built  the  first  telephone  instrument,  the  hearer.  That 
was  on  June  2.   lST(i. 

I'erhaps  if  Bell  could  have  known  the  historic  interest 
that  would  forever  attach  to  this  lirst  utterance,  he  would 
have  been  more  careful  with  it — he  might  liave  thou.ght  out 
something  more  impressive — something  breathing  awe  and 
wonder.  But  he  didn't  think  of  it  soon  enough  and  "Mr. 
Watson,  come  here  !  want  you"  goes  marching  down  the  ages 
wearing  a  halo  that  somehow  doesn't  quite  lit.  Yet,  for  all 
that,  it  is  historic,  and  it  will  stick. 

On  Monday,  January  25th,  when  Dr.  Bell  spoke  from 
New  York  across  the  continent  to  this  same  Thomas  A.  Wat- 
son in  San  Francisco,  3,400  miles  away,  those  sitting  near 
Bell  saw  a  twinkle  in  his  eyes.  Once  again  he  spoke  the  his- 
toric words  of  :i'J  j-ears  ago — "Mr.  Watson,  come  Iiere  I  want 
you." 

Watson  recognized  the  words  instantly  and  quick  as  a 
flash  came  back  his  answer — "I'll  come  Dr.  Bell,  but  it  will 
lake  a  week  this  time." 

Could  anything  better  illustrate  the  progress  the  tele- 
phone has  made  than  this  interesting  little  colloquy. 

iVt  the  celebration  referred  to,  one  of  the  most  remark- 
able features  was  the  talk  Dr.  Bell  and  Mr.  Watson  carried  on 
with  Bell  using  an  exact  replica  of  his  first  tele])hone  instru- 
ment— simply  a  piece  of  skin,  an  animal  membrane,  stretched 
over  a  piece  of  wood  and  in  touch  with  a  magnet.  \\'atson 
:!,K)0  miles  away  heard  him,  as  he  said,  "perfectly." 

Think  wliat  this  means.  The  instrument  througli  which 
only  a  little  over  three  decades  ago  Bell  could  speak  so  as 
to  be  heard  onlj-  a  few  feet,  now  transmits  his  voice  across 
the  continent — over  mountain"  and  valley,  desert  and  plain. 

I  low  account  for  the  improvement?  What  has  inter- 
vened to  make  the  difference?  Is  it  some  lucky  device,  some 
twist  given  a  wire  or  a  spring  by  a  fortunate  inventor? 

The  question  was  asked  of  Mr.  John  J.  Carty,  chief  engi- 
neer of  the  .American  Telephone  &  Telegraph  Company  to 
whom  belongs  much  of  the  credit  for  this  marvellous  achieve- 
inenl. 

"What- lias  intervened,"  said  Mr.  Carty,  "is  the  entire  art 
of  telepliony.  Xo  single  device  nor  invention  has  made  trans- 
continental speech  possible,  as  wc  have  it  to-day.  Rather,  it 
has  been  the  cumulative  effect  of  improvements  great  and  small 
in  telephone  transmitter,  line,  cable,  switchboard  and  every 
other  piece  of  apparatus  or  plant  required  in  the  transmission 
of  speech.  What  has  intervened  has  been  this  company  and 
all  it  stands  for,  its  experimental  and  research  department  of 
550  engineers  and  scientists  including  former  professors,  post- 
graduate students,  scientific  investigators — the  graduates  of 
over  140  universities.  The  results  achieved  represent  vast  ex- 
penditures of  money  and  immense  concentration  of  effort 
whicli  have  been  justified  by  results  of  immeasurable  benelit 
to  the  puldic.  No  local  organization  unaided  could  bear  the 
linancial  or  scientific  burden  of  this  work.  Such  results  are 
possiI)le  only  through  a  centralized  stafT  avoiding  wasleful 
diii)lication  of  effort,  working  out  problems  common  to  all 
for  the  benelil  of  all." 


"We  will  ha\e  to  guard  against  the  idea  that  now  the  job 
is  done.  I  see  plenty  of  development  ahead  for  another  gen- 
eration of  telephone  men  when  all  of  us  are  gone.  1  could  lay 
out  now  in  a  general  way  work  wliieli  they  must  do,  and 
wliich  I  know  they  will  di'.  We  have  not  aceoiuplislu  cl  il 
all — we  have  an  immense  amount  yet  to  do.  We  can  never 
again  make  a  contril)ution  like  Bell's  first  telephone,  but  the 
things  that  are  ahead  of  us  are  surprising  and  startling:  they 
are  as  important  as  anything-  we  have  yet  done.  We  should 
kill  the  idea  that  now  the  thing  is  done  and  there  is  nothing 
else  to  do.     We  are  only  beginning." 

And  yet  there  have  been  few  more  dramatic  moments 
in  the  history  of  science  than  when  the  venerable  Professor 
Bell  lifted  the  receiver  from  its  hook  and  called  to  Watson, 
the  friend  and  fellow-workman  of  his  youth,  in  far  away  San 
Francisco.  There  was  a  wonderful  story  in  that  first  "Hello." 
a  marvellous  tale  of  miracle-working,  of  heroic  struggle  and 
sublime  achievement.  Few  men  have  seen  so  great  a  dream 
come  true.  Probably  no  two  men  before,  in  all  the  history 
of  the  world's  discoveries  and  inventions  ever  lived  to  see 
such  magnificent  results  from  work  in  which  they  had  been 
the  pioneers. 


Public  Utilities  and  the  Public 

At  the  last  convention  of  the  American  Flectric  Kail- 
way  Association,  a  Code  of  Principles  was  drawn  up  and 
adopted,  which  outlined  in  a  comprehensive  way  what  the 
Association  considered  the  ideal  relationship  between  public 
utilities  in  general  and  the  public.  The  midwinter  meeting 
of  the  same  association  has,  in  effect,  reiterated  its  belief  in 
its  code,  and  the  matter  was  further  dealt  with  in  a  paper 
prepared  by  Col.  T.  S.  Williams,  president  of  the  Brooklyn 
Rapid  Transit  Company.  This  paper  is  presented  elsewhere 
in  this  issue. 

Briefly  stated,  the  code  emphasizes  the  necessity  of  pub- 
lic utilities  getting  closer  to  the  general  public,  with  a  view- 
to  better  mutual  understanding.  Many  of  the  troubles  of  the 
present  day  arise  through  companies  being  unable  to  control 
circumstances  which  are  evident  enough  to  themselves,  but 
are  not  appreciated  by  their  customers.  Many  of  our  utili- 
ties to-day  are  giving  what  amounts  to  practically  an  ideal 
service,  but,  in  far  too  many  cases,  the  public  either  cannot 
or  will  not  see  these  facts,  because  of  certain  antagonistic 
feelings,  which  are  the  result  of  past  relationships  between 
the  public  and  the  corporation.  Not  only  is  this  the  case. 
but  the  sincere  efforts  of  manj-  a  corporation  have  been  ren- 
dered less  fruitful  and,  in  certain  cases,  entirely  so,  by  the 
lack  of  co-operation  of  the  people  tliey  serve. 

It  is  all  very  well  to  say  that  the  companies  have  only 
themselves  to  thank  for  the  present  conditions,  but  in  the 
meantime  it  is  the  public  that  suflfers  quite  as  much  as  the 
companies.  There  is  no  doubt,  however,  that  the  vast  ma- 
jority of  public  utilities  have  come  to  see  the  futility  of  dis- 
regarding the  wishes  of  the  people  they  serve,  and  are  now 
adopting  a  much  more  conciliatory  policy  than  was  dreamed 
of  ten  years  ago.  This  is  the  natural  development  of  modern 
business  life,  where  it  has  now  been  proven  beyond  ques- 
tion thai  lad,  conciliation  and,  in  short,  the  Ireatmenl  of  .i 
customer  like  a  human  being,  will  give  entirely  the  liest  re- 
sults. The  difiiculty  lies,  however,  right  here.  The  public  do 
not  appreciate  the  change  of  heart  of  the  corporations,  and 
having  been  brought  up  to  lielieve  that  antagonism  was  the 
nalinal  .-iiiil  proper  feeling  between  utilities  and  the  luiblic, 
and  not  having  been  educated  to  think  differently,  ihey  are 
still  in  the  habit  of  <leriding-  any  attempt  on  the  part  of  the 
corporation  to  treat  them  with  consideration.  This,  we  be- 
lieve, is  at  the  root  of  much  of  the  i>resent  trouble,  and  it  is 
just  this  condition  which  the  Code  of  Principles  has  been 
developed  to  consider  and  remedy.  I'nder  the  code  not  only 
.oe    llie    railway   companies   enjoined    to   use   every   reasonable 
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means  to  ensure  the  convenience  and  comfort  of  their  pa- 
trons, but  they  are  also  expected  to  educate  the  public  to 
look  for  these  things  and,  at  a  little  later  date,  to  appreciate 
them,  and,  as  a  result,  co-operate.  We  believe  there  art 
signs  in  certain  quarters  that  results  are  already  being  shown, 
though  the  process  of  education  has  not  been  carried  for- 
ward to  any  appreciable  extent.  Col.  Williams'  exposition 
of  this  Code  of  Principles  and  his  evident  well-grounded  be- 
lief in  the  results  that  may  be  obtained,  are  ot  timely  inter- 
est. The  present  is  a  time  when  nothing  but  the  closest  co- 
operation can  give  satisfactory  results  in  our  industrial  and 
commercial  life.  With  the  war  abroad,  there  is  all  the  more 
reason  why  there  should  be  none  at  home.  Most  misunder- 
standings are  the  result  of  lack  of  intelligent  information  on 
the  part  of  one  or  both  of  the  parties  concerned.  If  the 
general  public  can  be  brought  to  appreciate  a  few  of  the 
almost  insurmountable  difficulties  under  which  our  growing 
public  utilities  operate,  and  if  the  utilities  themselves  can 
forget  their  worries  long  enough  to  look  at  the  situation 
with  the  ej'e  of  the  private  individual,  the  causes  of  most  of 
our  misunderstandings  may  be  removed,  to  the  common  pro- 
fit of  all  concerned. 


after  a  week's  stay  at  San  Francisco,  returning  intact  by 
various  scenic  routes.  The  trips  will  be  on  the  "all  expense 
plan,"  which  will  include,  excepting  the  stay  in  San  Francisco, 
the  entire  expenses  as  outlined  b}'  the  different  itineraries 
soon  to  l)e  issued. 


International  Engineering  Congress 

The  technical  success  of  the  International  Engineering 
Congress  is  now  well  assured.  .Notwithstanding  the  difificul- 
ties  arising  as  a  result  of  the  present  European  war,  the 
Committee  on  Papers  is  able  to  count  on  from  200  to  250 
papers  and  reports  covering  all  phases  of  engineering  work 
and  contributed  by  authors  representing  some  18  different 
countries.  The  Congress  will  therefore  be  truly  international 
in  scope  and  character,  although  the  representation  from  the 
countries  involved  in  the  European  war  will  naturally  be  less 
than  originally  planned. 

The  papers  are  now  rapidly  coming  in  anil  their  cliar- 
acter  gives  the  fullest  assurance  that  the  proceedings  will 
form  a  most  important  collection  of  engineering  data  and  a 
broad  and  detailed  review  of  the  progress  of  engineering  art 
during  the  past  decade. 

Tlie  Committee  of  Management  is  now  issuing  to  all 
important  engineering  societies,  in  this  country  and  abroad, 
invitations  to  appoint  official  delegates  to  attend  the  sessions 
of  the  Congress,  and  the  presence  of  a  considerable  Ijody  ol 
such  delegates  is  well  assured. 

Membership  in  the  Congress  with  the  privilege  of  pur- 
chasing any  or  all  of  the  volumes  of  the  proceedings  is  open 
to  all  interested  in  engineering  work.  For  full  particulars 
apply  to  W.  .\.  Cattell,  Secretary.  4! 7  Foxcroft  Building.  San 
l-'rancisco,  California. 


N.  E.  L.  A.  Midsummer  Convention 

The  .Annual  Convention  of  the  National  Electric  Light 
.\ssociation.  to  be  held  at  San  Francisco,  Cal..  June  T,  8,  9, 
10,  11.  1015.  will  probably  be  one  of  the  most  interesting  ever 
held  on  account  of  there  being  the  great  additional  attraction 
of  the  Panama-Pacific  Exposition  at  the  same  time.  With 
this  in  mind,  the  Transportation  Committee  of  the  X.  E.  L.  A. 
is  arranging  for  the  train  movements  of  the  members  to  the 
Pacific  Coast  in  such  a  manner  as  to  give  them  an  oppor- 
tunity to  visit  en  route,  both  going  and  returning,  nearly  all 
the  points  of  scenic  grandeur  in  the  western  country  and  at 
the  same  time  to  make  as  many  stops  at  the  various  large 
hydro-electric  and  transmission  systems  as  possible.  It  is  be- 
lieved that  the  central  station  member  companies  will  send 
more  of  their  engineering  and  operating  officials  than  would 
be  the  case  should  the  tours  not  possess  these  features.  It 
is  proposed  to  arrange  for  four  or  five  tours,  most  of  them 
being  complete  circular  tours  going  to  the   Convention,  and. 


New  House  Wiring  Plan  in  Brooklyn,  N.Y. 

The  current  issue  of  the  X.  E.  L.  A.  Bulletin  describes 
the  "Xew  House-Wiring  Plan"  of  the  Edison  Electric  Illu- 
minating Company  of  Brooklyn,  N.Y.,  which  went  into  effect 
about  two  months  ago  and  is  proving  successful,  in  spite  of 
the  present  rather  unsatfsfactory  business  conditions.  It  is 
believed  to  be,  by  many  who  have  given  the  subject  mucii 
attention,  the  best  of  its  kind  yet  devised.  It  possesses  two 
"human  nature"- features:  First,  that  anj-  householder  may 
himself  ascertain,  with  five  minutes'  computation,  just  how 
much  it  will  cost  him  to  wire  his  home  or  any  part  of  it: 
second,  the  plan  provides  for  easy  payments  and  long  credit, 
the  minimum  monthly  installment  being  $2.  and  the  maximum 
period  20  months. 

The  plan  supplies  flat  rates  for  wiring  and  fixtures  for 
each  room  of  any  house;  for  instance,  in  the  kitchen  $19.45 
buys  an  outlet,  consisting  of  a  baseboard  or  wall  flush  re- 
ceptacle, and  one  ceiling  outlet,  with  a  one-light  fixture  and 
pull-chain  socket;  $11.75  buys  a  dining-room  outlet,  with  a 
three-light  shower  fixture.  If  an  amber-glass  dome  is  desired 
instead  of  the  shower,  the  price  is  $1.50  more.  In  the  bath- 
room, a  one-light,  nickel-plated  fixture,  with  pull-chain  socket, 
costs  $6.20. 

The  plan  provides  in  great  detail  definite  prices  for  every 
feature  of  equipment.  Flush  wall  switches,  for  instance,  are 
$;!.85  each.  Two  three-way  switches  for  controlling  hall  light 
from  upper  or  lower  floor  are  charged  for  at  $9.90.  Prices 
are  given  for  street  floor;  and  for  each  additional  floor  above 
this,  $5.50  is  added  to  pay  for  risers. 

The  fixtures  that  go  with  this  plan  are  shown  in  attrac- 
tive literature,  and  samples  may  be  seen  at  any  office  of  the 
company.  If  customer  does  not  care  for  these  standard  fix- 
tures and  desires  a  personal  selection,  the  price  on  each  fix- 
ture, as  set  forth,  may  be  deducted  from  the  flat  charge. 

It  will  thus  be  seen  that  there  is  no  longer  any  necessity 
for  getting  an  estimate  from  one  or  more  contractors,  but  the 
estimate  may  be  given  immediately  for  any  or  all  house  wir- 
ing. 

-As  already  stated,  the  payment  plan  is  very  liberal;  for 
instance,  one  may  obtain  $50  worth  of  wiring  equipment  for 
a  payment  of  $5.00  down  and  $:i.00  per  month. 

The  actual  house-wiring  work  is  done  exclusively  by 
contractors.  In  fact,  the  prices  are  based  on  figures  given  by 
the  contractors  themselves.  Prior  to  adopting  the  plan,  the 
company  obtained  estimates  on  specifications  covering  the 
work  required  from  six  of  the  best  contractors  in  the  city. 
They  were  given  to  understand  that  these  estimates  covered 
a  blanket  situation,  and  that  the  contractors  would  be  asked 
to  take  the  fat  with  the  lean.  When  these  figures  were  re- 
ceived the  lowest  was  not  adopted,  but  an  average  was  struck, 
and  the  amended  figures  were  submitted  to  every  responsilile 
contractor  in  Brooklyn  for  acceptance,  if  desired.  A  great 
majority  of  the  contractors  accepted  the  oflfer  to  do  work  at 
the  prices  stated,  and  the  contracts  obtained  by  the  company 
are  now  being  widely  distributed. 

The  fixtures  are  purchased  by  the  companj'  in  large  lots 
at  low  prices,  and  are  maintained  at  several  depots  through- 
out the  city,  wdiere  contractors  doing  house-wiring  jobs  call 
and  obtain  them. 


The  Department  of  the  Interior  of  the  Dominion  of 
Canada,  Irrigation  Branch,  have  just  issued  a  report  of 
"Progress  of  Stream  Measurements"  for  the  calendar  j-ear 
1913. 


Tl 


!•:  l.F.C  rUlCAL     N'lCWS 


February   \r,.    I'Jl.: 


Yorkton   Adds   Another    Diesel    Unit 

First  Unit  Operating  Since  1911  With  Entire  Satisfaction     New  Unit  500  B.H.P. 
Capacity— New  Power  House  Planned  for  Extensions 


To  the  Town  of  Yorkton  belongs  the  distinction  of  hav- 
ing installed  the  lirst  Diesel  electric  unit  for  lighting  and 
power  purposes  in  Canada,  at  their  old  power  house,  towards 
the  latter  end  of  H110  and  the  beginning  of  1911.  This  plant 
consists  of  150  B.h.p.  Diesel  fuel  o'il  engine  running  at  240 
r.p.m.  and  direct  coupled  to  a  :!-phase  alternator  with  belt- 
dr.ven  exciter.  Since  starting  up  in  1911  the  plant  has  oper- 
ated prr-ctically  19  hours  per  day  and  has  giren  entire  satis- 
faction. 

Towards  the  latter  end  of  1912  and  the  beginning  of  191::, 
it  was  decided,  owing  to  the  great  demand  for  lighting  and 
power,  to  augment  this  small  plant  by  a  further  installation. 
Consequently  it  was  decided  to  build  a  power  house  and 
plant  of  the  most  modern  type  and  at  the  same  time  make 
provision  for  future  growth.  With  this  in  view  it  was  deed- 
ed that  the  local  architects.  Messrs.  Munro  &  Mead  and  the 
town  electrical  engineer  M.  M.  Inglis.  should  carry  out  llie 
V;ork  of  designing  and  supervising  the  complete  installation 
of  both  power  house  and  plant.  This  work  has  now  been 
carried  out  to  a  successful  issue  and  the  new  plant  \,:i'^  idaccd 
in  o^ieration   on    17th  October  of  last  year. 

This  power  house  is  102  ft.  long  by  5S  ft.  wide,  the  oliice; 
and  stores  taking  up  20  ft.  of  this  length.  It  is  of  lireprool 
construction  throughout  with  red  tapestry  brick  and  I'ecr- 
Icss  Indiana  1  inestone  lacings  outside,  and  pressed  buff  brick 
inside,  steel  sash,  red  quarry  tile  floor  and  reinforced  con- 
crete roof  carried  on  I-beam  purlins  supported  by  steel  roof 
tri-sses.  an  auxiliary  roof  of  lumber  with  tar  and  gravel 
limsh  having  an  air  spac;  between  it  and  the  concrete  ruof 
thereby  preventing  condensation  of  the  concrete.  The  gen- 
eral contractors  for  the  building  were  Messrs.  Ritchie  & 
Vv'atters,  i/f  Portage  la  Prairie.  The  installation  of  the  heat- 
ing and  plumbing  was  carried  out  l)y  Messrs.  Parrott  & 
Byers,  Yorkton. 

Foundations  for  two  .jOO  B.h.p.  units  have  already  been 
placed  but  there  is  room  for  two  additional  foundaticnis.  thus 
making  a  total  station  capacity  of  4  units. 

The  Diesel  Engine 

The  Diesel  engine  was  built  by  Messrs.  Mirrlees,  Bicker- 
•on  &  Day,  of  Stockport.  England,  and  supplied  and  erected 
',)y  their  Canadian  agents.  The  Boving  Company  of  Canada. 
Toronto.  The  engine  has  run  20  hours  per  day  since  starling 
up  and  exhaustive  tests  have  been  carried  out  to  verify  the 
fuel  consumption  and  governor  regulation  guaranteed  at  all 
loads  from  2j  i)er  cent,  overload.  In  no  case  did  the  fuel 
c  ;nsumption  exceed  that  originally  guaranteed  by  the  engine 
makers.  One  very  important  feature  is  that  the  engine  can 
be  brought  from  rest  up  to  full  speed  with  full  load  in  about 
tine  minute.  No  boilers  are  required,  therefore  no  stand-by 
losses  from  that  source  affect  the  economy  of  operation. 

The  engine  is  of  the  vertical  4-cylindcr  totally  enclosed 
forc'.-d  lubrication  type  and  is  capable  of  developing  .500 
ILh.]).  when  running  continuously  at  the  normal  speed  of  200 
r.p.m.  at  sea  level.  It  was  guaranteed  in  addition  to  this  to 
be  c:ii):'b!e  of  carrying  35  per  cent,  overload  for  2  hours 
wilhot't  injurious  effects.  The  cylinders  are  single  acting 
and  v/ork  in  the  4-stroke  cycle  and  the  cylinder  wall  is  of 
tubular  construction  pressed  into  the  casting  wirch  forms  the 
u'ater  j;eket  casing  and  is  held  in  position  as  well  as  the 
cylinder  head  by  studs.  The  valves  are  opened  and  closed  by 
eims  and  springs  respectively.  Both  the  air,  cxhausl  and 
fuel  valve  levers  are  in  two  ])arls,  to  faeililale  the  examin.iliini 


Mul  repU  c  ng,  vvlien  necessary,  of  the  various  valves.  In  ad- 
dition the  fuel  valve  spindles  are  removable  for  inspection 
v.itliout  removing  the  levers  which  operate  them.  The  ex- 
haust  valve  casings  are  all  water-cooled. 

The  engine  is  equipped  with  a  forced  lubrication  system 
and  the  oil  which  is  all  contained  in  the  crank  case  is  pump- 
id  after  i)assing  through  a  filter  by  a  valveless  pump  which  is 
direct  connected  to  the  engine  crank  shaft. 

The  oil  is  forced  through  the  main  bearings,  then  through 
the  drilled  crank  shaft  to  the  crank  end  and  passes  up  the 
hollow  connecting  rod  also  to  the  wrist  or  gudgeon  pin. 
The  piston  depends  on  its  lubrication  from  the  oil  thrown 
otif  the  crank  webs.  The  lubricating  oil  pressure  can  be 
regulated  very  finely  either  by  the  shifting  valve  on  the  suc- 
tion side  of  the  pump  or  by  the  by-pass  valve  .fitted  to  the 
outside   of   the   engine   main    casting.     A   relief  valve  is   con- 


New  500  B.h.p.  Dicjcl  unit  in  "S'orkton.  Sask. 

nectcd  on  the  delivery  side  of  the  lubricating  oil  pump  as  a 
safeguard  and  is  adjusted  to  approximately  20  pounds  pres- 
sure which  is  quite  sufl'icient  for  satisfactory  working. 

The  fuel  pump  is  such  that  there  is  a  separate  piston 
to  deliver  oil  to  each  cylinder,  although  they  have  a  ccjmmoii 
si  ction.  with  separate  and  distinct  suction  valves.  These  suc- 
tion valves  are  adjustable  and  one  cylinder  can  be  cut  out 
if  so  desired  when  the  load  permits,  by  opening  up  a  by- 
pass valve  between  the  two  delivery  valves  of  that  pump 
which   supplies   that   particular  cylinder. 

The  governor,  which  is  mounted  on  a  vertical  shaft, 
controls  the  speed  of  the  engine  by  timing  the  closin.g  of 
tlie  si:etion  valves  of  the  fuel  pump  so  that  the  actual  (|uan- 
lity  of  fuel  delivered  to  the  cylinder  is  sufficient  for  the  load. 
It  is  also  fitted  with  an  oil  dash-pot  to  ensure  good  regula- 
tion. The  fuel  oil  Hows  to  the  engine  from  two  50-gallon 
li'uks  placed  abine  ihe  fuel  pump.  These  tanks  in  turn  are 
fed  by  a  head  tank  of  100  gallons  capacity,  which  is  nioinit- 
id  on  a  bracket  close  to  the  roof  of  the  engine  room  and 
easily  accessible  by  means  of  a  walkway  constructed  and  at- 
t;iched  to  the  truss  roof  of  the  engine  room. 

The  fuel  oil  which  is  delivered  on  a  spur  adjacent  to  tlie 
main  building  is  pumped  to  two  large  storage  tanks  situated 
in  Ihe  grounds  adjacent  to  Ihe  engine  room,  by  a  single  act- 
ing Paul  pump  driven  through  worm  gear  by  a  2  h.p.  West- 
inghouse.  :!-phase,  .'i,')0-volt,  GO-cyele  motor.  The  fuel  oil 
is  pumped  from  these  storage  tanks  lo  Ihe  head  lank  in  en- 
gine room  when  required.  I>y  the  same  pmnp. 

.\u   ii\cr(hiw   pi|ie   is   connected   lo   ihe   liea<l   lank   in   the 
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engine  room  and  is  led  back  to  the  storage  reservoirs  outside 
the  building  so  that  there  is  no  possibility  of  overflowing  the 
head   tanks  in  the  engine  room. 

Compressed  Air  Equipment 

The  compressed  air  equipment  of  the  Diesel  engine  is 
one  of  the  most  important  features  connected  with  its  opera- 
tion as  the  use  of  crude  oil  in  this  type  of  engine  depends 
entirely  on  air  at  high  pressure  being  available  for  spraying 
the  crude  oil  into  the  cylinders.  The  air  pressure  required 
for  satisfactory  operation  varies  from  520  lbs.  to  1,000  lbs. 
per  square  inch.  This  is  arranged  for  by  the  use  of  storage 
receivers  and  blast  liottle  of  solid  drawn  steel,  working  in 
conjunction  with  a  specially  designed  air  compressor.  The 
compressor  is  driven  by  an  overhung  crank  on  the  end  of  the 
main  crank  shaft.  It  is  of  the  2-stage  type  litted  with  silent 
type  renewalile  disc  valves  and  having  inter-coolers  to  cool 
the  air  at  each  stage  of  the  compression. 

Wv  is  delivered  to  the  blast  bottle  and,  when  desired,  to 
the  storage  receivers  as  well  as  to  the  engine  from  the  blast 
bottle.  The  receivers  being  for  starting  purposes  are  always 
kept  fully  charged  to  approximately  UOO  lbs.  per  square  inch. 
The  starting  receivers  are  piped  to  the  starting  valves  of  two 
cylinders  and  when  the  engine  has  gained  sufficient  speed 
by  means  of  the  compressed  air  injected,  the  fuel  oil  is  then 
injected  and  the  starting  air  automatically  cut  off  at  the 
same  time.  The  engine  then  comes  into  normal  operation 
as  the  compression  temperature  in  the  cj'linders  is  sufficient 
to  ignite  the  fuel  oil. 

Water  Cooling  Apparatus 

Tlie  water  cooling  apparatus  for  the  cylinder  water  jack- 
ets is  located  outside  the  main  building.  It  consists  of  an 
open  reservoir  50  ft.  x  35  ft.  x  8  ft.  deep,  constructed  of  rein- 
forced concrete  and  waterproofed  throughout  with  "Pudlo" 
concrete.  Provision  will  be  made  later  for  a  distributor  on 
the  outlet  pipe  from  the  engine  when  the  additional  units 
are  installed.  .A  4-iii.  suction  pipe  connects  the  cooling  tank 
to  a  3-in.  rotary  jjump.  This  pump  is  driven  off  the  main 
shaft  by  means  of  a  belt.  In  addition  to  the  cylinder  jackets 
the  exhaust  pipes,  valves,  lubricating  oil  coolers  and  air 
compressor  are  all  cooled  by  this  system  and  the  water  is 
returned  to  the  open  reservoir.  By  this  means  the  same 
water  can  be  used  with  very  little  waste. 

Generator 

The  engine  is  direct  connected  to  a  400  kv.a.  2,200-voli, 
3-phase,  60-cycle  generator  mounted  on  a  separate  bedplate. 
The  generator  is  excited  by  an  9.5  kw.  65-volt  exciter  direct 
connected  to  alternator  shaft  and  tiiounted  on  extension  of 
generator  bedplate.     The  generator  and  e-xciter  were  manu- 


factured by  Messrs.  Siemens  Bros.'  Dynamo  Works,  Limited. 
Stafford,  England.  Tests  made  after  installation  proved  that 
the  machine  was  well  within  the  guarantee.  The  total  weight 
of  the  engine,  generator  and  e.xciter  is  approximately  109 
long  tons. 

Switchboard 

Tlie  switchboard,  supplied  by  the  Canadian  Westing- 
house  Company,  of  Hamilton,  Ontario,  consists  of  4  blue 
Vermont  tiiarble  panels  at  present,  2  generator  panels  and  2 
series  tungsten  lighting  panels.  Each  generator  panel  is  ar- 
ranged so  that  it  contains  its  own  exciter  switching  equip- 
ment together  with  the  necessary  instruments,  voltmeter 
plugs,  ground  detector  and  synchronizing  plugs.  In  addition 
to  the  synchronizing  lamps  a  synchroscope  is  mounted  on 
top  of  the  switchboard  which  enables  the  paralleling  of  the 
two  machines  more  accurately  than  by  the  older  method. 
Provision  has  been  made  for  future  extensions  which  are  to 
include  a  Tirrill  regulator  and  three  feeder  panels  as  well 
as  an  additional  generator  panel  similar  to  those  already  in- 
stalled. 

To  facilitate  the  erection  of  the  plants  and  repairs  when 
necessary,  a  10-ton  travelling  crane  supplied  by  the  Boving 
Company  of  Canada,  was  installed.  The  span  is  56  ft.  5  ins. 
from  centre  to  centre  of  long  traverse  wheels.  The  bridge 
consists  of  two  24-inch  Bethlehem  steel-beams  fastened  to 
channel  iron  end  carriages  on  which  are  mounted  the  neces- 
sary steel  spur  pinions  working  in  spur  wheels  wliich  are 
cast  in  one  piece  with  the  travel  wheels.  .'Vll  the  gears  arc 
machine  cut.  The  hoisting  gear  consists  of  a  standard  10 
ton  trolley  hoist  with  2-speed  worm  gear  and  is  operated  by 
means  of  chain  and  cast  sprocket  wheel.  The  cross  travel 
i.s  operated  by  means  of  chain  and  cast  sprocket  wheel  oper- 
ating throu.gh  machine  cut  spur  gearing  to  the  trolley.  The 
total  weight  of  the  crane  is  about  14,000  lbs.  and  is  hand 
operated  throughout. 

A  Spencer  boiler  is  installed  in  the  basement  of  the  office 
and  store  portion  of  the  building  for  heating  the  entire  build- 
ing by  steam  and  provision  has  been  made  for  approximatelj' 
30  tons  storage  space  for  pea  coal.  The  steam  mains  arc 
run  overhead  with  branches  dropping  therefrom  to  each  ra- 
diator mounted  on  the  floor.  The  wet  returns  from  eacli 
radiator  enter  one  return  pipe  which  is  run  under  the  engine 
room  floor  back  to  the  boiler  in  the  basement.  The  fuel  oil 
delivery  pipes,  from  the  motor  driven  oil  pump  to  the  head 
tanks  in  the  engine  room,  are  run  in  the  same  trench  as  the 
wet  return  steam  pipe,  in  order  to  take  advantage  of  pre- 
lieating  the  fuel  oil  before  being  used  in  the  engine. 

We  reproduce  below  records  of  the  plant  for  the  year 
1914  together  with  the  total  results  obtained  during  the  year 
1913.     It  will  be  noticed  there  are  little  discrepancies  in   tlie 


YORKTON  DIESEL  PLANTS 


JInnth  Hours  Uun 

January     iST/2 

February    521 

March 575 

April 553 

May    557^4 

June 522 

July 552 

-August     573 

September 556 

October     284^ 

November 914 

December 232J4 


Total? 


l.iOB.  b.  p.  Unit 


Units  at 
Switchboard 

Fui-1  Oil 
Gallons 

14,436 

16,473 

139544 
1663J4 

20,101 

2026 '4 

17.4.78 

igoej'a 

16.776 

1875 

15,969 

1743 

16,397 

1807"/^ 

18.398 

189154 

19.286 

1950;4 

11.888 

112754 

331 

361-4 

5,599 

669>-4 

Hour-s  Run 


.500  B.  h.  p.  Unit 


Unit.s  at 
Switchboard 


Fuel  Oil 
Gallons 


Total 
Lubricating 
Oil,  Gallons 


•M 

9 
19 

2 'A 
27 


Started  up  17th  October,  1914 

292J-4  18,650  2..JO:; 

557  34,260  4,66654 

51054  36,760  4,71054 


5.42454 


173,133 


18,09254 


1,360 


89,670 


ii.y40'<: 


8 

89^4 
220j.^ 
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fuel  ciinsuiiiplioii  per  unit  during  each  iiuiiitli  but  this  is 
mainly  accounted  for  by  the  nature  of  the  load  factor.  Com- 
paring the  total  consumptions,  however,  of  the  past  two 
years  they  convey  a  good  idea  of  what  the  fuel  costs  amount 
to.  Fuel  oil  costs,  at  the  present  time,  delivered  f.o.b.  York- 
ton  loyic.  per  gallon.-  The  reason  why  the  amount  of  lubri- 
cating oil  varies  so  much  every  other  month  is  due  to  the 
fact  that  in  the  small  unit,  which  is  of  open  type  construc- 
tion, the  lubricating  oil,  after  passing  through  the  engine  is 
collected  in  the  crank  case;  the  oil  is  then  drawn  therefrom 
and  filtered,  thus  the  same  oil  is  used  for  lubricating  pur- 
poses over  and  over  again.  The  actual  lubricating  oil  neces- 
sary as  stated  by  the  manufacturers  of  the  plant  would  l)e 
in  the  neighbourhood  of  2  per  cent.,  in  gallons,  of  the  fuel 
oil  consumption.  This  figure  has  not  yet  been  exceeded  in 
the  operation  of  this  plant. 

The   actual   cost   of   the   various   sections   of   the   plant   is 
given  below: — 

Power  house $40,00u .  (lo 

3   Foundations   for   500    B.h.p.   combined   units    ...        3.000.00 

Cooling  reservoir   (capacity  75,000  gallons)    2,600.00 

1  500  B.h.p.  unit  complete  (erected) 40,000.00 

;!   Fuel  oil   tanks 1.200.(1" 


4    Panel   switchboards    for   the   control   of   2   units 

and  2  series  tungsten  street  lighting  panels   ..        :'i,(i()0.oo 
Steam  heating  installation  including  Spencer  boiler       ii.liOO.OO 


Total .$'.14.000 .  00 

111  addition  to  this  there  was  put  in  a  new  street  light- 
ing installation  costing  approximately  $12,000.00.  The  a])- 
l)arent  higli  cost  per  kv.a.  installed  is  explained  by  the  fact 
that  the  power  house  is  large  enough  to  accommodate  ulti- 
mately four  500  h.p.  units  in  addition  to  which  certain  ex- 
penditures such  as  heating  plant,  etc.,  will  not  be  duplicated. 

Summary  of  Fuel  Costs 

1914  1913 

Total  hours  run 6,784J4  5,616 

Total   units    generated    262,802  175,041 

Total  fuel  oil  consumed   (gals.)    ...        30,033^  19,334;/2 

Total  lubricating  oil  used  (gals.)    ..              534  282-)4 

I'uel   oil   per  unit   generated    (gals.)           .115  .11 

Lubricating  oil  to  fuel  oil   (7c)    ...             1.8  1.46 

Cost  of  fuel  oil  has  varied  from  12'4  cents  to  10.45  cents 
per  gallon  delivered  f.o.b.  Yorkton.  Sask.,  during  1914,  the 
present  price  being  10.45  cents. 


Pushing  the  Sale  of  Electric  Ranges 

The  Personal  Experience  of  a  Central  Station  Man  in  the  Sale  and  Operation  of 
Electric  Stoves— Electricity  at  4  cents  Equals  Gas  at  $1.35 


By  Mr.  F. 

Having  decided  on  what  stoves  to  handle  and  what  size 
to  carry,  we  are  now  read}'  to  commence  sales.  Before  start- 
ing selling  stoves  it  seemed  very  simple.  All  that  seemed 
necessary  was  to  put  the  stoves  on  exhibition,  explaining 
through  newsi)apers  and  by  letters  to  prospects  that  here  at 
last  was  a  fireless  cooker,  one  that  did  not  take  hours  and 
hours  to  cook,  but  really,  in  baking  at  least,  reduced  the  time 
of  getting  a  meal  at  least  one-fourth.  A  campaign  of  this 
kind  got  no  results,  however.  We  were  then  confronted  with 
the  fact  that  this,  at  least,  was  not  the  way  to  sell  stoves,  no 
matter  how  well  it  might  work  when  applied  to  other  articles. 
Of  course,  it  at  once  occurred  to  us  to  put  out  stoves  on 
demonstration.  But  here  an  apparently  insurmountable  diffi- 
culty presented  itself.  An  electric  stove,  unlike  an  iron  or  a 
vacuum  cleaner,  cannot  be  used  off  the  ordinary  hoiise  ser- 
vice. Indeed,  in  order  to  get  good  results  it  is  necessary  not 
only  to  have  No.  6  secondary  line  wire  from  the  transformer, 
but  at  least  No.  8  for  the  service  drop  and  No.  8  from  the 
service  entrance  to  the  stove.  This,  of  course,  would  mean 
that  to  put  a  stove  in  a  house  for  demonstration  purposes 
we  would  have  to  spend  from  ten  to  twenty  dollars  for  ma- 
terial and  keep  two  men  busy  all  day  making  the  installation. 
Then  if,  for  any  reason,  the  stove  should  be  thrown  back  on 
our  hands,  we  would  be  out  the  whole  cost  of  the  test  as  the 
material  in  the  house  at  least  would  cost  more  to  remove 
than  it  was  worth. 

Just  when  despair  over  the  stove  question  wa.s  begin- 
ning to  loom  up,  however,  the  presidentess  of  one  cif  the  local 
women's  clubs  came  in  to  see  our  stoves.  Slie  was  .disgusted 
with  trying  to  cook  on  an  evil-smelling  gasoline  stove,  and 
agreed  to  take  one  of  our  stoves  provided  we  would  .guarantee 
its  cost  of  operation  as  against  coal  or  wood.  With  coal  at 
four  dollars  per  ton  it  only  took  a  few  minutes  to  figure  that 
we  would  be  safe  in  making  the  guarantee  in  regard  to  coal, 
and  it  seemed  pretty  safe  to  gamble  thai  wood  would  cost 
pretty  much  the  same  as  coal,  so  we  made  her  the  proposition 
that  wc  would  install  our  No.  33  (Hughes)  stove  for  sixty- 
live  dollars,  same  to  be  cash,  and  that  we  would  agree  tn 
lake  this  stove  back  any  lime  wilbiii  four  nH>ntlis  shunlil   (be 


M.  Wilkes 

monthly  bill  exceed  four  dollars  and  lifty  cents  per  month. 
We  made  the  installation  almost  a  year  ago  now,  and  her  bill 
has  never  gone  over  four  dollars. 

Perhaps  at  this  point  it  may  be  interesting  to  some  of 
you  to  know  how  we  arrived  at  the  cost  of  coal  as  against 
electricity:  I  will  therefore  give  my  reasoning.  Taking  meal 
by  meal,  we  have  the  following:Breakfast — A  breakfast  con- 
sisting of  cereal  and  fruit,  coffee,  toast,  bacon  and  eggs. 
With  electricity  this  would  take  about  fifteen  minutes  and 
would  require  not  over  %  kw.hr.;  with  coal,  if  a  fire  is  made 
big  enough  to  make  the  coffee,  it  will  require  not  less  than 
lifteen  pounds  of  coal.  Luncheon — Steak,  one  vegetable, 
salad,  coflfee,  cold  bread.  Electricity,  %  kw.hr.,  coal,  fifteen 
pounds.  Dinner — Roast,  two  or  more  vegetables,  salad,  cof- 
fee and  some  sort  of  dessert.  With  a  roast  of,  say  five  or 
six  pounds  this  will  take  about  one  and  one-half  hours  with 
electricity,  and  will  consume  about  two  kw.hrs.;  with  coal, 
it  will  take  about  two  and  a  half  hours  and  will  take  not  less 
tlian  forty  pounds  of  coal. 

We  have  then,  for  an  average  day,  a  cost  with  elect riclty 
of  2>i  kw.hr.  at  four  cents,  equals  10  cents,  while  to  supply 
the  same  food  witli  coal  would  take  seventy  pounds  of  coal, 
which  at  four  dollars  per  ton  would  have  cost  fourteen  cents. 
or,  in  other  words,  electricity  at  four  cents  will  be  as  cheap 
us  coal  at  two  dollars  eighty-live  cents  per  ton.  Similarly, 
electricity  at  four  cents  can  be  shown  to  equal  artificial  gas 
at  one  dollar  thirty-five  cents.  This  leaves  only  lwi>  forms  of 
ciioking  which  are  cheaper  than  electricitx'.  or  enough  cheap- 
er to  make  this  a  decisive  pnint.  They  are.  first,  natural  gas. 
and  second,  gasoline;  and  against  the  latter  of  these  we  have 
the  item  of  danger  of  explosion,  which  in  most  cases  can  be 
made  to  offset  the  saving.  The  above  figures  have  so  far 
checked  nicely  with  the  operation  of  the  electric  stoves  which 
we  have  out.  Of  course,  where  the  family  is  more  than  live, 
(ir  where  a  great  deal  nf  fancy  cooking  is  done  between 
meals,  the  bills  for  electricity,  coal  or  gas  will  all  be  pro- 
porlinuately  bigger. 

I  nder  this  guaraiiUe  propcisition  we  ihen  proceeded  (o 
wiM'k  on   stove  prospects,  and  by   the  end  of  .'^eplenll>er.   1914, 
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we  had  some  twenty  stoves  in  use,  all  giving  satisfaction.  At 
that  time  the  equipment  of  the  new  Domestic  Science  depart- 
ment came  up  before  the  Board  of  Education.  The  board  was 
about  evenly  divided  Ijetween  coke  and  gas  stoves,  without 
any  one  but  the  superintendent  of  buildings  in  favor  of  elec- 
tricity. We  felt  that  we  just  had  to  have  this  business — but 
how  to  get  it? 

We  tried  to  talk  the  Domestic  Science  teacher  into  re- 
commending electric  stoves,  but  to  no  avail.  Finally  we  got 
them  to  consent  to  come  in  and  look  at  our  stoves  beforf' 
buying  coke  or  gasoline  ranges.  The  Domestic  Science 
teacher  rang  up  at  2  p.m.  one  day,  and  told  us  that  three 
members  of  the  board,  the  principal  of  the  schools  and  her- 
self would  be  down  at  5  o'clock  to  look  at  our  stoves.  We  at 
once  got  busy  and  fitted  my  office  up  as  a  dining  room  by 
covering  the  table  with  a  cloth  and  borrowing  the  necessary 
utensils.  We  then  connected  up.  one  of  our  stock  stoves 
which  stood  out  in  the  display  room  in  front  and  arranged 
five  chairs  in  a  semi-cirlce  about  six  feet  from  the  stove. 
The  educators  came  promptly  at  5,  and  at  our  request  were 
seated  around  the  stove.  I  explaned  to  them  that  we  wanted 
them  to  see  how  easy  it  was  for  even  some  second-rate  elec- 
tricians to  cook  on  an  electric  stove.  We  then  proceeded  to 
cook  a  dinner,  consisting  of  broiled  steak,  asparagus  on  toast, 
fried  corn,  Southern  style,  hot  biscuits,  mashed  potatoes  and 
coflfee,  all  right  before  their  eyes,  and,  as  it  were,  with  our 
sleeves  rolled  up  so  as  to  show  that  we  had  nothing  con- 
cealed. At  ten  minutes  to  six.  or  just  fifty  minutes  after  they 
had  entered  and  less  than  forty  minutes  after  I  first  turned 
on  the  current,  we  served  them  one  of  as  good  meals  as  they 
ever  sat  down  to.  That  night  when  the  stove  question  was 
brought  up,  the  board  voted  unanimously  to  buy  nine  electric 
stoves  for  the  High  School.  These  stoves  now  pay  us  from 
forty  to  fifty  dollars  per  month   revenue. 

Soon  after  this  incident  we  made  another  advance  in 
selling  stoves.  It  happened  that  a  man  wanted  some  charg- 
ing cable,  "about  five  hundred  feet,"  he  said,  and  requested 
us  to  order  it.  We  did,  but  before  it  came  he  decided  that 
he  only  needed  one  hundred  feet.  We  called  his  attention  to 
the  fact  that  this  was  "special,"  but  he  refused  to  accept  any 
more  than  the  one  hundred  feet.  Finally,  therefore,  we 
gave  in,  and  billing  him  enough  to  pay  for  the  entire  five 
hundred  feet,  shouldered  our  loss  and  put  the  remaining  four 
hundred  feet  in  stock.  There  it  had  lain  for  nearly  a  year 
when  a  bright  idea  hit  us.  Why  not  use  this  for  stove 
demonstrations?  It  was  No.  8  wire,  well  enough  insulated 
to  be  strung  over  a  tree  limb  around  the  corner  of  a  house 
and  over  the  window  sill  into  the  kitchen,  and  could  be  put 
up  or  taken  down  in  less  than  an  hour  with  scarcely  any  dam- 
age to  the  wire.  We  now  have  by  means  of  this  charging 
cable,  a  method  of  installing  our  No.  17  stove  up  to  our  No. 
50  stove  on  trial,  with  only  slightly  more  cost  than  that  of 
placing  an  iron  or  a  vacuum  cleaner.  What  with  the  High 
School  teaching  the  girls  and  young  women  the  electric  meth- 
od of  cooking,  and  with  this  new  advantage  in  trial  ofifers.  I 
believe  we  now  have  surmounted  the  peak  of  our  difficulties, 
and  should  during  the  next  year  add  greatly  to  this,  the 
most  profitable  and  desirous  of  residence  loads. 


Fourteen  Electric  Vehicles  Make  Average  Run  of  Over  Hun- 
dred Miles 

A  popular  fallacy  in  regard  to  the  electric  automobile 
is  that  it  is  slow  of  motion  and  of  such  limited  mileage  that 
it  is  impracticable  for  general  use.  To  correct  this  mistaken 
idea  the  Electric  Vehicle  Association  of  America  gives  here 
one  example  of  the  actual  running  power  of  the  electric  in 
the  significant  test  run  made  by  fourteen  electric  passenger 
cars  on  December  5th  from  Los  Angeles  to  a  neighbouring 
town  and  return,  a  distance  of  almost  a  hundred  miles  on  a 
single  charge,  during-  which  not  so  much  as  a  wrench  had  to 


1)6  applied  to  a  single  car.  An  electric  service  truck  carrying 
a  1.500-11).  load  accompanied  the  cars  and  made  the  trip  with- 
out a  hitch  and  with  power  to  spare.  This  run  was  made  by 
owners  of  Beardsley  electrics,  the  Beardsley  Company  offer- 
ing a  silver  medal  to  any  owner  who  made  ninety  miles  on 
one  charge  and  a  gold  medal  to  any  who  reached  a  hundred 
miles,  and  it  is  remarkable  to  note  that  no  one  won  the  silver 
medal  becaues  everyone  qualified  for  the  gold!  The  speedo- 
meters were  sealed  at  the  start  and  were  not  opened  until 
the  batteries  were  exhausted  which  was  at  about  six  o'clock 
the  same  evening,  when  it  was  found  that  the  cars  averaged 
100.1  miles  each,  first  place  being  taken  by  a  car  which  made 
112.1  miles  and  was  driven  by  a  young  lady.  Several  of  the 
drivers  were  elderly  people  and  some  were  new  to  the  part 
as  was  one  young  woman  who  was  unfamiliar  with  the  car 
but  who  after  a  fifteen-minute  practice  joined  the  party  and 
made  a  score  of  100.1  miles.  Some  of  the  records  ranged  as 
follows:  100.5,  105.S,  104.1,  103.9,  101,  100.3,  which  are  some 
of  the  best  ever  scored  by  electric  vehicles,  but  which  might 
have  been  even  better  under  favorable  conditions,  for  the 
tour  lay  through  hilly  country,  over  country  roads  with  sev- 
eral heavy  grades  and  the  return  was  made  through  the  city 
in  a  hard  rain  over  pavements  which  vv'ere  exceedingly  slip- 
pery. It  is  to  be  noted  that  all  these  cars,  which  besides  the 
truck,  included  broughams,  roadsters  and  victorias,  carried 
from  two  to  three  passengers,  and  were  stock  models  not 
driven  by  experts  but  by  the  owners  themselves. 


12,000  Miles  from  One  Set  cf  Batteries 

Tlic  Electric  \  chicle  Association  is  in  receipt  of  a  letter 
from  a  physician  in  Kansas  City — one  of  the  hilliest  cities 
in  the  country — extolling  the  virtues  of  the  electric  vehicle 
as  used  in  his  practice  in  the  place  of  five  horses  for  the 
past  six  years.  He  further  states  that  he  obtained  12,000 
miles  from  his  first  set  of  batteries  and  the  same  mileage 
from  his  first  set  of  tires.  He  also  advises  that  the  average 
cost  of  charging,  which  he  does  at  home,  is  $7.50  a  month, 
and  that  the  repairs  and  upkeep  averaged  less  than  $5.00  a 
month  for  the  six  years  he  has  had  the  vehicle,  which  is 
still   running  with   entire   satisfaction. 

This  doctor's  experience  is  that  of  a  large  number  of 
physicians  all  over  the  country,  for  the  electric  appeals  es- 
pecially to  them  for  its  low  operating  cost,  its  dependability 
and  noiselessness,  and  particularly  for  its  complete  cleanli- 
ness, which  is  a  most  important  factor  to  men  of  this  pro- 
fession. 


Good  Statement,  /  s   Usual 

The  statement  presented  at  the  annual  meeting  of  the 
Ottawa  Traction  Company  on  February  1st  showed  gross 
earnings  for  the  year  emding  31st  December,  1914,  $1,096,- 
225.81;  operating  expenses  and  maintenance,  $665,226.81;  net 
earnings,  $431,232.41.  Out  of  the  net  earnings  there  were  paid 
four  quarterly  dividends  of  3  per  cent,  and  a  bonus  of  3  per 
cent.,  15  per  cent,  for  the  year,  being  a  total  of  $281,535. 
Passengers  carried,  25,321,547,  an  increase  over  the  previous 
year  of  1,333,604.  Balance  at  credit  of  profit  and  loss  account 
is  now  $190,273.38,  and  at  credit  of  rest  account  $200,000. 
The  board  of  directors  were  re-elected,  viz. — T.  Ahearn, 
president;  Warren  Y.  Soper,  vice-president;  James  D.  Fraser. 
secretary-treasurer;  T.  F.  Ahearn,  Redmond  Quain,  Elbert  N. 
•Soper,  J.  F.  Smellie.  Thomas  Workman.  Travers  Lewis,  K.C. 


The  Woodstock  Electric  Railway,  Light  &  Power  Com- 
pany have  made  application  to  the  Board  of  Commissioners 
of  Public  LUilities  for  an  order  authorizing  the  company  to 
fix  a  minimum  net  rate  charge  of  75  cents  for  all  electric 
light  accounts,  exclusive  of  meter  charges. 
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Automatic    Electric    Lighting    Plants 

Must  Maintain  a  Constant  Voltage  and  at  the  Same  Time  Ensure  Proper  Care  of  the 
Storage  Battery— Description  of  a  Control  That  is  Giving  Entire  Satisfaction 


By  Leonard  Andrews, 

The  use  of  electricity  for  liglit.  heat  and  power  has  be- 
come so  general  in  large  cities,  that  those  who  have  resided 
for  a  time  within  the  range  of  a  public  power  service  are 
considerably  inconvenienced  when  they  find  themselves  un- 
able to  get  such  service.  This  has  created  a  demand  for  small 
isolated  plants  for  lighting  country  houses,  provincial  banks, 
stores,  hotels,  farm  houses,  etc. 

The  great  draw-back  to  such  plants  has  been  tliat  they 
have  hitherto  required  a  considerable  amount  of  attention  and 
supervision,  and  are  often  a  source  of  trouble  owing  to  their 
receiving  improper  treatment.  The  usual  practice  is  to  in- 
stall a  small  generator  driven  by  a  gas  engine  or  some  other 
prime  mover,  and  a  secondary  battery.  The  plant  is  gener- 
ally run  for  a  few  hours  every  day  to  charge  the  battery 
which  is  discharged  at  night  on  the  load.  Where  such  plants 
are  placed  under  the  control  of  a  skilled  attendant,  they  give 
very  little  trouble,  but  where,  as  frequently  happens,  they 
have  been  left  to  the  tender  mercies  of  the  gardener  or 
handy  man,  the  service  is  very  often  far  from  satisfactory. 
This  difficulty  has  led  designers  to  turn  their  attention  to 
devising  plants  that  shall  be  more  or  less  automatic,  a  pro- 
perly designed  automatic  appliance  being  frequently  more  in- 
fallible than  unskilled  human  attendance. 

Messrs.  Walker  Horrocks  of  Birmingham,  England,  have 
put  on  the  market  an  automatic  lighting  system  which  main- 
tains a  practically  constant  pressure  across  the  lighting  cir- 
cuit independently  of  the  state  of  charge  or  discharge  of  the 
battery  and  at  the  same  time  ensures  the  battery  receiving 
the  attention  which  experience  has  proved  to  be  necessary 
with  hand  controlled  installations.  Before  describing  this 
system  it  will  be  useful  to  briefly  consider  what  are  the  con- 
ditions governing  the  installation  of  a  hand  controlled  bat- 
tery and  generator  installation. 

Capacity  of  the  Battery  to  be  Installed 

To  determine  this  let  us  consider  what  are  the  functions 
of  a  battery.  These  have  been  defined  by  different  writers 
to  be  as  follows: 

(a)  To  Start  the  Prime  Mover. 

I^'or  this  purpose  only  quite  a  small  battery  is  required. 
It  has  been  questioned,  however,  whether,  taking  into  con- 
sideration the  ease  with  which  a  small  gasoline  engine  can 
be  started  by  hand,  the  consideralile  expense  of  installing 
even  a  small  battery  for  this  purpose  is  justifialjle. 

(b)  To  Prevent  Fluctuations  in  Pressure  due  to  Variations 
in  the  Cyclic  Regularity  of  a  F'our  Cycle  Internal  Com- 
bustion, or  due  to  such  Imperfect  Governing  as  occurs 
with  a   Hit  and   Miss  Type  Engine. 

As  however,  internal  combustion  engines  can  now  be 
obtained  which  govern  perfectly  from  no  load  to  full  load, 
and  the  cyclic  irregularity  of  which  is  imperceptible,  there  is 
no  longer  any  justification  for  installing  a  liattery  for  tliis 
purpose. 

(c)  To  Carry  the  Load  for  Reasonaldy  Long  Periods  With- 
out Running  the  Engine. 

This  is  perhaps  the  chief  reason  fipr  whicli  a  l):itlery  is 
usually  installed  as  it  is  generally  more  convenient  to  run 
the  plant  in  the  day-time  only.  The  general  practice  is  in 
install  a  battery  for  this  purpose  of  sufficient  capacity  1o 
carry  all  the  night  load.  In  the  winter  months  it  may  b'' 
estimated  that  lights  will  be  required  for  about  ten  hours 
out  of  llic  twenty-four,  the  average  loail  during  this  ])erio(l 
being  about  50  per  cent,  of  tlie  maximum  load.     The  capacily 
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of  the  battery  should  therefore  be  sufficient  to  carry  the  full 
load  for  at  least  five  hours  without  recharging.  Thus,  for 
an  installation  of  seventy  20  watt,  50  volt  lights  the  battery 
should  have  a  capacity  of  about  140  ampere  hours  with  a 
maximum  discharge  rate  of  28  amperes. 

(d)  To  Enable  the  Gasoline  Plant  or  Other  Prime  Mover  to 
be  run  at  its  most  Efficient  Load. 

This  consideration  has  an  important  bearing  on  the  cost 
of  fuel,  so  much  so  that  notwithstanding  the  losses  in  the 
battery,  the  fuel  consumption  will  usually  be  much  less  for 
an  installation  in  which  the  engine  is  run  for  a  few  hours 
each  day  for  charging  the  battery  and  then  shut  down,  than 
for  an  installation  where  the  load  is  carried  by  the  running 
plant  alone.  To  achieve  the  best  results  in  this  direction, 
the  relation  of  the  running  plant  output  and  battery  output 
should  be  so  proportioned  as  to  permit  of  the  battery  being 
charged  at  the  correct  charging  rate  when  the  engine  is  de- 
veloping its  maximum  output.  The  best  charging  rate  of  a 
140  ampere  hour  battery  would  probably  be  about  20  am- 
peres, and  a  generator  of  this  capacity  should  therefore  be 
installed  for  this  purpose. 

(e)  To  Meet  Occasional  Demands  for  Power  in  Excess  of 
the  Normal  Capacity  of  the  Battery  alone  or  of  the 
Generator  alone  by  Running  the  Generator  and  Dis- 
charging the    Battery   Simultaneously. 

Allow  For  Power  and  Heating 

A  mistake  is  often  made  in  installing  isolated  plants  in 
considering  the  lighting  requirements  only,  and  consequently 
in  installing  a  plant  capable  of  only  dealing  with  this  portion 
of  the  load.  When,  however,  electric  power  is  available,  the 
user  frequently  finds  he  requires  it  for  other  purposes,  either 
for  heating,  driving  electric  motors  for  pumping  work,  a 
saw  mill,  or  other  purposes.  This  demand  for  power  or 
heating  may  often  be  considerably  in  excess  of  the  lighting 
load.  Given  a  battery  of  ample  capacity  the  combined  in- 
stallation will  give  an  output  two  or  three  times  as  great  as 
that   of  the  generator  alone. 

Having  settled  the  sizes  of  the  plant  and  battery  to  hi 
installed,  it  will  be  necessary  to  consider  what  is  the  best 
switching  arrangement  to  provide  for  proper  treatment  of 
the  battery  and  to  insure  constant  pressure  of  supply.  The 
usual  arrangement  is  to  provide  end,  or  regulating,  cells 
which  on  discharge  will  be  gradually  cut  into  circuit  as  the 
battery   becomes   discharged. 

To  provide  for  the  entire  battery  being  charged  whilst 
some  of  its  cells  are  discharging  into  the  circuit,  it  is  usual 
to  provide  a  double  end  switch  fitted  with  two  separate  bus 
bars,  one  of  which  is  connected  to  the  generator  and  llu- 
otlu-r  to  the  lighting  circuit.  This  arrangement  for  a  100 
\cili    installation  is  shown   in   Figure   1. 

The  charge  bar  is  shown  in  the  diagram  connected 
across  54  cells  and  the  discharge  bar  across  40  cells.  Assum- 
ing the  average  potential  across  each  cell  to  be  3.3  volts,  the 
potential  across  the  lights  would  be  40  multiplied  by  2.2  or 
101  volts  and  across  the  generator  would  bo  54  multiplied 
by  3.3  iir  tls  volts.  When  the  cells  are  discharged  to  1.8 
\HV  iill  it  will  lie  necessary  to  connect  tlie  entire  54  cells 
across  the  lighting  circuit  to  get  the  roiiuired  pressure. 
Thus,  54  multiidied  by   1.8  equals  07  volts. 

Having  installed  the  hand  controlled  plant,  instructions 
must  be  given  to  the  attendant  as  to  its  proper  treatment. 
If   these   instructions   are   religiously    fi>llowed    the   life   of   the 
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battery  should  be  many  years,  but  if  they  are  neglected,  the 
battery  will  be  put  out  of  business  in  a  few  months.  The 
instructions  will  be  somewhat  as  follows: 

The  battery  must  never  be  discharged  below  1.8  volts 
per  cell. 

It  must  never  be  allowed  to  remain  in  a  discliarged  con- 
dition. 

It  must  not  be  overcharged  for  an  appreciable  time. 

As  the  end  cells  will  be  only  discharged  fo.  a  fraction  of 
the  time  the  main  battery  is  discharged,  and  each  cell  for  i 
different  period  of  time,  these  cells  will  require  charging 
for  a  different  period,  the  charge  to  each  cell  must  be  dis- 
continued immediately  that  particular  cell  is  fully  charged 
without  considering  the  state  of  the  other  cells. 

Whilst  it  is  not  difficult  to  train  a  man  of  average  in- 
telligence to  closely  follow  the  above  instructions,  so  long  as 
he  is  able  to  give  his  undivided  attention  to  the  electric  plant, 
it  usually  happens  that  the  attendant  is  frequently  required 
to  devote  part  of  his  time  to  certain  other  duties  during  the 
charging  period  with  the  result  that  the  battery  suffers  and 
some  of  the  cells  soon  become  sick. 

In  the  plant  under  discussion  the  aim  has  been  to  devise 
an  automatic  controller  that  shall  at  all  times  follow  out  the 
))attery  makers'  requirements.  There  have  already  been  in- 
stalled some  hundreds  of  installations  equipped  with  this 
extremely  ingenious  controller  and  so  far  as  I  have  been 
able  to  learn,  the  devices,  though  at  first  sight  somewhat 
complicated,  have  given  entire  satisfaction  in  every  instance. 

Experience  has  proved  that  where  these  controllers  are 
used  it  is  not  only  unnecessary  to  employ  an  attendant  to 
supervise  the  charging  operations,  but  that  the  battery  gets 
better  treatment  than  it  usually  receives  at  the  hands  of  an 
average  attendant. 

Figure  2  is  a  reproduction  of  a  photograph  of  Messrs. 
Walker  Horrocks'  standard  battery  automatic  controller. 
Two   bus-bars,   connected   respectively   to   the   generator  and 


Fig.  1. 

li,i;liting  circuit,  are  used  as  shown  diagramniatically  in  b"ig. 
1.  the  bus-bars  being,  in  actual  practice,  one  above  the 
other.  The  contactors  connecting  the  regulating  cells  to 
the  respective  bus-bars  are  carried  on  a  screw  threaded 
spindle.  This  spindle  is  rotated  by  a  small  electric  motor  at 
the  back  of  the  board,  the  motor  being  constructed  to  run  in 
either    direction.      This    automatically    shifts    the    contactor 


from  right  to  left  or  vice  versa  as  may  be  required,  thus  giv- 
ing, continuously,  steady  pressure  on  the  lighting  circuit. 
The  motor  is  controlled  by  the  various  relays  shown  on  the 
face  of  the  board,  the  respective  operations  of  which  f  will 
endeavor  to  explain  with   the  help  of  diagrams. 

The  makers  have  sent  me  a  number  of  diagrams  show- 
ing the  connections  at  the  back  of  the  controller,  but  I  have 
found  it  somewhat  difficult  to  follow  these  diagrams,  with 
their  numerous  cross  connections,  and  I  have  thought  it  bet- 
ter therefore  to  pick  out  a  few  of  the  essential  features  and 


Fig.  2. 

embody  these  in  a  diagram  illustrating  the  principles  upon 
which  the  operations  of  the  device  are  based.  This  diagram 
is  reproduced  in  Fig.  3.  It  bears  little  resemblance  to  the 
actual  construction  employed,  but  it  will,  I  trust,  enable  you 
to  understand  what  the  makers  have  aimed  at,  and  achieved, 
in  practice. 

It  must  be  clearly  understood  that  the  diagram  shown 
in  Fig.  3  is  not  even  diagrammatically  correct.  I  have  merely 
used  this  diagram  to  endeavor  to  explain  the  basic  principles 
upon  which  the  device  is  based.  I  have  embodied  in  it  such 
fragments  of  information  as  I  have  been  able  to  obtain  re- 
specting the  actual  designs  and  have  filled  up  the  gaps  by 
entirely  empirical  designs  of  my  own  to  make  a  diagram  of 
a  more  or  less  complete  working  system. 

In  place  of  the  parallel  bus-bar  shown  in  Figs.  2  and  3 
semicircular  bars  are  shown,  the  upper  one  being  the  charge 
bar  C  and  the  lower  one  being  the  discharge  bar  D. 

The  positive  end  of  the  battery  is  connected  through  the 
main  fuse  F  and  ammeter  A  to  the  lighting  load  and  back 
through  the  discharge  bus-bar  D,  and  its  contactor  I  to  one 
of  the  end  or  regulating  cell  contacts.  When  the  starting 
switch  SS  is  closed,  there  is  an  alternative  path  from  the 
ammeter  through  the  reverse  current  breaker  RC,  the  gen- 
erator G,  starting  switch  SS  and  charging  bus-bar  C,  and 
contactor  H  to  another  end  cell  contact. 

The  contactors  H  and  I  are  carried  respectively  on  radial 
arms  Hi  and  Ii.  These  tend  to  close  together  under  the  ac- 
tion of  the  spring,  shown  dotted  around  the  fulcrum,  but  an; 
prevented  from  doing  so  by  a  train  of  wheels  on  the  right 
and  left  respectively.  The  left  side  train  of  wheels  is  driven 
in  either  direction  by  a  worm  wheel  mounted  on  the  shaft  of 
a  small  pilot  motor,  P.  This  motor  is  provided  with  two 
fields,  Fi  and  F=,  a  current  in  either  one  of  these  fields  causing 
the  motor  to  rotate  clockwise  or  contra-clockwise,  dependin.g 
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on   which   field  is  energised.     This  pilot   motor  is   controlled 
by  a  master  relay  MR. 

Let  us  suppose  that  the  diagram  represents  the  positions 
of  the  respective  switches  shortly  after  the  battery  has  been 
discharged  and  charging  operations  have  just  commenced. 
We  will  suppose  that  the  pressure  required  across  the  lights 
is  50  volts  and  that  the  average  potential  across  tlie  battery 
is  2.2  volts  per  cell.  Under  these  conditions  23  cells  across 
the  discharge  circuit  will  give  50.6  volts.  As,  however,  28 
cells  in  all  are  being  charged,  the  voltage  across  the  gener- 


cuit  the  radial  arm  I,  comes  into  contact  with  the  limit  switch 
Li,  thus  opening  the  held  circuit  Fi  and  preventing  the  motor 
from  moving  the  arm  further  in  a  clockwise  direction.  When 
the  voltage  across  the  final  cell  rises  to  a  point  indicating  tliat 
this  cell  is  properly  charged,  the  end  cell  relay  E  closes  the 
circuit  through  the  solenoid  controlling  the  clockwise  train 
on  the  right  and  allows  the  radial  arm  Hi  to  move  on  to  the 
next  contact,  when  the  catch  drops  into  the  next  notch  on 
the  disk  and  thus  prevents  further  movement. 

The  shunt  winding  of  the  end  cell  relay  E  is  connected 
between  the  final  cell  that  is  being  charged  and  the  next 
cell  through  the  contactor  Ji  and  the  contact  studs  J.  This 
contactor  Ji  is  carried  forward  by  each  movement  of  the 
radial  arm  and  consequently  always  connects  the  shunt  wind- 
ing of  this  relay  across  the  end' cell  that  is  being  charged. 

It  will  be  obvious  that  the  measurement  of  the  voltage 
of  the  end  cell  is  not  in  itself  sufficient  indication  of  the  state 
of  charge  of  this  cell,  as  the  total  potential  will  be  the  com- 
bined result  of  the  counter  e.m.f.  of  the  cell  plus  the  product 
of  the  current  and  the  resistance  of  the  cell,  and  the  latter 
will  depend  upon  the  rate  at  which  the  battery  is  being 
charged.  Thus  the  voltage  of  a  fully  charged  cell  may  be 
2.3  volts  per  cell  when  charged  at  a  low  rate  or  as  high  as 
2.5  volts  per  cell  when  charged  at  a  high  rate. 

To    provide   for    this    variation    the    end    cell    relay    E    is 


Fig.  3. 

ator  will  be  62  volts.  As  the  charge  continues,  the  voltage 
across  each  cell  will  gradually  rise.  The  master  relay  MR 
is  adjusted  to  operate  with  a  voltage  variation  of  3  volts. 
If,  therefore,  the  pressure  rises  to  say  51.5  volts,  the  relay  will 
close  the  circuit  through  the  field  Fi  and  the  pilot  motor  will 
immediately  rotate  in  a  direction  to  cut  out  one  cell. 

The  contactors  I  and  H  are  of  course  each  divided  into 
two  brushes  insulated  from  each  other  and  interconnected 
through  resistances  to  prevent  the  cells  being  short  circuited 
in  moving  from  one  contact  to  another.  It  is  of  course  es- 
sential to  insure  that  the  contactor  will  not  be  left  half-way 
between  the  contacts  of  two  cells,  as,  should  this  occur,  the 
intermediate  cell  would  be  very  soon  completely  discharged 
through  the  resistance  between  the  contact  brushes.  To  in- 
sure the  motor  stopping  when  the  contactors  are  fully  on  a 
contact,  the  switch  S:  is  used. 

The  master  relay  merely  starts  the  pilot  motor.  As  soon 
as  this  has  happened  the  switch  Ss  is  thrown  over  to  the  left 
hand  contact  thereby  short  circuiting  the  master  relay  con- 
tacts and  keeping  the  circuit  through  Fi  closed  until  the  tail 
piece  of  switch  Ss  drops  into  its  next  gap  and  breaks  the 
circuit  at  this  point,  thereby  stopping  the  motor.  These  gaps 
are  so  placed  as  to  open  the  switch  Sj  when  the  contactor  I 
is  centrally  on  each  contact. 

Should  the  voltage  across  the  system  fall  to  ■!«..")  volts, 
the  master  relay  would  close  the  circuit  through  Fj,  causing 
the  pilot  motor  to  run  in  the  opposite  direction  thus  cutting 
another  cell  into  circuit  and  again  bringing  the  pressure 
across  the  supply  to  over  50  volts. 

It  will  be  noted  that  the  range  of  variation  under  which 
the  relay  operates  is  slightly  greater  than  the  maximum 
voltage  of  any  one  cell.  This  is  necessary  to  prevent  hunt- 
ing. 

When   all   the   regulating  cells  have  been   cut   out   of  cir- 
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wound  with  a  series  and  shunt  winding,  the  former  being 
connected  up  to  oppose  the  latter.  The  relay  will  thus  take 
an  increased  voltage  to  operate  it  when  the  cell  is  being 
charged  at  a  high  rate. 

Wlien  all  the  end  regulating  cells  have  been  cut  out  of 
circuit,  which  only  occurs  when  the  entire  battery  is  fully 
charged,  a  projection  or  horn  on  the  end  of  the  radial  arm, 
It  throws  the  sw'itch  Si  over  to  the  position  where  the  brushes 
connected  to  the  starting  coil  no  longer  make  contact  with 
ihe  commutator  segment  shown  in  the  diagram.  This  opens 
the  starting  switch  SS  and  at  the  same  time  short  circuits 
the  spark  plug  and  cuts  off  the  gasoline  to  the  engine,  there- 
by shutting  down  the  generating  plant. 

The  load  is  now  carried  by  the  battery  alone  and  as  this 
gradually  becomes  discharged,  cell  after  cell  is  inserted  until 
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all  the  end  cells  are  in  use.  The  radial  arm  Hi  will  be  push- 
ed back  in  a  contra-clockwise  direction  by  the  two  arms  Ii 
and  H:  coming  in  contact  with  each  other.  When  both 
arms  have  been  driven  over  to  the  extreme  right,  the  limit 
switch  L:  will  be  opened  which  prevents  the  pilot  motor 
from  driving  the  arm  further  in  that  direction.  At  the  same 
time,  the  other  projection  on  the  radial  arm  h  will  again 
throw  the  switch  Si  over  to  tlie  position  shown  on  the  dia- 
gram completing  the  circuit  through  the  starting  coil  sole- 
noid. This  solenoid  is  fitted  with  two  cores,  the  lower  one 
having  a  dash  pot  attached  to  it  to  introduce  a  time  limit. 
Immediately  circuit  is  completed,  the  upper  core  is  pulled 
down,  thus  closing  the  circuit  through  starting  resistance  R 
and  starting-  the  generator  as  a  motor.  The  lower  solenoid 
rises  slowly,  gradually  cutting  out  the  resistance  and  finally 
short  circuiting  it.  At  the  same  time  it  opens  the  small 
switch  K  and  thus  inserts  in  circuit  the  solenoid  controlling 
the  fuel  supply. 

A  reverse  current  circuit  breaker  is  inserted  in  the  gen- 
erator circuit  to  prevent  the  battery  feeding  back  on  to  the 
generator  as  in  ordinary  battery  systems.  As  it  is  required 
that  the  generator  should  be  motored  for  a  short  time,  this 
circuit  breaker  only  operates  after  the  generator  continues 
to  take  current  from  the  battery  for  more  than  a  pre-deter- 
mined  time.  This  may  occur  through  the  gasoline  tank  be- 
ing allowed  to  become  empty  under  which  conditions  it 
would  of  course  be  a  useless  waste  of  energy  to  ccntinue  to 
drive  the  plant  from  the  battery.  Should  the  reverse  cur- 
rent breaker  operate,  attention  is  drawn  to  the  matter  by 
ringing  a  bell,  or  some  other  convenient  indication  is  given. 

Those  who  have  experimented  with  relays  for  controlling 
electrical  circuits  will  appreciate  that  the  simple  relays  shown 
in  the  diagram  would  not  work  satisfactorily  in  practice.  In 
the  first  place  there  would  be  serious  arcing  at  the  contacts 
which  would  cause  these  to  burn  and  weld  together  througli 
making  improper  contact.  In  actual  practice  this  difficulty 
is  overcome  by  the  ingenious  arrangement  shown  in  Fig.  4. 
The  solenoid  of  the  master  relay,  MR  is  connected  across  the 
lighting  leads.  This  relay  closes  the  circuit  either  through 
the  high  reading  relay  HR,  or  low  reading  relay  LR.  These 
secondary  relays  in  turn  connect  the  alternative  fields  of 
the  pilot  motor  to  drive  this  motor  in  one  direction  or  the 
other  as  may  be  required.  So  long  as  the  potential  is  more 
than  49  or  less  than  51  volts,  the  solenoid  of  the  master  re- 
lay will  float  between  the  upper  and  lower  contacts.  Should 
the  potential  rise  to  51.5  volts,  the  circuit  will  be  completed 
through  the  upper  contacts  and  high  reading  relays. 

This  immediately  lifts  the  core  of  this  relay  and  short 
circuits  the  resistance  Ri  in  series  with  the  master  relay 
solenoid,  thereby  insuring  the  master  relay  making  definite 
contact.  The  high  reading  relay  then  closes  the  circuit 
through  the  field  winding  Fi  of  the  pilot  motor  and  causes 
this  to  commence  to  rotate,  thereby  closing  the  switch  S  and 
short  circuiting  the  relay.  The  current  through  the  pilot  cir- 
cuit passes  round  the  solenoid  of  the  time  element  relay  cut- 
out T  but  this  cut-out  is  prevented  from  responding  in- 
stantaneously by  a  dash  pot  attachment.  The  time  is  how- 
ever adjusted  to  break  the  relay  circuit  before  it  is  broken 
at  the  switch  S,  thereby  allowing  the  core  of  HR  to  descend 
and  again  insert  resistance  R:  in  the  winding  of  the  master 
relay. 

Should  the  voltage  fall  to  49.5  the  circuit  will  l)e  com- 
pleted through  the  low  reading  relay,  closing  the  circuit 
through  the  pilot  motor  field  Fi.  In  the  case  of  the  low 
reading  relay,  the  lifting  of  its  core  inserts  additional  re- 
sistance Ri  in  the  master  relay  circuit,  thereby  more  defin- 
itely closing  the   lower  contact. 

It  is  a  debatable  point  as  to  what  is  the  best  voltage  to 
use  for  these  isolated  plants.  The  cost  of  the  battery  will 
obviously  be  very  much  less  for  a  50  volt  i)lant  than   for  a 


100  volt  plant.  On  the  other  hand,  there  is  some  advantage 
in  keeping  to  the  standard  voltage  of  100  or  say  110  volts, 
thereby  permitting  standard  heating  appliances,  motors,  etc., 
to  be  used  on  these  isolated  installations.  It  appears  to  be 
doubtful  however,  whether  this  advantage  is  sufficient  to 
justify  the  greatly  increased  outlay  on  the  battery  as  heating 
appliances,  etc.,  can  of  course  be  obtained  for  50  volt  circuits. 
The  necessity  of  using  absolutely  reliable  engines  for 
automatic  lighting  plants  referred  to  earlier  in  the  paper  has 
been  observed  in  the  Walker  Horrocks'  plant,  the  engines 
being  all  made  by  the  Austin  Motor  Car  Company  who  have 
the  reputation  of  turning  out  one  of  the  most  reliable  motor 
cars  on  the  market.  This  same  system  of  automatic  control 
has  also  been  successfully  applied  to  water  power  installa- 
tions for  village  lighting-.  Fig.  5  is  an  interior  view  of  the 
Kintbury.  Berkshire,  England,  power  house  and  shows  the 
method  adopted  of  driving  the  generator  from  the  pulley  on 
the  turbine  shaft  through  a  laminated  endless  belt.    The  small 


Fig.  5. 

Yz  h.p.  motor  shown  in  the  corner  is  employed  to  operate  the 
sluice  gates. 

The  operations  of  this  plant  are  as  follows: — When  the 
battery  falls  to  a  predetermined  voltage  a  relay  actuates  the 
sluice  motor,  gradually  opening  the  sluice,  allowing  water  to 
get  to  the  turbine,  which  begins  to  drive  the  dynamo,  and 
when  the  dynamo  excites  and  builds  up,  the  Neville  cut-out 
operates,  and  the  charge  commences.  The  discharge  switch 
cuts  out  cell  after  cell  as  the  voltage  of  the  battery  rises, 
keeping  the  line  voltage  practically  constant.  The  charge 
switch  is  also  operated  automatically  by  means  of  two  re- 
lays so  that  when  the  end  cell  in  the  charge  has  received 
its  full  charge  it  is  cut  out  of  circuit.  When  the  battery  is 
fully  charged  the  sluice  operating  motor  is  actuated  in  the 
reverse  direction,  shutting  ofif  the  water  in  the  turbine.  The 
Xeville  switch  operates,  disconnecting  the  battery  from  the 
dynamo,  and  the  plant  comes  to  rest. 


.■\ccording  to  a  statement  issued  recently  by  the  Winni- 
peg Electric  Railway  Company,  approximately  six  hundred 
civic  employees  and  officials  are  carried  free  at  all  times  on 
their  cars.  Five  hundred  and  thirty-five  of  this  number  are 
accounted  for  by  the  police  and  fire  departments,  and  the  re- 
mainder are  mostly  inspectors  employed  by  the  health,  build- 
ing and  license  departments.  By  this  means  alone,  the  city 
eflfects  a  saving  of  approximately  $100  each  day.  In  addition 
to  this  it  is  pointed  out  that  the  pay  roll  of  the  company  for 
1914  amounted  to  $1,574,976.35,  and  that  the  amount  expend- 
ed  for   material   and    supplies    during   1914   was   $1,306,379.7;!. 
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Eighteen  Passenger  Omnibus  for  Congested  City, 
Suburban  or  Interurban  Service 

Tlie  omnil)US  is  making  decided  progress  at  various 
points  on  this  continent  as  a  satisfactory  solution  of  the 
transportation  problems  in  city  congested,  suburban  or  inter- 
urban service. 

The  bus  illustrated  was  delivered  'a  few  weeks  ago  to 
the    Hornell-Allegheny    Transportation    Company    by   The    J. 


passenger  tralFic  between  tliese  two  points,  formerly  con- 
trolled almost  exclusively  by  the  railroad,  has  been  con- 
siderably diverted.  Three  round  trips  are  made  by  the  bus 
each  day,   travelling  in  all  about  70  miles. 

The  body  was  designed,  like  all  Brill-built  busses,  to 
meet  the  conditions  under  which  it  is  operated.  A  three-ton 
Chase  chassis,  having  a  wheel-base  of  165  inches,  supports 
an    underframe    constructed   chiefly   of   ash,   with   three   3-in. 


OJMNIBUS  FOR  SOUTH- 
WESTERN NEW 
YORK. 

Driver  operates  two-leaf 
door  in  conjunction  with 
bottom  step,  which  folds, 
the  second  step  being 
stationary.  Mounted  on 
three-ton  Chase  chassis, 
with  165-in.  wheel  base. 


OMNIBUS  FOR  SOUTH- 
WESTERN NEW 
YORK. 

Height  from  underside  of 
side  sill  over  roof,  6  ft.  11- 
1,1/16  in. ;  floor  to  centre  of 
headlining,  6  ft.  9.1  in. ;  road 
to  first  step,  14  in.  :  riser 
II  in.  Weight  of  body, 
2,400  lbs.  ;  weight  of  chass- 
is, 4,800  lbs.  ;  total  weight, 
7,200  lbs. 


G.  lirill  Ciiinpany,  and  is  now  in  (ii>eralii>n  nn  a  regular 
schedule  between  .\lfred  Village  and  Ilnrnell,  in  southwest 
New  York,  running  through  the  intermediate  towns  nl 
Alfred  Station  and  Almond,  a  distance  of  1 1 K-  niiles.  I'or 
nine  miles  of  this  distance,  between  Alfred  Station  and  lior- 
nell,  which  is  a  growing  city  with  a  population  of  some 
l.'),000  the  route  is  parallel  to  the  tracks  of  the  ICrie  Railroad. 
and   since   its  inauguration   has  become   so   pnpular   dial    llu- 


channel  crossings,  webs  vertically  placed.  In  addition  there 
are  fi>ur  l-J-ii  by  ii-in.  crossings,  side  sills  of  '2].\  by  4  in., 
fnml  iiul  sill  l.},i  by  4  in.,  and  rear  end  sill  I.V4  by  5^1  in., 
all  of  ash.  'l"he  posts  in  the  body  framing  are  also  of  ash 
and  include  corner  posts,  .3^  in.  thick,  side  posts  I'/i  in. 
thick,  and  rear  door  post  ]>4  in.  thick.  .\  poplar  sheathing, 
'.K  in.  thick,  covers  the  body  framing  below  the  window  rails. 
Ilic    enlraiicc-exil    folding    doors   on    the    forward    right- 
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liand  side  of  the  body  are  operated  liy  the  driver  in  con- 
junction with  the  lower  part  of  the  step,  and  their  position 
enables  the  driver  to  collect  the  fares  in  addition  to  his 
usual  duties  of  running  the  bus.  The  upper  half  of  the  step 
is  stationary  and  is  set  into  the  body  beyond  the  side  sill, 
which  terminates  at  the  body  door  post  on  this  side  of  the 
body.  Next  to  this  door  only  a  single  seat  is  permitted,  as 
shown  in  the  diagram  of  the  seating  arrangement.  Opposite 
the  door  opening  on  the  left  side  is  the  driver's  seat,  up- 
holstered in  leather,  the  chassis  being  designed  for  left-hand 
drive.  Under  this  seat  is  the  gasoline  tank,  affording  a  con- 
venient and  suitable  compartment.  The  transverse  station- 
ary-back seats,  the  single  seat  next  to  the  door  opening  and 


the  cross-the-body  seat  against  the  rear  end  are  upholstered 
in  twill-woven  rattan,  all  being  of  Brill  manufacture.  A 
central  section  of  the  rear  seat  is  removable,  being  directly 
in  front  of  the  emergency  door,  which  is  controlled  by  the 
driver  with  the  lever  at  the  front  end.  All  sashes  are  double, 
the  upper  part  being  stationary  and  the  lower  arranged  to 
raise.  A  stationary  hood  directly  in  front  of  the  driver's 
position  prevents  stormy  weather  obscuring  the  glass  in 
front  of  liis  vision.  The  interior  is  finished  in  ash,  and  the 
roof  boards  and  carlines  of  the  ceiling  show.  In  cold 
weather  the  bus  is  heated  with  heaters  connected  to  the  ex- 
haust of  the  engine,  with  suitable  valves  so  that  the  heat  may 
be  transferred  to  the  muffler  when  desired. 


The  "Code  of  Principles"  in  Practice 


By  Col.  T.  S.  Williams 

The  subject  upon  which  I  have  been  asked  to  address  you 


is  not  so  dull  as  its  title,  without  explanatory  preface,  might 
imply.  It  embodies,  in  fact,  an  attitude  and  a  determination 
full  of  business  significance  and  human  interest.  The  work- 
ers in  an  industry  employing  282,461  persons  and  represent- 
ing $4,596,563,292  of  invested  capital  have  not  merely  formu- 
lated a  declaration  of  the  principles  which  shall  animate 
their  purposes  and  guide  the  conduct  of  their  business — they 
have  asserted  and  propose  to  defend  a  sound  and  honest 
basis  of  business  opportunity.  More  than  any  other  public 
utility,  the  street  railways  of  the  country  stand  in  close  rela- 
tionship with  both  people  and  government.  The  opportunity 
of  their  development  is,  unfortunately,  public  privilege  The 
continuous  performance  of  their  functions  is  a  public  neces- 
sity, and  the  manner  of  that  performance  is,  of  all  public 
services,  the  most  intimately  associated  with  the  time,  the 
comfort  and  the  welfare  of  the  people.  Wide-reaching  then, 
and  of  universal  interest,  is  the  standard  of  obligation  as- 
sumed by  such  an  industry  and  the  conception  of  fair  play 
which  it  contends  for. 

1  regard  as  perhaps  the  most  important  and  timely  work 
ever  undertaken  by  the  .'American  Electric  Railway  Asso- 
ciation the  effort  which  has  culminated,  during  the  past  year, 
in  committing  the  association  to  earnest  and  intelligent  pro- 
paganda for  encouraging  among  its  member  companies  the 
recognition  of  a  high  standard  of  business  obligation,  and 
for  disseminating  among  the  people  clear  and  sound  ideas  of 
that  mutual  relationship  which  must  prevail  if  street  rail- 
ways, under  private  ownership  and  operation,  are  properly  to 
perform  their  functions.  Necessarily  preliminary  to  such 
propaganda  was  the  attempt  to  formulate  certain  underlying 
principles  of  belief  and  action — ^called,  perhaps  too  compre- 
hensively, our  Code  of  Principles.  From  these  were  to  radi- 
ate illustrative  studies  based  upon  all  the  information  which 
is  furnished  by  our  industry.  The  association  was  to  be  not 
merely  a  storehouse  of  facts,  figures  and  experiences  but  a 
ready  disseminator  of  these,  both  among  our  members  and 
throughout  that  great  collateral  constituencj'  with  which  our 
activities  are  so  intimately  related.  We  became  by  this 
undertaking  an  alert  and  aggressive  force,  combining  varied 
and  expansive  experiences  under  concentrated  leadership,  for 
efficient  methods  and  broad  ideas.  I  am  sure  I  voice  the 
unanimous  feeling  of  the  committee  which,  at  the  direction 
<if  the  association,  outlined  the  scope  of  this  large  educational 
program,  when  I  pay  tribute  to  the  sincere  co-operation 
which  the  committee  received  in  its  work  from  the  members 
of  the  association,  and  if  the  earnestness  of  spirit  which  char- 
acterized   the    strong    men    in    the    organization    toward    our 

•  President  Brooklyn  Rapid  Transit  Co.,  before  the  American  Electric 
Railway  Association, 


undertaking  be  typical,  as  I  believe  it  is,  of  the  general  atti- 
tude, a  new  and  useful  era  is  before  us. 

In  Spirit  of  Honesty  and  Militancy 

What  we  have  done  is  merely  to  nail  our  flag  high  and 
indicate  that  we  intend  to  defend  it.  We  do  not  ask  you  to 
indorse  the  precise  language  in  which  our  principles  have 
been  phrased.  You  may  like  all  of  them  or  you  may  question 
some  of  them.  You  might  phrase  them  differently.  We  be- 
lieve them  to  be  generally  sound,  and  the  association  ha.^ 
approved  them.  But  the  important  thing  is  the  spirit  behind 
them.  And  you  will  all  agree  that  this  spirit  is  an  honest 
one  and  a  militant  one.  This  is  their  note  of  triumph  and 
courage.  This  is  their  significance  in  these  days  of  molly- 
coddling in  business,  politics  and  economics. 

Because  public  privilege  in  the  shape  of  franchises  has 
usually  been  incident  to  the  existence  and  growth  of  street 
railways,  evils  have  arisen  for  which  we  perhaps,  equally  with 
official  representatives  of  the  public,  are  responsible.  His- 
tory will  determine  the  relative  measure  of  that  responsi- 
bility. Whether  blackmail  or  theft,  involves  merely  the  de- 
finition of  the  crime.  I  have  no  apologies  to  present  for 
those  instances  of  corrupt  alliance  between  franchise-giver 
and  franchise-taker,  which  have  brought  discredit  both  upon 
business  and  upon  politics,  nor  for  those  dishonest  and  reck- 
less financial  manipulations  which  have  beclouded  some  rail- 
road operations  and  covered  some  reputations  with  scandal. 

Nor  would  I  urge  that  we  should  forget  and  forgive 
these  deplorable  incidents  as  the  products  of  a  lower  moral 
standard  and  not  likely  to  recur.  The  remembrance  of  them 
is  a  wholesome  deterrent.  But  it  must  be  borne  in  mind 
that  no  business,  large  or  small,  has  been  free  from  similar 
evils,  and  we  have  a  right  to  insist  that  public  service  cor- 
porations should  not  be  the  special  victims  of  public  pre- 
judice excited  by  such  misdoings. 

The  street  railway  corporation  is  under  specially  severe 
restrictions  in  the  department  of  its  business.  Its  obliga- 
tion is  to  serve  the  public  with  transportation,  but  it  cannot 
occupy  a  foot  of  public  street  without  express  official  con- 
sent. The  difficulties  of  procuring  such  consents  have,  in 
many  of  our  cities,  become  almost  insuperable — and  they 
exist  largely  because  of  prejudice  and  suspicion  generated 
easily  by  demagogues  who  still  thrive  on  some  possible 
wrongs  of  the  past.  This  same  antagonistic  spirit,  too  pre- 
valent against  all  manifestations  of  enterprise,  seeks  to  im- 
pose all  kinds  of  exacting  burdens  as  well  as  to  prevent  ex- 
pansion, with  the  result  of  withholding  from  the  people  those 
facilities  which  ought  to  be  theirs  even  without  the  asking. 

It  is  this  fact  of  dependence  upon  privilege,  with  the 
concurrent  atmosphere  of  suspicion  and  envy  of  possible  re- 
wards,  which   makes  all  public   service  activities  a   doubtful 
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business — cloiibtl'ul  in  piTiiiaiu-ncy  of  private  conlrol,  douljt- 
ful  in  opportunity  of  prorit,  doubtful  in  assurance  of  fair  play 
— and  we  may  well  feel  at  times  that  the  inexorable  logic  of 
conditions  (not  of  results)  iioints  inevitably  to  government 
control  and  government  operation. 

The  public  service  most  difficult  of  all  to  render  in  our 
large  cities  is  transportation,  and  because  the  railroads  are 
brought  into  such  constant  association  with  tlie  people  and 
are  expected  to  furnish  facilities  which  they  are  not  always 
allowed  to  furnish,  they  are  likely  to  be  among  the  first  vic- 
tims of  pul)lic  prejudice  or  political  demagogy. 

No  Security  for  Utilities 

The  situation  wliicli  confronts  the  street  railway  business 
is  thus  a  peculiar  one.  There  is  in  the  first  place  no  free 
field  of  effort.  There  is  no  assurance  against  competition. 
There  is  little  security  in  rates.  There  are  incessant  and 
increasing  demands  for  improvement  in  the  character  and 
frequency  of  service.  There  is  the  frequent  deadlock  which 
springs  from  the  irreconcilable  conflict  of  demand  and  in- 
ability to  comply.  There  is  the  daily  prejudice  of  ignorance 
and  of  unreasonable  dissatisfaction.  And  there  is,  from  the 
viewpoint  of  public  concern,  the  constantly  menacing  evil  of 
government  railroading,  with  its  certain  train  of  extravagance 
and  inefficiency.  The  situation  is  further  complicated  by  the 
existence  of  some  perpetual  franchises  which  have  proved 
profitable,  and  in  eagerness  to  attack  these  is  forgotten  the 
almost  invariable  sequence  that,  for  every  dollar  of  profit  to 
street  railway  owners,  the  people  of  a  community,  its  busi- 
ness and  its  real  estate,  its  growth  and  its  social  environment. 
have  received  many  fold  in  diverse  dividends. 

Confronted  by  these  conditions,  the  American  Electric 
Railway  Association  has  taken  the  manly  and  intelligent 
course.  It  seeks  first  to  remove  prejudice  and  then  to  deserve 
support.  Frankly  avowing  the  sense  of  public  obligation  in- 
herent in  the  transportation  business,  it  makes  the  recogni- 
tion of  that  obligation  the  fundamental  precept  of  its  plat- 
form The  keynote  of  its  code  is  responsibility,  frankness 
and  fair  play.  Mark  the  courageous  tone  of  its  fine  para- 
' graph : 

"The  first  obligation  of  the  public  utilities  engaged  in 
transportation  is  service  to  the  public.  The  first  essential  of 
service  is  safety.  Quality  of  service  must  primarily  depend 
upon  the  money  received  in  fares.  For  this  reason  it  is  neces- 
sary that  the  rate  of  fare  should  be  sufficient  to  permit  the 
companies  to  meet  the  reasonable  demands  of  patrons  and 
to  yield  a  fair  return  on  a  fair  capitalization." 

The  Platform  Epitomized 
Here  is  the  whole  platform  in  one  paragraph.  But  the 
association  has  properly  realized  that  in  its  own  councils  and 
in  the  contact  of  its  members  with  the  public  an  expression 
of  opinion  and  attitude  is  called  for  upon  many  questions 
which  involve  the  life  of  street  railway  corporations  and  the 
correct  settlement  of  which  determines  the  scope  of  their 
usefulness  The  association's  code  meets  these  with  equal 
straightforwardness.  It  holds  that  regulated  private  owner- 
ship and  operation  of  electric  railways  are  more  conducive 
to  good  service  and  the  public  welfare  than  government 
(iwncrship  and  operation,  because  the  latter  are  incompatible 
with  administrative  initiative,  economy  and  efficiency  and 
with  the  i)roper  development  of  cities  through  the  extension 
of  transportation  lines;  that  in  the  interest  of  the  public  and 
good  local  service  transportation  should  be  a  monopoly  and 
should  be  subject  to  regulation  and  protection  by  state,  rather 
than  by  local  authorities;  that  short-term  franchises  are  de- 
trimental to  civic  welfare  and  growth  because  they  ultimately 
cluck  the  extension  of  facilities  and  discourage  good  service; 
that  in  order  to  render  good  service,  fair  return  must  be  al- 
lowed on  a  fair  capitalization,  and  the  issuance  and  sale  of 
securities   representing  such   capitalization   should   be   legally 


authorized  on  such  terms  as  will  produce  the  rctiuisite  funds; 
that  securities  lawfully  issued  should  be  regarded  as  valid 
obligations;  that  the  relation  of  adequate  wages  to  eflicient 
operation  should  always  be  recognized,  but  electric  railways, 
being  public  servants  regulated  by  public  authorities,  should 
l)c  protected  against  excessive  demands  of  labor  and  strikes; 
tliat  the  principle  of  holding  companies  is  economically  sound 
for  the  reason  that  the  securities  of  local  companies  have 
protection  against  the  varying  business  conditions  of  a  single 
locality  or  company,  and  because  money  for  construction  and 
improvements  can  thus  be  more  readily  obtained;  that  in  the 
appraisal  of  an  electric  railway  for  the  purpose  of  determining 
reasonable  rates  all  methods  of  valuation  should  have  due 
consideration;  and,  finally,  that  full  and  frank  publicity 
should  be  the  policy  of  all  transportation  companies,  to  the 
end  that  proper  information  may  be  available  to  the  investor 
and  the  public.  , 

Mutual  Responsibility 

There  is  thus  presented  in  this  code  of  principles  a  two- 
sided  obligation — the  obligation  of  the  carrier  to  the  public, 
und  the  oljligation  of  the  public  towards  the  carrier.  The 
mutual  responsibility  is  so  self-evident  that  argument  would 
seem  to  be  unnecessary,  but-  the  real  evils  from  which  our 
corporations  in  common  with  others  are  suffering  to-day  arise 
from  the  failure  to  appreciate  this  mutual  responsiliility. 
The  obligation  of  the  railways  to  the  public  is  forced  home 
upon  them  in  many  ways,  but  the  obligation  of  the  public 
towards  the  railways  is  not  only  not  recognized  but  is  often 
contemptously  repudiated.  I  speak  now  out  of  obligation  in 
the  sense  of  debt,  for  I  appreciate  that  people  dislike  to  b"" 
regarded  as  debtors  and  particularK-  to  corporations  of  their 
own  creation,  and  I  make  no  mention  of  those  great  parti- 
cipations in  town  and  country  upbuilding  which  have  followed 
the  courageous  lead  of  transportation — achievements  often 
due  exclusively  to  the  nerve  and  determination  of  railroad 
pioneers  who  are,  in  this  sense,  indeed  public  benefactors. 
Dut  1  speak  of  obligation  which  involves  only  justice  and 
fair  play.  1  call  attention,  particularly  in  tnunicipal  trans- 
portation, to  that  close  relationship  to  which  I  have  before 
referred,  as  being  so  essential  between  city  and  corporation — 
first,  that  the  city  may  get  the  transportation  which  it  wants, 
and,  second,  that  the  corporation  may  give  it.  People  forget 
or  overlook  the  interdependence  of  this  relationship.  So 
long  as  our  municipal  policy  is  to  employ  private  agencies 
to  furnish  and  conduct  its  transportation,  so  long  must  there 
be  two  parties  to  the  contract,  so  long  two  contributors  to 
the  results.  If  you  expect  your  street  railways  to  furnish 
facilities  of  transportation,  you  must  give  them  the  power;  if 
you  give  them  the  power,  you  must  see  that  they  properly  ex- 
ercise it.  and  if  they  do  properly  exercise  it  and  succeed  by 
their  effort,  do  not  penalize  them  or  attempt  to  strip  them  of 
their  reward. 

Our  association  aims,  as  1  understand  it,  to  impress  upon 
its  own  members  a  full  sense  of  our  own  obligation  towards 
those  whom  we  serve,  and  also  to  drive  home  to  the  people  a 
few  plain  economic  truths  which  must  be  self-evident  to 
sensible  men  but  which  unfortunately  are  not  always  the 
l)asis  of  popular  action,  although  they  involve  merely  a  re- 
cognition of  reciprocal  honesty.  Transportation  is  a  com- 
modity. It  resembles  other  commodities  in  that  it  is  bought 
and  sold.  The  city  is  the  buyer,  l)artering  its  privileges  for 
the  benefit  of  its  people  The  railroad  company  is  the  seller, 
furnishing  the  facilities  of  transportation  in  such  streets  and 
places  as  the  buyer  determines  and  under  such  restrictions 
and  conditions  as  the  buyer  dictates.  Self-interest  on  each 
side,  to  the  extent  reconcilable,  inspires  and  formulates  the 
l)argain.  Once  made,  it  is  supposed  to  be  carried  out.  The 
results  may  be  disappointing  to  one  side  or  to  the  other  or  to 
both,  but  there  must  be  absolutely  good  faith  between  buyer 
und  seller.     Long  is  the  list  of  enterprises  in  street  railways 
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wliere  investors  have  lost,  but  the  railroads  have  continued 
their  operations;  they  have  kept  the  faith,  while  the  city,  the 
other  party  to  the  contract,  and  its  people,  have  received  all 
the  benefits.  The  experience  of  the  comparatively  few  suc- 
cessful enterprises  has  not  always  shown  that  they  have  been 
allowed  their  full  reward,  however.  Their  success,  even 
when  accompanied  by  vastly  greater  compensations  to  city 
and  people,  has  too  often  meant  the  exaction  of  new  con- 
cessions, the  imposition  of  new  liurdens  or  the  creation  of 
competing'  lines. 

Contracts  Should  be  Sacred 

We  stand  on  unassailable  ground  when  we  insist  upon 
the  sacredness  of  contract  and  upon  honest  and  fair  dealing. 
In  order  to  demand  it  of  others,  we  require  that  we  should 
respect  it  ourselves.  We  therefore  favor  "full  and  frank 
publicity."  We  propose  to  take  the  people  into  our  confi- 
dence and  give  them  the  facts  and  figures  of  our  business,  not 
alone  the  official  periodic  reports  which  they  have  generally 
had  under  the  direction  of  law,  hut  the  live  information  which 
helps  the  public  promptly  to  form  accurate  judgments.  We 
admit  the  desirability  of  regulation,  but  we  believe  that  regu- 
lation, loo,  should  have  a  moral  code — that  it  should  be 
honest,  fair  and  intelligent,  not  an  official  instrumentality  for 
oppression,  punishment,  unreasonable  exaction  or  political 
baiting.  We  insist  upon  the  square  deal,  whether  it  relate  to 
capitalization,  to  rate  making,  to  franchise  burdens  or  to 
taxation.     We  recognize  the  increasing  demands  for  both  the 


have  brought  about  a  situation  which  cries  aloud  for  relief, 
in  the  interest  of  humanity,  of  business  and  of  future  civic 
progress.  To  the  real  and  important  sufferers  from  this  situa- 
tion every  fact  bearing  upon  the  explanation  and  the  remedy 
should  be  pressed  home,  if  we  are  to  be  the  instrumentalities 
of  their  relief. 


Equipment  for  Montreal  Tunnel 

"The  cut  below  shows  one  of  the  Motor  Generator  Sets 
which  the  Canadian  General  Electric  Company  is  supplying 
in  connection  with  the  equipment  for  the  electrification  of 
the  Montreal  Tunnel  of  the  Canadian  Xorthern  Railway. 

Two  750  kw.  1,200  v.  generators  are  driven  by  a  2,100 
h.p.,  .,S  ]).f.  synchronous  motor  operatin.g  on  11,000  v.,  60  cycle 
energy.  The  generators  are  connected  in  series  to  give  3,400 
V.  direct  current  for  the  operation  of  the  locomotives  and 
motor  cars  in  the  electrified  zone.  The  generators  are  com- 
pound wound  and  have  commutating  poles  and  pole  face 
windings,  and  the  set  has  a  normal  full  load  rating  of  1,500 
kw.  and  the  exceptionally  high  overload  rating  of  300  per 
cent.  load,  or  4,500  kw.,  for  five  minutes. 

The  pole  pieces,  both  main  and  commutating,  are  of 
laminated  steel  bolted  to  a  cast  steel  magnet  frame.  .-Ml  the 
field  windings  are  wound  on  insulated  spools,  copper  strip 
being  used  in  the  series  and  commutating  field  construction. 
The   pole   face   winding,   series   and   commutating   field   wind- 


Motor-Generator  Set 
for  Montreal  Tunnel 
Two  750  kw.,  1200  volt 
generators  driven  by  a 
2100  h.p.,  11,000  volt, 
60  cycle  synchronous 
motor. 


quality  and  quantity  of  electric  transportation,  but  we  urge 
with  insistence  that  should  not  be  necessary  the  dual  interest 
of  expending  facilities,  and  that  no  extensions  and  improve- 
ments can  be  permanently  forthcoming  without  a  sound  basis 
of  credit. 

Such  a  basis  for  expansion  implies  an  equitable  margin 
of  profit — compensatory  returns  for  both  labor  and  capital. 
I  am  often  iinpressed  with  the  fact  that  we  have  become 
the  victims  of  our  own  liberality  and  optimism.  Electric 
power  has  so  improved  and  cheapened  transportation  that 
we  have  deceived  both  ourselves  and  the  public  as  to  its 
possibilities  Too  careless  accounting  and  too  many  official 
impositions  have  been  extravagant  accompaniments  of  lower 
fares,  longer  hauls  and  generous  free  transfers.  The  nickel 
is  called  upon  to  do  too  much.  Having  learned  by  the  diffi- 
culty of  enlisting  new  capital  in  traction  ventures  of  the  nar- 
rowing margin  of  profit  and  of  the  lessening  ability  for 
expansion  and  even  for  the  maintenance  of  high  physical 
standards,  we  owe  it  to  the  public,  as  well  as  to  ourselves, 
that  the  truth  should  be  emphasized.  Our  patrons  are  equally 
interested  with  us  that  fares  should  be  adequate  and  that 
operating  and  fixed  charge  costs  should  be  proportionate. 
This  is  not  an  academic  proposition.  It  aflfects  vital  inter- 
ests. Our  invested  hopes  and  dollars  are  only  a  small  factor. 
Our  past  optimism  and  prodigality  may  now  seem  to  have 
been  ill-advised,  but  they  have  built  up  great  communities, 
scattered  urban  homes  over  long  distances,  choked  the  only 
avenues  of  distribution  permitted  to  us,  and  in  our  large  cities 


ings  are  all  connected  on  the  ground  side  of  these  machines, 
so  that  the  armatures  are  the  only  portion  of  the  direct  cur- 
rent generators  subjected  to  the  full  line  potential  of  3,400  v. 

The  shunt  fields  of  the  direct  current  generators  and  the 
synchronous  motor  field  are  arranged  for  125  volts  excita- 
tion. These  sets  are  equipped  with  a  voltage  limit  device  to 
de-energize  the  separately  excited  generator  fields  when  the 
circuit  breaker  is  opened. 

The  heavy  overload  capacity  of  these  machines  is  assured 
by  the  pole  face  winding.  This  winding  of  tubes  and  rods 
through  holes  near  the  pole  faces  is  so  connected  as  to 
directly  oppose  the  armature  reaction,  this  insuring  satis- 
factory operation  under  any  of  the  specified  loads  or  over- 
loads without  necessitating  a  machine  that  is  normally  under- 
rated. 

The  generator  armature  cores  are  built  up  of  thin  steel 
laminations  assembled  in  groups  with  large  radial  air  ducts 
for  ventilation,  and  are  mounted  on  a  cast  iron  spider.  Cast 
iron  flanges  are  used  to  hold  the  core  together  and  support 
the  end  windings.  The  armature  windings  are  made  up  of 
strip  copper,  varnished,  and  insulated  with  mica  and  asbes- 
tos. This  gives  an  insulation  that  is  unaffected  bj'  heat  at 
any  of  the  specified  loads  or  overloads. 

The  commutators  are  built  up  of  hard  drawn  copper 
segments  insulated  throughout  with  mica,  and  held  by  iron 
clamping  rings  mounted  on  a  cast-iron  shell.  The  armature 
spider  and  commutator  shell  are  ke3'ed  to  the  shaft  so  that 
no  movement  between  the  two  can  take  place 
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Letters  to  the  Editor— Further  Discussion  of  the 
Electrical  Contracting  Field  and  its  Needs 

Editor  Electrical  News, 
Toronto,  Ont. 

Judging  from  the  articles  and  letters  in  recent  issues 
of  the  Electrical  News,  and  current  talk  in  some  quarters 
re  electrical  contractors,  it  would  seem  that  the  business 
is  at  present  in  a  pretty  bad  way. 

It  would  seem  that  incompetent,  quack,  etc..  are  intended 
to  refer  to  quite  a  large  class  but,  if  all  that  is  said  and  hint- 
ed be  true  in  the  last  analysis,  should  not  the  word  "'dis- 
honest" be  applied,  because,  at  rock  bottom,  is  it  not  really 
a  form  of  dishonesty  not  to  live  up  to  the  spirit  of  the  code? 
Is  it  not  a  breach  of  faith,  both  to  the  underwriters  and  the 
public  at  large,  considering  that  a  fire  risk  is  also  a  life 
hazard? 

Now  has  the  case  been  correctly  diagnosed?  In  other 
words,  is  the  business  really  suffering  from  "the  use  of  a  bad 
thing."  i.e..  from  the  operations  of  incompetents? 

The  aforesai'd  communications,  etc.,  tend  to  give  that 
impression,  but  is  that  on  the  whole  correct? 

Might  not  the  business,  on  the  other  hand,  be  suffering 
from  "  the  abuse  of  a  good  thing,"  i.e.,  from  the  operation 
of  those  who,  specialists  in  one  field,  are,  although  well- 
intentioned,  invading  another  without  the  necessary  quali- 
fications? 

After  all,  is  not  the  whole  electrical  industry  a  special- 
ized one,  perhaps  more  so  than  any  other,  and  may  not  this, 
owing  to  its  rapid  growth,  account  for  the  dearth  in  it  of 
all-round,  capable  men? 

That  being  recognized,  it  is  easy  to  see  how  a  specialist 
in  one  line  tnay  be  ignorant  of  the  essentials  of  another  hnc. 
which  he  gets  into,  and,  with  this  in  view,  may  not  the  in- 
dustry be  suffering  on  the  one  hand  from  a  lack  of  capable, 
all-round  men,  and  on  the  other,  from  a  plethora  of  special- 
ists going  out  of  their  sphere,— with  the  best  of  intentions, 
however,  be  it  noted! 

For  instance: — 

(1)  Is  a  firm  specializing  in  machine  wnrk  and  installa- 
tion likely  to  be  all  that  it  should  in  the  lighting  installation 
field,  especially  if  it  employs  the  same  labor  for  both? 

(a)  Is  a  firm  specializing  in  fixtures  likely  to  do  the  work 
it  should,  if  it  undertakes  wiring,  repairing  and  installation 
work  and  sends  out  chiefly  a  "fixture  man"  to  do  it— capable 
though  he  may  be  in  "fixture  hanging"? 

(3)  What  happens  to  the  jobbing  firms  when  they  under- 
take machine  and   lighting  installations? 

(•!)  What  would  the  Underwriters  think  of  "rules  and 
regulations"  for  the  benefit  of  the  fire  hazard  lield  prepared 
by  a  well-trained  electrical  engineer,— most  successful,  no 
doubt,  in  power  problems,— and  where  would  the  fire  hazard 
expert  figure  in  most  cases  in  the  power  plant  field? 

(."i)  Considering  again  the  wiring  installation  contrac- 
tors—many a  "small"  man   handles  lo  advantage  and  profit 


a  class  of  business  (chiefly  for  speculative  builders  and  the 
average  house  owner),  at  prices  which  a  "big"  man  could 
not  touch.  It  does  not  necessarily  mean,  as  the  big  fellow 
seems  to  be  so  apt  to  think,  that  the  other  is  incompetent, 
cutting  prices,  killing  the  trade,  etc.,  but  it  means  that  he 
specializes  in  that  class  of  business — has  the  facilities  for 
handling  it,  including,  perhaps,  specially  trained  labor.  On 
the  other  hand,  has  not  many  a  successful  "small"  man  put 
himself  out  of  business  by  going  into  contracts  which  a  "big" 
man  can  handle  with  profit? 

To  make  a  long  story  short  is  the  crux  of  the  situation 
a  case  of  the  highly  complex  gears  of  the  whole  electrical 
machine  being  defective,  or  is  it  not  rather  a  case  of  bad 
meshing  of  good  gears?  Then,  a  good  adjusting  system  is 
the  desideratum  with  a  "master"  mechanic  at  the  head. 

And  is  there  not  the  nucleus  of  such  a  system  right  at 
hand,  having  at  the  head  the  man  who  unassumingly,  for 
the  underwriters,  in  a  few  short  j'ears,  brought  electrical 
conditions  out  of  the  chaos  of  1914  to  a  place  where  (before 
the  advent  of  hydro-electric  power  distribution)  the  central 
station  would  not  connect  up  a  load  unless  the  installation 
were  O.K.'d  by  the  C.  F.  U.  A.  Electrical  Department, — and 
that  without  the  aid  of  "special  legislation."  The  licensing 
proposal  emanating  from  that  source  shows  that  the  situation 
is  understood  and  also  how  to  deal  with  it. 

Perhaps  it  might  not  be  out  of  place  for  me  to  express 
the  opinion  that  the  proposal  to  exact  a  bond  is  a  good  one, 
and  to  suggest  that  a  certain  amount  of  red  tape  might  help, 
but  care  should  be  taken  re  permits,  filing  of  plans,  specifi- 
cations, etc., — not  to  treat  the  all-round  man  as  a  "wrong 
one,"  in  an  endeavor  to  keep  the  specialist  from  side  track- 
ing. 

Yours   truly, 

(Signed)    Thos.   Jackson. 
Toronto,  Ont. 


Standard  for  Electrical  Wiremen 

Editor   Electrical  News: 

The  question  of  forming  a  standard  for  electrical  wire- 
men has  often  arisen,  probably  because  of  the  general  public 
knowledge  of  the  work  being  done  in  this  line  by  men  totally 
iueHicient  and  incapable,  not  from  any  wilfulness  on  their 
part,  but  rather,  on  account  of  their  small  idea  as  to  the  sig- 
nificance and  importance  arising  from  electrical  develop- 
ments and  complications,  and  1  might  make  free  to  say  that, 
as  has  already  been  necessitated  by  diflfercnt  governments, 
(he  proper  qualifications  needed  in  other  lines  of  mechanics, 
less  important  than  electricity,  it  seems  to  me  a  standard 
should  be  made,  which  will  protect  the  iniblic  against  any 
work  being  done  in  a  haphazard  way,  which  might  even 
escape  the  notice  of  a  Government  Inspector  and  have  sue!) 
a  standard  set  whereby  all  men  in  charge  of  electrical 
installations  will  be  required  to  hold  a  certificate  of  quali- 
fication; the  system  could  be  worked  out  to  mutual  satisfac- 
tion. Conditions  arise  daily  that  make  it  seem  a  necessity 
for  such  a  standard   in   order  to  safeguard  property  owners 


February    15,    3U15 


THE     ELECTRICAL     NEWS 


35 


in  general  and  if  so,  it  is  certain  that  insurance  risks  would 
be  more  readily  placed  and  entail  less  expense. 

Cases  are  daily  brought  to  light  wlxere  inspectors  have 
had  to  make  several  inspections,  where,  if  men  of  qualified 
experience  had  installed  the  work  and  installed  it  conscien- 
tiously, one  inspection  would  have  been  sufficient.  Self- 
preservation  is  the  first  law  of  nature  and  in  this  respect, 
it  would  not  be  a  selfish  law,  for  the  result  of  standard  in- 
stallations would  be  beneficial  to  all. 

In  conclusion,  as  a  suggestion,  let  there  be  an  authority 
on  wiring-  and  have  it  such  that  unless  a  man  can  fully  master 
the  requirements  of  such  an  authority  he  be  withheld  from  a 
certilicate  of  qualification,  which  could  be  given  from  an 
examination  presided  over  by  capable  men.  It  would  soon 
work  out  to  be  less  trouble  and  expense  to  both  the  con- 
tractor and  householder  and,  in  any  case,  time  is  money  and 
money  is  what  we  work  for,  and  no  one  wants  poor  work, 
especially  along  the  line  of  electricity. 
Yours  very  truly, 

(Signed)    V.    K.   Stalford. 

Chief   Electrical  Inspector. 
Hamilton,  Out. 


Examination  and  License 

Editor  Electrical  News; 

In  your  issue  of  January  15th,  1915,  the  article  "Elec- 
trical Contractors  of  Quality"  written  by  George  J.  Beattie, 
should  be  of  the  greatest  interest  to  those  who  follow  elec- 
trical construction. 

It  is  a  fact  that  the  electrical  contractor  of  to-day  re- 
ceives less  consideration  than  almost  any  other  trade,  and  this 
is  due  to  the  fact  that  a  large  percentage  of  electrical  workers 
are  not  as  competent  workmen  as  they  should  be. 

It  would  be  difficult  to  mention  a  trade  that  uses  a  great- 
er variety  of  materials  than  the  electrical  trade  uses  to-day, 
or  a  business  that  calls  for  more  real  brains  in  the  erection 
and  construction  of  a  properly  equipped  system  of  lighting 
or  power. 

Conditions  are  different,  and  systems  are  dii^erent  in  al- 
most every  piece  of  work  performed.  Therefore,  too  much 
care  cannot  be  taken  to  ensure  the  customer  a  neat,  safe 
and  .efficient  installation. 

How  to  improve  the  standard  of  the  electrical  worker  is 
a  problem.  H  he  had  to  pass  an  examination  and  secure  a 
license  before  being  allowed  to  enter  the  field  as  a  coritrac- 
tor,  it  would  surely  be  a  step  in  the  right  direction,  and  if 
he  proved  to  be  incompetent,  his  license  should  be  cancelled 
until  such  time  as  he  became  an  expert  workman. 

The  contractor  who  employs  a  number  of  men  knows 
that  the  most  skilled  men  obtainable  will  do  his  work  cheap- 
er than  his  understudys,  and  that  they  are  the  best  possible 
advertisement  for  his  business. 

If  the  average  bagman  could  get  work  with  a  reliable 
contracting  firm  his  earnings  would  be  greater,  as  he  must 
spend  considerable  time  estimating,  ordering  material  and 
collecting  payments,  etc..  but  the  fact  is,  he  is  usually  not 
an  expert  and  cannot  get  a  permanent  position,  therefore  he 
starts  as  a  contractor,  and  there  is  where  the  trouble  begins. 

The  Inspector's  work  and  worry  is  increased,  the  reli- 
able contractor  wastes  his  time  estimating,  and  the  customer 
who  pays  for  the  work  suffers  in  the  end.  as  the  cheap  job 
often  has  to  be  taken  out  and  new  work  installed  by  a  reli- 
able contractor. 

The  bagman's  responsibility  ceases  when  he  is  paid  for 
his  work. 

It  is  time  something  was  done  to  safeguard  the  public, 
to  protect  the   legitimate  contractor,  and  to  put  the   electri- 


cal  contracting   business   in   that   dignified   position   to  which 
it  rightfully  belongs. 

Yours  truly, 

(.Signed)  A.  D.  Smith, 

Electrical  Inspector. 
Fort   William,  Out. 


Suggestions  for  a  Washing  Machine  Display 

By  A.  J.  Edgell,  Display  Service  Bureau,  Society 
for  Electrical  Development 

Monday  has  been  "wash-day"  since  time  immemorial. 
Sunday's  rest  has  been  marred  for  the  housewives  by  the 
thoughts  of  "Blue  Monday"  with  its  heart-straining  back- 
breaking  tasks. 

The  electric  washing-machine  is  rapidly  freeing  many 
women  from  this  type  of  slavery,  and  Monday  has  become 
"sunny." 

To  convey  this  idea  to  the  passers-by  the  accompanying 
suggestion  is  intended:  Two  heads,  one  representing 
"Gloom,"  the  other  "Joy"  can  be  obtained  from  a  card- 
writer.  These  are  mounted  on  circles  and  fastened  to  the 
liackground  of  the  show-window.  (If  the  background  is  of 
the  open  kind,  the  circles  may  be  hung  on  wires).  Between 
the  circles  is  a  panel  inscribed  "What  does  wash  day  bring 
to  you?"     A  narrow  tape  or  ribbon  runs  from  the  "Gloom" 


A  suggestive  washing  machine  display. 

circle  to  a  wash-tub  with  rubbing  board.  From  the  "Joy" 
circle  tape  runs  to  an  electric  washing  machine.  The  tub  is 
marked:  "Backache  Method."  The  electrical  washer  is 
marked  "So  Easy.  Electricity  does  the  work."  The  electric 
washing  machine  might  be  filled  with  water,  soap  stirred  in, 
and  the  machine  operated.  The  constant  motion  of  the  white, 
glistening  foam  brings  visions  of  snowy  white  clothes  to  the 
passing  housekeeper.  Other  electric  washing  machines  and 
electric  flat  irons  might  be  shown  in  a  window  of  this  kind. 
On  one  of  the  machines,  a  mirror  should  be  arranged  at  the 
back,  in  such  a  manner,  that  it  will  reflect  the  simplicity  of 
the  interior.  This  can  be  done  by  tipping  the  mirror  at  an 
angle.  A  view  of  the  interior  serves  to  eradicate  from  peo- 
ple's minds,  the  idea  that  the  mechanism  is  complex. 


Railway  Franchise  in  Three  Rivers 

By  a  substantial  majority  the  citizens  of  Three  Rivers, 
P.Q.,  have  agreed  to  grant  a  20-year  franchise  to  the  Three 
Rivers  Traction  Company,  which  will  at  once  commence 
the  construction  of  an  electric  line  to  serve  the  city  and  the 
outlying  districts.  The  company  is  a  subsidiary  of  the  Shaw- 
inigan  Water  and  Power  Company,  Mr.  Thomas  McDougall, 
chairman  of  the  Shawinigan  board,  being  president  of  the 
company,  Mr.  Julian  C.  Smith,  vice-president,  and  Mr.  W.  S. 
Hart,  treasurer  of  Shawinigan,  secretary-treasurer.  The 
authorized  capital  is  $600,000. 
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Wiring  a  Seven-room  Frame  Building 

Detailed  Description  of  the  Procedure— A  Complete   Installation  Without 
Disfiguring  the  Walls— $3  an  Outlet  Allows  Good  Profit 


It  is  the  object  of  the  writer  to  describe  in  detail  the 
procedure  followed  and  the  methods  used  in  the  recent  wir- 
ing of  a  seven-room  frame  residence  that  was  erected  about 
twelve  years  ago.  The  floor  plans  of  the  building  are  shown 
in  the  accompanying  illustrations.  While  there  is  nothing 
particularly  novel  in  the  installation,  it  is  typical  of  many 
that  are  now  being  made  throughout  this  country  and  of  a 
great  many  more  that  must  be  made  before  the  lield  that  is 
now  available  to  the  central  stations  is  saturated. 

The  desideratum  in  this  instance,  as  is  frequently  the 
case  with  frame  buildings  of  the  type  illustrated,  was  to  get  a 
fairly  gaod  electric-lighting  system  in  the  house.  It  was 
piped  for  gas  when  built,  but  the  owner  had  difficulty  in  rent- 
ing it  without  electric  lighting.  He  put  in  the  simplest  pos- 
sible electric  outfit  and  omitted  all  frills. 

It  was  decided  to  install  flush  wall  switches  only  in  the 
principal  rooms.  The  living-room,  library  and  dining-room 
were  to  be  provided  with  pull-socket  fixtures.  The  two  hall 
lamp  outlets,  one  upstairs  and  one  downstairs,  w-crc  to  be 
controlled  by  two  flush  three-way  switches,  one  in  the  first- 
storey  hall  and  the  other  in  the  second  storey  at  the  head  of 
the  stairs.  For  the  cellar  one  porcelain  key  socket  was  to 
be  provided,  controlled  by  a  surface  wall  switch  in  the  cellar 
stair  entry.  A  porch  lamp,  baseboard  outlets  and  the  like 
were  omitted  to  minimize  cost;  but  provision  was  made  for 
ultimately  placing  them  with  little  difliculty  provided  thai 
conditions  necessitated  their  installation. 

Figs.  1,  2,  and  3  show  respectively  floor  plans  of  the 
basement  and  first  and  second  floors.  Fig.  4  is  an  isometric 
view  and  delineates  the  arrangement  of  the  entire  installation. 
This  illustration  is  not  quite  correct  in  certain  minor  parti- 
culars, which  will  be  indicated  later,  because  it  could  not  be 
made  strictly  accurate  without  confusing  complications  in 
drawing. 

In  an  installation  of  this  kind  before  any  actual  work  is 
done  the  first  step  should  be  to  make  a  survey  of  the  premises. 
The  "lay"  of  the  floor  beams  and  partitions  should  be  noted 
and  the  wireman  should,  if  possible,  plan  the  run  for  every 
wire   before   he   makes   any   openings   in   exposed   places   and 


By  Terrell  Croft 

cated.  It  may  be  necessary  to  bore  some  holes  in  the  attic 
or  cellar  and  to  remove  a  few  boards  in  closets  or  in  other 
unexposed  locations  and  to  probe  with  a  fish  wire  to  deter- 
mine the  most  suitable  routes  for  the  wiring.  In  any  case 
no  holes  for  switch  boxes  or  electrolier  outlets  should  be 
made  in  walls  or  ceilings  until  the  wireman  is  reasonably  sure 
that  he  can  get  his  conductors  to  them.  Some  skilful  old- 
building  wiremen  never  make  a  hole  for  a  switch  outlet  in  a 
wall  until  the  raceway  for  the  conductor  is  complete  to  the 


Plan  of  basement. 


Iieforc  he  locates  his  entrance.  The  cellar  and  the  attic 
should  be  visited  and  all  of  the  closets  inspected.  By  thus 
carefully  analyzing  a  building  it  is  frequently  possible  to 
economize  in  laljor  and  material.  -Sometitnes  a  raceway,  built 
for  pipes  or  due  to  some  Ijuildcr's  freak,  can  be  located  ex- 
tending from  basement  to  attic  and  which  will  accommodate 
the  risers.     Horizontal  paths  may  frequently  l)c  similarly  lo- 
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Fig.  2— First  floor  plan. 

switch  and  a  fish  chain  has  been  dropped  down  and  sounded 
within  the  partition  for  verification. 

In  the  particular  installation  being  described  the  first 
step  was  to  survey  the  residence  carefully.  It  was  discovered 
by  probing  with  the  fish  chain  (a  heavy  linen  cord  having  a 
couple  of  feet  of  small  chain  tied  to  one  end)  that  a  vertical 
raceway,  indicated  at  A  in  Figs.  1,  2,  and  3,  sufficiently  large 
to  accommodate  several  conductors,  extended  from  the  base- 
ment ceiling  to  the  roof.  This  was  obviously  the  logical 
location  for  the  risers.  It  was  found  that  there  were  no  ob- 
structions in  the  attic,  that  it  had  no  floor  and  that  from  it 
the  entire  ceiling  of  the  second  storey  could  be  reached,  ren- 
dering the  installation  of  the  principal  part  of  the  work  on 
that  floor  easy.  The  floor  boards  of  the  second  floor  ran 
lengthwise  of  the  building,  and  enough  of  them  were  taken 
up  to  indicate  that  a  branch  circuit  could  be  readily  carried 
within  the  first  floor  ceiling  the  length  of  the  house,  as  out- 
lined in  Fig.  2,  to  serve  the  wiring  for  the  first  storey.  The 
selection  of  the  routes  for  the  conductors  for  the  two  hall 
outlets,  one  on  the  first  and  one  on  the  second  storey,  and 
for  the  three-way  switches  controlling  them  gave  some  trou- 
ble. Finally,  however,  after  cutting  a  couple  of  exploring 
pockets,  one  in  a  closet  (B.  Fig.  ,f)  and  the  other  in  the  incon- 
spicuous corner  C,  the  wire  route  shown  was  determined. 

The  general  lay-out  of  the  wire  routes  having  been  de- 
cided upon,  the  next  move  was  to  locate  the  point  of  en- 
trance of  the  conductors  into  the  building  and  the  liest  loca- 
tion for  the  meter  and  the  entrance  switch.  .\s  shown  in 
Figs.  2  and  4.  the  entrance  was  made  near  the  rear  of  the 
house  into  the  back  hall.  The  local  central  station  company 
specifies  that  the  interior  wiring  between  the  point  of  en- 
trance an<l  the  meter  shall  be  as  short  as  possible  and  also 
tliat  the  meter  lie  placed  wliere  it  will  lie  clean  and  dry  and 
where  it  can  be  easily  inspected  and  read.  The  rear  hall  hica- 
tion  satisfied  all  of  these  requirements.  The  actual  arrange- 
ment of  the  equipment  about  the  point  of  entrance  is  detailed 
in  l-'ig.  J.  This  portion  of  the  job  was  very  quickly  placed 
because  the  interior  of  the  rear  hall  had  never  been   linislied. 
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The  outside  wall  at  tins  point  consisted  merely  of  clapboard- 
ing  nailed  to  2-in.  by  4-in.  studs.  The  loom-incased  entrance 
wires  were  brought  into  the  hall  and  to  the  entrance  switch 
each  through  a  %-m.  hole  bored  through  the  clapboarding. 
A  vertical  cleat  was  nailed  to  the  face  of  each  of  two  ad- 
jacent studs  (see  Fig.  5),  and  to  these  cleats  were  spiked  two 
boards.  One  was  for  mounting  the  meter  and  branch  blocks 
and  the  other  was  for  the  entrance  switch.  The  entrance 
switch  is  of  the  porcelain  base,  knife-blade  type  and  is  pro- 
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Fig.  .3— Second  floor  plan. 

vided  with  receptacles  for  Edison  plug  cut-outs.  The  retail 
price  of  one  of  30-amp.  rating,  the  size  used,  is  50  cents. 
From  the  inner  side  of  the  entrance  switch  the  conductors 
pass  to  the  meter  and  from  the  meter  to  the  branch  blocks, 
which  in  this  installation  constitute  the  distributing  centre. 
Where  there  was  any  possibility  of  the  conductors  coming 
closer  together  than  the  minimum  distances  specified  by  the 
Code  they  were  incased  in  loom.  It  is  cheaper  in  a  con- 
fined situation  of  the  sort  illustrated  in  Fig.  5  to  cover  the 
conductors  entirely  with  flexible  tubing  or  loom  than  it  is  to 
use  loom  on  part  of  the  wiring  and  support  the  rest  on  porce- 
lain. 

Another  feature  that  must  be  considered  before  much 
work  is  done  is  the  assigning  of  the  different  outlets  to 
branch  circuits — that  is,  how  many  l)ranch  circuits  should  be 
used  and  what  portion  of  the  building  each  branch  circuit 
should  serve.  The  Code  specifies  that  there  should  not  be 
more  than  sixteen  sockets,  or,  instead,  660  watts  of  incan- 
descent lamps  served  by  any  one  cut-out.  In  the  installation 
under  discussion  there  are  exactly  sixteen  sockets,  or,  assum- 
ing that  a  40-watt  lamp  would  be  used  in  each  socket,  the 
total  load  would  be  16  x  40  =  G40  watts.  Evidently  it  would 
be  possible  to  connect  all  of.  the  sockets  in   the   building  to 


FiB.  4- Isometric  plan  of  wiring. 

one  branch  circuit  and  yet  have  the  installation  meet  Code 
requirements.  However,  if  this  were  done  there  would  be  no 
means  available  for  outlets  that  might  be  added  in  the  future, 
and  the  installing  of  an  additional  branch  circuit  after  the  job 
had  been  completed  and  the  floor  openings  closed  would  be 
very  expensive.  Hence  it  was  decided  to  provide  two  branch 
circuits.  One  circuit  was  arranged  to  feed  the  second  storey 
and  part  of  the  first,  and  the  other  most  of  the  first  storey. 


The  cellar  lamp  outlet  was  connected  to  the  branch  serving 
the  second  storey  because  in  the  second  storey  there  are 
seven  sockets  while  in  the  first  storey  there  are,  including 
the  second-storey  hall  outlet,  which  must  be  fed  froin  the 
first-storey  branch,  nine.  Furthermore,  a  large  proportion  of 
lamps  on  the  first  floor  are  likely  to  burn  at  one  time,  whereas 
this  is  not  so  apt  to  be  true  of  the  lamps  on  the  second  floor. 
The  outlet  in  the  kitchen  was  also  connected  to  the  second- 
storey  branch  circuit  to  diminish  the  load  on  the  first-storey 
branch. 

Ordinary  two-wire  porcelain  Edison-plug  cut-outs  costing 
25  cents  each  were  used  for  the  branch  blocks,  as  indicated 
in  Fig.  5.  Edison  plug  fuses  of  10-amp.  rating  were  used  for 
the  protection  of  each  wire.  Both  branch  circuits  were  of 
No.  14  rul)ber-covered  wire,  and  No.  10  wire  was  used  from 
the  outside  of  the  building  to  the  entrance  switch. 

Frequently  it  is  desirable  to  locate  the  distribution  centro 
at  a  point  near  the  centre  of  the  building  that  is  served.  In 
the  case  being  considered  this  would  have  cost  more  and  the 
desirable  feature  of  having  the  distribution  centre  near,  the 
entrance  switch  would  have  been  lost. 

In  installing  the  wiring  for  the  first  floor  outlets  the  first 
operation  was  to  remove  three  floor  boards  the  entire  length 
of  the  building  as  indicated  in  Fig.  2.  The  course  of  this 
long  "pocket'  was  so  selected  that  it  passed  directly  over  the 
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Fig.  5— Service  entrance. 

living  room  electrolier  outlet,  rendering  the  cutting  of  a 
separate  pocket  for  this  outlet  unnecessary.  The  pocket  pass- 
ed through  the  doorway  at  D  but  under  the  partition  at  E. 
Pockets  were  cut  over  the  library  and  dining-room  outlets, 
and  the  tap  conductors  for  them  were  readily  fished  between 
the  joists  to  the  branch  conductors  in  the  long  pocket.  These 
branch  conductors  extending  the  length  of  the  building  with- 
in the  second-storey  floor  were  threaded  through  tubes  rest- 
ing in  holes  in  the  joists.  The  tap  conductors  to  the  outlets 
were  supported  on  porcelain  knobs  held  to  the  faces  of  the 
joists  with  nails  driven  through  leather  washers  and  then 
into  the  knobs.  For  carrying  the  wires  to  the  two  single- 
pole  flush  switches  for  the  library  and  dining-room  outlets 
respectively  it  was  necessary  to  cut  a  pocket  over  the  parti- 
tion between  the  dining-room  and  the  librarj^.  The  conduc- 
tors were  carried  down  within  the  partition  in  circular  loom. 
The  outlet  for  the  living-room  electrolier  was  wired  from 
the  long  pocket  and  its  single-pole  flush  switch  was  wired 
by  cutting  a  pocket  over  the  partition  between  the  hall  and 
the  living-room.  The  method  of  getting  the  conductors  to 
the  hall  outlets  and  to  the  three-way  switches  controlling 
them  will  be  described  later. 

All  of  the  wiring  for  the  second-floor  outlets,  with  the 
exception  of  that  for  the  hall  lamp,  was  placed  with  little 
difficulty.     One   of  the   branch   circuits  from   the  distribution 
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centre  was  continued  as  a  riser  from  the  point  A  (Fig.  2)  in 
the  first  story  ceiling  to  point  A  (Fig.  3)  in  the  attic  over  the 
second  storey.  Then  the  branch  was  extended  horizontally 
almost  the  length  of  the  building — far  enough  to  tap  the  out- 
let for  the  front  chamber.  In  the  attic  the  conductors  were 
supported  on  tlie  upper  edges  of  the  joists  on  split  porcelain 
knobs  held  in  position  with  nails.  The  attic  could  be  entered 
by  a  trap  door  in  the  bathroom  ceiling,  and  there  was  ample 
space  in  it  for  the  wireman  to  move  about  and  do  his  work. 

Although  the  method  of  wiring  for  the  hall  outlets  and 
of  connecting  the  two  three-way  switches  controlling  them 
is  shown  in  the  floor  plans  and  in  the  isometric  view,  it  is 
better  illustrated  in  the  detail  of  Fig.  6.  It  will  be  noted 
from  a  study  of  the  floor  plans  that  it  was  not  feasible  to 
route  the  conductors  required  for  these  lamps  and  switches 
along  as  short  a  path  as  would  have  been  possible  with  a 
job  in  a  building  under  erection.  An  inspection  of  the  con- 
struction of  the  residence  disclosed  that  the  most  economi- 
cal wiring  would  be  as  suggested  in  Fig.  6.  The  conductors 
for  the  first-storey  three-way  were  carried  down  from  the 
ceiling  within  the  partition  incased  in  circular  loom.  Then 
all  of  the  conductors  were  carried,  incased  in  loom,  within 
another  partition  between  the  second-storey  floor  and  its 
ceiling  (Figs.  2,  ?,,  and  6),  and  then  the  three  conductors  for 


Fig.  6  —Economical  arrangement  of  conductors. 

the  second-storey  three-waj'  switch  were  carried  back  down 
still  another  partition.  The  reason  for  adopting  this  routing 
is  not  altogether  obvious  from  Fig.  2  because  parts  of  it  are 
not  drawn  quite  to  scale.  Actually  the  down  stairs  hall  out- 
let is  so  close  to  the  pocket  C  that  it  was  readily  wired  from 
C.  Also  the  bottom  of  the  partition  in  which  the  four  risers 
to  the  attic  are  installed  was  available  from  C.  Hence  it  was 
easier  and  cheaper  to  carry  all  of  the  hall  lamp  wiring  up 
inside  the  partition  at  C,  and  then  to  bring  the  switch  wires 
I>ack  again  in  partition  F,  than  it  was  to  carry  the  conductors 
over  to  F  within  the  first-storey  ceiling,  wliich  would  necessi- 
tate cutting  another  pocket  in  tlie  second-storey  floor  under 
F  and  the  removal  of  more  floor  boards.  Tlu-  conductors  fur 
the  hall  wiring  were  incased  in  circular  Incmi  within  tlie  par- 
titions. In  ceiling  spaces  they  were  carried  by  knobs  and 
tubes,  and  in  the  attic  they  were  supported  on  porcelain  split 
knobs  nailed  to  the  joists. 

I'or  illuminating  the  cclhir  unly  nnc  porcelain  socket  was 
installed  in  the  beginning.  It  was  placed  midway  between 
the  furnace  and  the  coal  bin.  The  tap  circuit  for  the  cellar 
outlet  was  connected  to  its  branch  at  the  point  A  (Fig.  2)  in 
the  little  attic  over  the  kitchen,  and  the  riser  was  droppcil 
down  within  tlie  partition  A  to  the  cellar,  where  the  tap  was 


carried  to  the  socket  and  to  the  surface  wall  switch  in  ihc 
cellar  stairway,  as  indicated  in  the  basement  wiring  plan 
(Fig.  1).  As  previously  suggested,  the  cellar  lamp  was  con- 
nected to  the  upstairs  branch  circuit.  Tlie  connection  was 
effected  at  the  point  A  (Fig.  2)  because  there  was  a  straight 
runway,  left  by  the  house  builder,  direct  to  the  cellar  from 
tliis  point.  This  route  could  be  followed  without  any  boring 
or  cutting,  hence  the  loom-incased  risers  were  drawn  into  it. 
In  the  cellar  the  wires  were  run  at  right  angles  to  the  joists 
and  threaded  through  holes  that  were  bushed  with  porcelain 
tubes.  Where  running  parallel  to  the  joists  the  wires  were 
supported  by  split  knobs  nailed  to  the  joist  faces.  Wliere 
the  conductors  were  carried  up  within  the  partition  to  the 
surface  wall  switch  they  were  incased  in  loom. 

The  isometric  view  of  Fig.  4  is  included  to  give  a  general 
idea  of  how  the  wiring  for  the  entire  installation  was  routeil 
and  of  how  it  was  connected.  However,  the  basement  branch 
circuit  actually  connects  to  the  second-storey  branch  circuit 
near  the  point  where  the  kitchen  outlet  taps  off.  instead  of  at 
the  branch  block  as  shown  by  the  drawing.  The  routing  for 
the  wiring  for  the  hall  lamps  and  their  switches  is  actually 
arranged  as  shown  in  the  floor  plans  and  in  Fig.  6.  instead  of 
as  indicated  in  the  isometric  view,  although  the  circuit  of  tlie 
isometric  view  is  correct. 

The  installation  was  made  by  a  local  electrical  contractor. 
His  price  for  roughing  in — that  is,  for  the  job  complete  with 
switches  but  without  fixtures — was  $48.  This  is  at  the  rate 
of  $3  an  outlet,  counting  each'  switch  and  lighting  fixture 
position  as  an  outlet.  The  w'ork  required  the  time  of  a  wire- 
man  and  one  helper  for  two  days  and  netted  a  comfortable 
profit  for  the  contractor. 


Personals 

Mr  Wills  Maclachlan  has  resigned  his  position  with  the 
Electric  Power  Company  and  is  now  inspector  for  the  Elec- 
trical Employers'  Association  of  Ontario,  with  headquarters 
at  10  Adelaide  Street  East,  Toronto. 

Mr.  W.  W.  Chisholm  has  been  appointed  electrical  engi- 
neer of  the  Windsor,  Essex  and  Lake  Shore  Rapid  Railway. 
succeeding  the  late  Mr.  A.  W.  Westman.  Mr.  Chisholm  has 
been,  since  November,  1907,  chief  engineer  of  the  power 
plant  of  the  Windsor,  Essex  and  Lake  Shore  Rapid  Railway. 

Mr.  W.  J.  Doherty,  Northern  Electric  Company.  Limited, 
Montreal,  has  been  appointed  to  the  office  of  Chiron,  13th 
Congress,  of  the  Jovian  Order.  Messrs.  S.  W.  Smith  and 
Charles  Ellis  have  been  appointed  Tribunes  of  the  Montreal 
Chapter  of  the  Order. 

Mr.  W.  G.  Merowit,  pow-er  apparatus  sales.  Northern 
Electric  Company,  Limited,  presented  a  paper  on  the  function 
and  sales  talking  points  of  circuit  breakers  and  oil  switches, 
before  the  Montreal  Jovian  League.  He  brought  out  the 
points  that  affect  the  sale  of  this  material  and  what  the  pur- 
chaser should  look  for  in  good  designs. 


The  Alberta  Government  is  now  rebuilding  its  telephone 
line  in  the  town  of  Wetaskewin,  and  owing  to  new  regula- 
tions which  went  into  effect  lately,  it  is  said  the  power  de- 
partment of  the  town  will  have  to  relniild  practically  all  its 
distrilnition  system.  This  will  involve  nn  expenditure  of 
some  $s,0()0.  For  this  sum  all  work  can  l)e  done  in  accord 
willi  ihe  most  approved  standards. 


Mr.  0.  K.  Macleod,  railways  engineer  of  tlie  Monlreai 
Council,  has  made  a  special  report  on  tlie  tramways  system. 
He  states  that  additional  and  improved  facilities  are  nee<led, 
both  for  the  satisfactory  handling  of  street  car  trallic  and 
general  street  traflic,  particularly  in  the  more  central  thor- 
oughfares of  the  city.  Mr.  Macleod  is  against  Ihe  operation 
of  motor  liuses.  and  suggests  Ihe  building  of  several  sub 
ways. 
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What  Is  New  In  Electrical  Apparatus 


Northern   Electric— Conlon  Washer 

The  cut  shown  herewith  illustrates  the  new  Northern 
Electric  Conlon  Washing  Macliine,  which  we  described  in 
some  detail  in  the  January  15th  issue  of  the  Electrical  News. 
page  4:!.  This  is  a  very  simple  machine,  yet  strongly 
designed.     It  is  operated  by  electric  motor  directly  connect- 


Motor  direct-connected  to  washer. 

ed  to  the  washing  mechanism,  thus  ensuring  tlie  highest  pos- 
sible efficiency.  Special  attention  is  drawn  to  the  small 
space  occupied  by  these  washing  machines,  rendering  them 
specially  suitable  for  apartment  liouses  and  smaller  sized 
residences. 


."Canadian  Beauty"  Irons 

The  new  detachable  and  reversible  back  stand,  as  sup- 
plied with  "Canadian  Beauty"  electric  irons,  is  here  illus- 
trated. It  shovv's  the  iron  sitting  flat  as  used  when  ironing, 
and  that  the  stand  allows  the  iron  to  work  freely.  Another 
position  shows  how  easily  the  operator  can  tilt  tlie  iron  back 


.An  iron  with  detachable  and  r 


when  changing  the  article  being  ironed,  or  when  called  away 
from  work  for  a  moment.  It  raises  the  iron  about  2  ins. 
from  the  board  or  pad.  The  other  position  shows  how  easily 
the  stand  can  be  reversed,  thus  enabling  the  operator  to 
change  the  iron  into  a  hot  plate  for  heating  a  small  kettle 
of  water,  brewing  tea,  heating  baby's  milk,  etc.  It  is  easilj- 
put  on  and  removed.  The  "Canadian  Beauty"  is  manufac- 
tured by  the  Renfrew  Electric  Manufacturing  Company,  Ren- 
frew, Ont. 


Mantel  Type  Radiators 

The  old-time  evenings  by  the  fireplace  have  given  way 
l)efore  the  advance  of  civilization  and  modern  conveniences, 
l)Ut  are  about  to  return  to  us.  After  having  discarded  the 
log  lire  for  the  mo-re  convenient  modern  heating  systems, 
the  true  comfort  lover  again  has  the  pleasure  of  the  fire- 
place available  without  its  attendant  discomforts  by  means 
of  the  most  convenient  form  of  heating — electric  radiators. 
A  complete  line  of  luminous  radiators  for  use  in  the  mantel 
place  is  being  marketed  by  the  Westinghouse  Electric  and 
Manufacturing  Company.     These  radiators  range  in  size  from 


A  handsome  mantel  type  radiator. 

la'/2  by  18  inches  to  30  by  30  inches,  several  artistic  designs 
being  available  in  each  size.  The  radiators  use  from  two  to 
four  luminous  heating  units  each,  each  heating  unit  requiring 
.■JSO  watts.  The  radiators  are  adapted  for  intermittent  ser- 
vice, particularly  useful  for  removing  the  chill  before  or 
after  the  regular  heating  system  is  in  use.  Their  safety  from 
danger  of  lire  or  fumes  makes  them  ideal  for  nurseries,  bath- 
rooms, reception  halls  and  similar  enclosures.  Each  radiator 
consists  of  a  handsomely  finished  ornamental  front  with 
polished  brass,  antique  brass,  oxidized  copper,  or  practically 
any  electro-plating  finish  desired.  Bathroom  radiators  are 
finished  only  in  polished  nickel. 


New  York  to  San  Francisco 

On  January  3tJth,  telephone  connection  was  accomplislied 
between  New  York  City  and  San  Francisco.  As  a  matter  of 
fact,  President  Theodore  N.  Vail  spoke  from  Jeckyl  Island 
approximately  1,000  miles  down  the  coast  to  San  Francisco 
over  a  4,400  mile  line,  which,  with  a  metallic  return  meant 
a  complete  circuit  of  8,800  miles.  Dr.  Alexander  Graham 
Bell,  the  great  Brantford,  Ontario,  inventor,  spoke  from  New 
York  to  his  friend  and  associate  Thos.  A.  Watson,  in  San 
Francisco.  It  was  these  two  men  who,  thirty-eight  years 
ago,  spoke  over  the  first  long  distance  line,  installed  by  Dr. 
Bell.  This  line  was  two  miles  long  and  conversation  over 
that  distance  was  considered  a  wonderful  triumph  of  science. 
Dr.  Bell  is  said  to  predict  conversation  with  the  European 
continent  at  no  very  distant  date. 
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Pract-El-Lite 

The  CLMUral  I'olephone  &  Electric  Company,  210  Nortli 
lull  Street,  St.  Louis,  Mo.,  is  now  offering  the  trade  a  new 
electrical  device  called  the  Pract-EI-Litc  bicycle  lamp.  Like 
the   several   electric   hand   lanterns   now   on    flu-    market,   this 


PractEl-Lite  bicycle  lamp. 

lamp  is  lighted  by  means  of  a  dry  battery  which  is  clamped 
to  the  top  bar  of  the  bicycle  frame.  This  contrivance  can  also 
be  used  on  motor-cycles  and  all  kinds  of  wagons. 


New  Steel  Frame  Direct  Current  Generator 

The  illustration  shows  a  new  generator  recently  intro- 
duced by  The  Robbins  &  Myers  Company,  Springfield,  O 
This  generator  has  a  cast  steel  frame  wdiich  makes  a  li^hL 
compact  construction.  It  is  made  in  capacities  ranging  from 
.24  to  1.5  kilowatts.  These  generators  are  furnished  in  lov 
voltages  for  charging  storage  batteries  as  well  as  in  the  high- 
er voltages,  and  are  particularly  suitable  for  farm  lighring 
plant   and   similar   services.      They   can    be    supplied    with    liy 


New  Robbins  &  Myers  generator. 

wheel  pulleys  as  shown  in  the  illustration,  for  gasoline  eti.ivinc 
drive.  The  bearing  bracket  on  the  commutator  end  is  so 
constructed  as  to  give  easy  access  to  the  commutator  luul 
brushes.  The  bearings  are  large  and  are  provided  with  oil 
reservoirs  of  large  capacity.  They  are  oil  ri'u;  lubricated. 
The  leads  are  brought  out  through  holes  in  the  frame  whicli 
are  bushed  with  a  high  grade,  Iteat-resisting  insolating  ma- 
terial. Sliding  bases  are  supplied  with  adjustment  ,=icrcws  for 
adjusting  the  belt  tension. 


Winnipeg-Transcona  Line  Delayed 

Nothing  has  yet  been  done  by  the  Kern  interests  to- 
wards the  construction  of  the  proposed  car  line  between 
Winnipeg  and  Transcona,  due,  it  is  understood,  to  the  in- 
definitcness  of  the  contract  existing  between  Mr.  Kern  and 
the  town  of  Transcona.  With  a  view  to  clearing  up  this 
dispute,  an  investigation  was  begun  on  b'ebruary  2nd  by 
Public  Utilities  Commissioner  Robson  at  which  representa- 
tives of  both  J.  H.  Kern  and  the  town  nf  Transcona  will 
be   heard. 


Rectifier  for  Electric  Automobiles 

The  illustration  herewith  represents  one  of  the  numerous 
sizes  of  alternating  current  rectifier  manufactured  by  the 
Wagner  Electric  Manufacturing  Company,  of  St.  Louis,  Mo. 
These  are  specially  designed  for  use  in  connection  with 
storage  battery  automobiles  and  are  made  in  d.c.  capacities 
up  to  15  amperes  at  10  volts  and  ''/i  amperes  at  12  volts. 

A  small  alternating-current  transformer,  a  part  of  the 
rectifier,  changes  the  voltage  from  the  lighting  supply  mains 
(about  110  volts)  to  the  proper  voltage  for  the  battery.  The 
rectitier  proper  consists  of  an  electromagnet,  the  armature  of 
which  is  a  flat  spring  held  rigidly  at  one  end  but  free  at  the 
other  to  vibrate  in  front  of  the  core  of  the  magnet.  The 
magnet  is  so  connected  that  it  attracts  the  armature  once 
for  every  cycle  of  the  supply  frequency,  and  at  each  attrac- 
tion a  contact  is  made  which  allows  part  of  the  alternating- 
current  wave  to  go  through  the  battery.  If  connection  were 
continued  through  the  reverse  current  wave,  the  battery 
would  discharge.  The  rectifier  armature,  however,  is  re- 
leased at  the  instant  that  the  voltage  of  the  battery  equals 
the  voltage  of  the  alternating  wave,  so  that  the  battery  can- 
not discharge  by  allowing  the  reverse  wave  to  flow  through. 


Vfiii,^ 


Wasner  alternatintj  current  rectifier. 
The  rectifier  armature,  therefore,  traps,  so  to  speak,  a  part 
of  each  similar  half  of  the  alternating  current  wave  and 
stores  it  in  the  battery.  The  current  taken  by  the  rectifier, 
in  the  smaller  sizes,  is  not  more  than  that  taken  by  an  or- 
dinary 16  candle-power  lamp,  and  even  in  the  larger  sizes, 
the  current  taken  from  the  lamp  socket  is  not  sufticient  to 
damage   the   fi.xture   wiring. 

This  rectifier  may  be  carried  on  the  automobile  when 
on  tour  and  thus  be  ready  for  use  wherever  a.c.  current  of 
apprnxini.itely    110   volts    is   avail.ibU' 


The  Electrical  News  reaches  Dealers,  Contractors 
and  Central  Stations     the  people  who  BUY. 
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Electrically  Heated  Grip  for  Steering  Wheel 

Electrically  heated  leather-covered  grips  for  use  on 
steering  wheels  of  automobiles  have  been  developed  Ijy  the 
Interstate  Electric  Company,  New  Orleans,  La.  The  grips 
are  attached  to  the  wheel,  as  shown  in  the  accompanying  il- 


Electrically  heated  grips, 
lustration,  and  are  provided  with  laces  for  making  them  tighl. 
Energy  may  be  obtained  from  tlie  storage  battery  of  the  car 
or,  if  the  magneto's  rating  is  high  enough,  from  the  magneto. 


Duplex  Flush  Receptacle 

The  illustration  herevvitli  represents  tlie  Duplex  flusli 
receptacle  being  placed  on  the  market  by  Harvey  Hubbell, 
Inc.,  Bridgeport,  Conn.  The  principal  advantage  of  the  Du- 
plex receptacle  is  in  the  convenience  of  the  additional  out- 
let without  the  usual  expense  of  the  two-gang  receptacle. 
This  new  receptacle  will  take  any  one  of  an  assortment  of 
seventeen   different   styles   of    Hubbell   plug   caps,   fitted   with 


Hubbell  duplex  receptacle. 

either  large  or  small  knife  lilade  contacts.  These  receptacles 
may  also  be  obtained  in  gangs.  The  porcelain  base  is  made 
extra  heavy  and  lugs  supporting  the  receptacle  to  the  outlet 
box  are  of  extra  heavy  brass.  One  set  of  binding  screws 
does  for  both  outlets.  The  first  installation  of  this  receptacle 
is  in  the  new  Equitable  Building.  N'ew  York  City. 


Presto  Electric  Bicycle  Lamp 

The  various  type  of  tiame  lamps  used  as  bicycle  heatl- 
lights  have  frequently  been  the  occasion  of  serious  Ijurns, 
when  the  rider  has  met  with  an  accident  resulting  in  a  fall  in 
which  he  may  have  come  in  contact  with  the  highly  heated 
lamp.  Flame  lamps,  moreover,  are  always  a  source  of  possi- 
ble danger  from  the  liability  of  igniting  gasoline  or  other  in- 
Hammable  material. 

A  type  of  electric  bicycle  lieadlamp  which  ebminates 
these  dangers  and  at  the  same  time  makes  for  convenience 
and  economy  has  been  placed  on  the  market.  It  is  simple 
in  construction  and  low  in  first  cost  and  in  upkeep.  As  shown 
in  the  accompanying  illustration  the  lamp  with  its  adjustable 
reflector  body  is  mounted  in  a  yoke  that  is  clamped  to  the 
liandle   bar.     The   circuit   terminals   are   connected   through   a 


cord  to  an  ordinary  Xo.  I3  dry  cell  whicli  is  placed  in  an 
enamelled  metal  container  hung  from  the  top  bar  of  the 
frame.  This  container  has  a  removable  end  for  the  quick 
insertion  of  a  cell.  The  connecting  cord  from  the  terminals 
of  the  cell  passes  through  a  bushed  opening  in  one  of  the 
ends.  By  a  slight  turn  of  the  switch  to  the  right  the  lamp 
is  lighted  and  furnishes  a  steady  concentrated  light  which 
will  illuminate  the  roadway  for  a  considerable  distance  ahead 
of  the  wheel.  The  adjustable  feature  of  the  lamp  permits 
throwing  the  light  upward  or  downward  through  a  large 
angle    to    suit    conditions.      This    new    lamp,    known    as    the 


Bicycle  lamp  with  No.  6  dr>'  cell. 

Presto  Electric  Bicycle  Lamp,  is  manufactured  by  the  Metal 
.Specialties  Manufacturing  Company,  73U  West  Monroe  Street, 
Chicago,  111. 


Hotel  Sample  Room  Lighting  Bracket 

'1  his  device  is  the  result  of  a  demand  on  tlie  part  of  hotel 
managements  for  especially  efifective  lighting  arrangements 
in  such  of  their  rooms  as  may  be  used  for  the  display  of 
samples,  and  at  the  same  time  the  ability  to  remove  all  evi- 
dence of  the  appliances  which  bring  such  rooms  under  the 
category  of  "sample  rooms."  Around  the  room,  at  the  height 
of  the  picture  moulding,  are  located  receptacles  of  the  Bryant 
disappearing  door  type  equipped  with  special  eyelets  to  re- 
ceive the  hooks  of  the  bracket.  Each  receptacle  accommo- 
dates one  bracket  Each  bracket  with  its  droplight  can  be 
removed  at  will,  and  the  receptacles  can  be  entirely  covered 
up  if  desired  by  a  hinged  section  of  a  picture  moulding.  A 
single  disappearing  door  receptacle  equipped  with  special  eye- 
lets located  over  the  head  of  a  bed  provides  for  a  bed  reading 


Outfit  used  in  lighting  a  hotel  sample  room, 
lighl.  with  the  added  advantage  that  it  may  be  removed  wlien- 
ever    the    service    required   of    the    room   makes    it    desiraljic. 
The  bracket  is  shown  in  the  accompanying  cut.     It  is  made 
by  the  Bryant  Electric  Company,  Bridgeport.  Conn. 


The  pri\ately-ovvned  electric  plant  in  \Vallacel)iirg,  Onl.. 
was  taken  over  by  the  town  on  February  1st  at  a  purchase 
price  of  $30,975.  Mr.  W.  K.  Waghorne,  superintendent  of 
the  company,  retains  the  same  position   with   tlie   town. 
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Pipe-thawing  Transformers 

A  conimoM  way  tn  apply  cleclricity  to  llic  thawing  of 
frozen  water  pipes  is  to  use  some  transformer  that  the  light 
company  happens  to  have  in  stock  and  control  the  current  by 
means  of  a  water-barrel  or  some  other  home-made  resistance. 
This,  of  course,  will  do  the  work  but  is  dccidedlj'  inconveni- 
ent and  wasteful  of  power.  A  better  method  requires  a  spec- 
ial choking  coil  in  connection  with  the  transformer.  This  is 
more  convenient  and  not  so  wasteful  of  power  but  is  not 
tlexible  enough  to  meet  the  various  demands. 

The  Moloney  Electric  Company  of  Canada  have  brought 
out  a  special  transformer  for  this  work,  it  is  self-contained 
and  as  easily  handled  as  the  ordinary  transformer.  A  special 
arrangement  of  primary  taps  and  secondary  connections  per- 
mits a  great  range  of  secondary  voltages.  The  secondary 
connections  can  all  be  made  on  a  special  terminal  board  out- 
side the  transformer  case.  /Vcccss  to  the  primary  terminal 
board  is  provided  for  by  a  handhole  of  ample  size  in  the  cover. 
Primary  taps  allow  a  considerable  range  of  secondary  voltage 
but  the  design  is  such  that  the  magnetic  density  is  moderate 
even  on  the  lowest  taps.  This  makes  it  possible  to  use  the 
transformer  on  any  tap  for  several  hours  continuously  with- 
out heating  the  core.  The  secondary  windings  are  arranged 
to  give  2.5,  30,  or  100  volts  with  full  capacity  at  each  voltage. 
By  means  of  the  primary  taps  it  is  possible  to  get  4  different 
voltages  with  each  secondary  connection.  Thus  the  second- 
ary voltage  can  be  varied  from  121^  to  100  in  12  steps.  This 
arrangement  will  permit  of  close  adjustment  to  meet  any 
need  within  the  current  capacity  of  the  transformer.  The 
proper  secondary  voltage  for  the  work  in  hand  can  be  quickly 
selected  and  the  pipe  thawed  in  the  ordinary  case  before  the 
ordinary  water  barrel  would  be  assembled.  These  transform- 
ers are  intended  for  connection  to  2.200-volt  lines  and  are 
furnished  with  cutouts  and  ammeters  if  desired.  The  sizes 
range  from  ten  to  fifty  kv.a. 


An  Attractive  Catalogue 

Daiiity  literature  cleverly  written  materially  assists  in 
selling,  and  Messrs.  Belling  &  Company,  Edmonton,  Lon- 
don, Eng.,  and  Toronto,  Ont.,  specialists  in  electric  heating 
and  lat)or-savers  have  appreciated  this  in  issuing  one  of  those 
charming  folders  that  never  fail  to  influence  the  woman — 
or  the  man  for  that  matter — who  determines  most  things. 
Belling  electric  fires  embrace  every  possible  variety;  there 
are  portable  fires,  fires  for  my  lady's  boudoir;  patterns  in 
.\dams,  Sheraton,  Georgian,  and  other  classic  designs. 
There  are  "strip"  patterns,  bar-attachments,  and  factory 
heaters — even  the  small  yacht  and  the  big  ocean  liner  have 
not  been  overlooked.  The  goods  are  of  that  sound  work- 
manship, exquisite  finish,  and  dainty,  artistic  design  for 
whicli  Messrs.  Belling  &  Company's  products  arc  justly 
famous. 

This  firm  have  recently  secured  large  contracts  from  the 
British  Admiralty,  the  Post  Office  and  H.  M.  Office  of 
Works.  They  have  also  had  thi  distinction  of  being  favored 
with  repeat  orders  from  more  than  liOO  of  the  principal  muni- 
cipal, corporation,  and  electric  supply  authorities  throughout 
the  British  Isles,  also  leading  railway  companies  and  the 
greatest  manufacturing  concerns  of  the  country. 

Belling  it  Company  are  now  starting  an  active  sales 
c-impaign  in  Canada.  Their  special  representative  is  Mr. 
b'rank   Nilz,  !i  Winchester  ."Xpartments,  Toronto. 


Trade  Publications 

Silver  Voltameter — No.  240  of  the  scientific  papers  of 
the  Bureau  of  Standards,  Washington,  D.C..  entitled  "Studies 
on  tile  .Silver  Voltameter." 

Electric  Trucks — Issued  by  the  General  X'ehicle  Com- 
pany, Inc,  Long  Island  City,  X.Y.,  containing  a  quantity  of 
useful  information  on  the  operation  of  electric  coal  trucks. 

Air  Sander  Equipment — Folder  being  distributed  by  the 
I  Miio  Brass  Company,  Mansfield,  Ohio,  describing  the  O-B 
air  sandcr  equipment  for  overcoming  slippery  rails  surely  and 
economically. 

Terry  Turbines — Bulletin  Xo.  10  issued  by  the  Terry 
Steam  Turbine  Company,  Hartford,  Conn.,  illustrating  and 
describing  a  variety  of  centrifugal  pumps  manufactured  by 
this  company. 

Line  Transformers — Bulletin  No.  l.aSO,  by  the  Pittsburgh 
Transformer  Company.  Pittsburgh,  Pa.,  entitled.  "Experience 
v.'ith  line  Transformers,"  being  a  reprint  of  a  paper  read  be- 
fore the  A.  I.  E.  E. 

Condulet  Suggestions — Booklet  issued  by  the  Crouse- 
Hinds  Company  of  Canada,  Limited.  Toronto,  containing  a 
quantity  of  useful  and  suggestive  information  on  condulets. 
condulet  fittings,  etc. 

Oil  Fuse  Cut-outs — Bulletin  No.  150,  issued  by  the  D  & 
\V  Fuse  Company,  Providence,  R.  I.,  describing  and  illus- 
trating their  new  oil  fuse  cut-outs,  which  have  recently  been 
placed  on  the  market. 

Magnet  Switch  Starters — Descriptive  leaflet  No.  3767,  is- 
sued by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, describing  magnet  switch  starters  for  alternating  cur- 
rent motors  with  squirrel-cage  and  slip-ring  rotors. 

Lightning  Arresters — Bulletin  45,602  by  the  Canadian 
General  Electric  Company,  illustrating  and  describing  light- 
ning arresters  for  series  lighting  circuits.  Also  bulletin  No. 
42.:S00.  illustrating  and  describing  steam  engine  driven  gen- 
erating sets.  2'/^  to  40  kw. 

High-Tension  Equipment — Bulletin  No.  15  by  the  Delta- 
Star  Electric  Company,  Chicago,  describing  with  profuse  il- 
lustrations their  "Unit  Type"  high-tension  indoor  equipment 
comprising  a  complete  line  of  switches,  fuses,  choke  coils, 
entrances,  etc.  This  bulletin  also  contains  an  appendix  called 
the  "Technical  Data  Section,"  which  includes  a  quantity  of 
useful  information. 

Iron  Clad  Switches — I'older  1  issued  by  J.  H.  Tucker  & 
C'ompany,  Birmingham,  England,  describing  a  new  25-ampere 
iron-clad  switch.  In  addition  to  the  more  usual  quick 
"break,"  this  switch  is  also  fitted  witli  a  quick  "make"  move- 
ment. Only  micanite  is  used  for  insulation.  Each  switch  is 
subjected  to  a  fiash-over  test  of  2,000  volts.  Every  case  is 
I'ltted  with  an  earthing  terminal  of  the  size  recommended  by 
the  1.  E.  E.  The  interiors  are  coated  with  a  special  silicate 
enamel  and  the  exteriors  are  enamelled  and  stoved  at  a  higii 
temperature  to  a  hard  and  high-class  finish.  The  switch  is 
being  produced  only  in  the  2,5-amp.  size  at  present,  tint  other 
sizes  are  on  the  wav. 


The  liasters,  Jackson  Company,  23  College  Street,  To- 
ronlf),  announce  that  they  have  taken  over  the  control  of  ibe 
Canadian  business  of  "Viking"  bell-ringing,  toy  and  low 
voltage  transformers,  and  will  carry  a  complete  stock  at 
their  Toronto  warehouse. 


Wallaceburg's  Hydro  Rates 

The  new  rates  to  be  charged  by  the  Hydro-electric  Com- 
mission will  be  :{  cents  per  100  sii.  ft.  of  floor  area,  with  a 
minimum  of  1,000  and  a  maximum  of  :i,000.  The  primary 
meter  rent  is  5  cents  per  kw.h.  with  graduation  according 
to  the  established  scale.  Ten  per  cent,  allowed  for  discount. 
The  commercial  lighting  rate  is  10  cents  per  kw.h.  for  the 
lust  ;i0  hours  of  installed  capacity  with  5  cents  per  kw.h.  in 
excess  of   this  amount. 


Niagara  power  was  turned  on  at   I.ucan  on  January  22nd. 
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Push   Switch 


Durability 


The  chief  and  all  important  point  of 
thise  switches  is  their  capacity  for  work. 
On  tests  made,  these  show  to  be  superior 
to  almost  all  on  the  market.  We  say  this 
advisably.  For  experimental  purposes, 
we  put  some  of  these  under  a  tremendous 
overload,  with  the  result  that  they  showed 
an  unusual  strength. 


Smooth  Action 

The  Long  drive  controlled  by  strong 
and  carefull)  adjusted  spring  action  is 
a  noticeable  feature  in  this  new  push 
switch. 


Easy    Action 

The  switch  is  operated  with  the 
least  possible  pressure,  consistent  with 
proper    mechanical    strength. 


Appearance 


The    appearance   of  these  switches  is 
all    that    can    be    desired. 


Few  Parts 

Made  from  fewer  parts,  which  tends 
to  reduce  friction,  placing  the  strength 
where  it  is  needed. 


Write  us  for  literature. 


The  Trumbull  Electric  Mfg.  Co. 


NEW  YORK 

114  Liberty  Si. 


CHICAGO 
15  So.   Desplaines  St. 


PLAINVILLE,  CONN. 

SAN  FRANCISCO  BOSTON 

595  Misiion  St.  76-78  Pearl  St. 


PHILADELPHIA 

138  N.   10th  St. 
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Current  News  and  Notes 


Hamilton,  Ont. 

Cliairnian  Ellis,  of  the  Hamilton  Hydro-electric  Power 
Commission,  stated  recently  that  a  by-law  would  be  sul>- 
mitted  to  the  ratepayers  asking  authority  to  raise  funds  lo 
establish  a  hydro-electric  telephone  system  to  compete  witli 
the   Bell  Telephone  Company. 

The  steam  system  of  operation  of  the  W  entwortli  Street 
Mountain  Incline  Railway  has  been  replaced  liy  hydro-elec- 
tric power  supplied  by  the  municipality  of  Hamilton.  A  stor- 
age battery  has  also  been  installed  for  emergency  purposes. 

It  is  reported  that  a  telephone  system  between  the  dif- 
ferent fire  stations  will  be  installed  in  the  near  future. 

Huntsville,   Ont. 

Huntsville  has  passed  a  by-law  authorizing  ihc  neces- 
sary expenditure  for  a  hydro-electric  plant  on  the  Muskoka 
River. 

Ilderton,  Ont. 

The  village  of  Ilderton,  ten  miles  north  of  London,  re- 
cently carried  an  enabling  by-law  by  which  the  council  is 
authorized  to  negotiate  with  the  Hydro-electric  Power  Com- 
mission of  Ontario  for  a  supply  of  power. 

Kingston,  Ont. 

No  agreement  has  yet  been  made  between  Mr.  Camp- 
bell of  the  Gananoque  Electric  Company  and  the  city  of 
Kingston.  The  price  ofifered  by  the  city  is  understood  to  be 
.6  cents,  and  Mr.  Campbell's  figure  is  .75  cents  per  kw.h. 
Negotiations  have  been  carried  on  by  the  Hydro-electric 
Power  Commission  of  Ontario,  and  it  is  considered  likely 
that  the  contract  will  be  closed  at  the  higher  rate,  as  the 
Commission  could  not  be  in  a  position  to  supply  Kingston 
for  a  considerable  period. 

London,  Ont. 

Speaking  in  London  recently,  at  a  bantiuet  given  by  the 
Industrial  Bureau.  Sir  Adam  Beck  spoke  on  the  Hydro 
Radial  project  and  predicted  that  Ontario  would,  in  tlie  near 
future,  have  a  thousand  miles  of  public-owned  electric  road 
that  would  pay  their  way  from  the  day  they  started  opera- 
tion. 

It  is  stated  that  the  London  Hydro-electric  Commis- 
sion have  received  word  from  the  Dominion  Government  to 
proceed  with  the  installation  of  municipal  lighting  equipment 
in  all  the  Dominion  Government  buildings  in  the  city. 

Montreal,  Que. 

The  superintendent  will  submit  to  the  City  Council 
shortly  his  estimates  for  street  lighting  on  St.  Catherine  and 
Bleury  Streets.  The  estimates  call  for  200  ornamental  single 
lamp  standards,  and  it  is  understood  that  if  the  council  votes 
the  necessary  funds,  work  will  b«  started  in  the  near  future. 

At  tlie  monthly  meeting  of  the  Montreal  Electrical 
Society  Mr.  L.  E.  Hamilton  read  a  paper  descriptive  of  the 
police  signal  system  just  installed  at  Outremont,  P. (J.,  by  the 
.Xortliern  Electric  Company,  Limited. 

Newmarket,  Ont. 

.'\  by-law  will  be  submitted  on  hebruary  :i2nd  authorizing 
an  agreement  with  the  Toronto  and  York  Radial  Railway 
Company  to  supply  power;  also  authorizing  the  expenditure 
of  .$1"),0()()  in  connection  tlierewith. 

Ottawa,  Ont. 

The  (Jttawa  Electric  &  Gas  Clul)  celebrated  the  opening; 
of  their  new  Club  Rooms  on  Thursday  evening.  January 
;;isl.    by    a    bumper    meeting,   alten<led    by    one    huiuhed    .muI 


twenty-si.\   memljcrs.     The    President,   Mr.    \V.    H.    Mclntyre, 
was  in   the  chair. 

Quebec,  P.Q. 

The  Quebec  Government  at  tlie  suggestion  of  the  Que- 
bec Streams  Commission,  have  prepared  a  Bill  regarding  the 
building  of  a  storage  dam  on  the  St.  P'rancis  River.  This  is 
for  the  purpose  of  giving  a  constant  supply  of  water  to  tlie 
various  electrical  plants,  mainly  for  lumber  and  pulp  in- 
dustries, on  this  river. 

It  is  reported  that  the  Dorchester  Electric  Company  has 
been  taken  over  by  the  Shawinigan  Light  &  Power  Company, 
and  that  a  transmission  line  will  be  constructed  from  Shaw- 
inigan to  Quebec  to  serve  the  customers  of  the  local  com- 
pany. The  steam  plant  of  the  Dorchester  Electric  Company 
will  remain  a  useful  asset  as  an  auxiliary. 

St.  Thomas,  Ont. 

The  Separate  School  Board  have  decided  to  equip  Si. 
Joseph's  Convent  electrically.  The  contract  for  wiring  has 
been  awarded  to  Mr.  C.  W.  Howkins. 

Mr.  Geo.  W.  House  has  been  appointed  by  the  Hydro- 
electric Power  Commission  as  electrical  inspector  for  St. 
Thomas.  Ont. 

Toronto,  Ont. 

The  Forest  Hill  Electric  Railway  Company  are  making 
application  at  the  next  session  of  the  Ontario  Legislature  for 
an  extension  of  time  until  ItHT  for  the  commencement  of 
their  railway  line. 

The  Humber  Valley  Electric  Railway  Company  are  ask- 
ing the  local  legislature  for  an  indefinite  extension  of  Unv: 
in  which  to  start  and  complete  their  electric  railway. 

The  Suburban  Electric  Railway  Company  arc  seeking 
permission  of  the  local  legislature  to  operate  their  cars  on 
Sunda}^ 

The  Toronto  and  York  Radial  Railway  Company  are 
making  a  request  to  the  legislature  to  be  allowed  to  lay  and 
operate  a  double  track  system  on  Y'^onge  Street  within  the 
city  limits. 

The  Toronto  Lacrosse  and  Athletic  .\ssociation  are  tak- 
ing steps  to  have  a  by-law  introduced  asking  that  the  city 
construct  and  operate  a  municipal  line  in  Rosedalc,  connect- 
ing the  present  northern  limits  of  the  Church  Street  line 
with  the  Lacrosse  Grounds. 

The  Board  of  Control  liave  decided  to  ask  tlie  legislature 
to  cancel  the  franchise,  within  the  city  limits,  of  the  Toronto 
Suburban   Railway  Company. 

The  City  Council  will  oppose  the  application  of  the  To- 
ronto &  York  Radial  Railway  Company  lor  a  double  track 
on  Yonge  Street. 

The  new  double  circuit  line  of  the  Hydro-electric  Power 
Commission  of  Ontario  connecting  Niagara  h'alls  with  Dun- 
das,  has  been  completed  and  operation  was  commenced  dur- 
ing the  first  week  in  February. 

Tlie  announcement  was  recently  made  that  the  total 
consumption  of  tlie  area  served  liy  the  Hydro-electric  Power 
(.'omniission  of  Ontario  has  readied  the  total  of  !I2.()00  h.p. 
It  was  further  predicteil  b.\  the  chairman  of  the  t  Hiuniission 
lliat  before  Marcli   1st.   11115.  this  figure  would  reacli   lilO.OdO. 

Thamesville.  Ont. 

Plans  are  under  way  to  introduce  liydro-electric  power 
into    llianusville.  <  )nt.     The  t'ommission  have  quoted  a  rate 

of  $)S  jier  li.p.  year. 
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CABLES 


LOW  AND  HIGH  TENSION 


FOR  LIGHTING. 
POWER, 
STREET- 
RAILWAYS, 
TELEPHONE. 
TELEGRAPH. 


ARMOURED 
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LIGHTING, 

PAPER 
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CABLES    OF    ALL 

DESCRIPTIONS. 
RUBBER    INSULA- 
TED   CABLES    &c. 


Also  Bare  and  Weatherproof  Wires  and  Cables, 
Magnet  Wire,  Flexible  Cords,  &c. 

Galvanized  Iron  Wire  and  Strand 


Toronto, 
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Tenders  Wanted 


Publisher's  Notice 


Adrortisements  under  "Situation  Wanted  ""  Situation  Vacant"  or  Miscellaneous,  are  charged  at 
two  cents  a  word  per  insertion,  uiinimuni  charge  50  cents. 

Advertisements  for  tenders,  equipment,  wanted  or  for  sale,  etc.,  are  charged  at  §2.10  per  inth. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure  in 
ertion  in  the  subsequent  issue. 


The  C"ity  of  Windsor  has  foi  sale.  aiW  im  itfs 
tftideis  for  the  jiurchase  of.  Mai-hinei  y  arrj  ICiec- 
ti  iial  Apparatus  used  in  tlic  Municipal  Electi  ic 
LiKl't  Plant  for  Street  lighting  puiposes  and  now 
alianduned  for  sai'i  purpose  owing  to  t'le  instal- 
lation and  opei  ation  of  a  llydro-electiic  I*n\ver 
ni^tvihuting  Plant,  said  miiclinery  and  appaiali's 
consisting  of  engines,  hoi  lei  s,  heaters,  slcani 
pumps,  shaft,  pulleys,  hells,  generators,  arc  lamps, 
switclil:oaid.  cpiantity  of  copper  wire,  etc. ;  all 
machinery  in  good  repair  and  may  be  inspeclcfl 
at  the  Light  Plant  on  Pellissier  Street.  Com- 
plete specifications  may  be  obtained  by  application 
to  unrlersigned  by  whom  tenders  will  be  received 
uj>   till  noon  on  Tuesday,   March  2nd,   next. 

Xo   tender   necessarily   accepted. 


To  Electrical  Engineers 


Voiing  man,  S.  Can.  Soc.  t'.E.,  good  mecliani- 
cal  experience,  both  office  and  shop,  at  ijiesent 
employed,  seeks  position  offering  more  Electri- 
cal Engineering  experience,  such  as  Railway. 
Power  Plants,  Heavy  Equipmcnl.  Hox  ]2!»,  Elec 
trical   News,   Toronto.  .'J-l 


For  Sale 


.^6  Helios  flame  arc  lamps,  110-115  volt, 
440  watt,  25  cycle.  In  finest  working 
order,  only  used  eight  weeks. 

15  Special  Helios  dry  tvpe  transformers, 

4  KW.,  25  cycle  220  or  110  volt  to  12  volt. 

15  Spotlights— Sin   condenser,  Bausch  & 

Lomb,  carbon  carrier  suitable  for  stage  or 

show  work. 

CANADIAN  NATIONAL 
EXHIBITION, 

City  Hall, 
4-5-6  Toronto 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52    Queen  Street 


OTTAWA 


.\I. 


Windsor.    Ont.,    Felj.   !). 


.\.    DICKIXSOX. 

.Acting   Clerk. 
IDl.'i.  I 
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"The   National  Authority   on  Wiring  and  Construction'' 

—The  Electrical  Journals  of  the  United  States,  Canada  aud  England 

Over  327,000  Sold 


21st    Year 


By  H.  C.  Gushing  Jr. 

Fellow    AmeH.an   i'nst'.iute  o/   Electrical  Engineers;  formerly 

Electrical  Inspector  Jor  Boston  Board  of  Fire   Under%v*iter^ 

and  Undernvriters    Tariff  Association  oj  ^^eiv  York. 


21st   Edition 


1915    Standard    Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  hv)ok  on  Electric  l^i^ht  and  Power  Wiring  and  Construction  endorsed  and 
recommended  hy  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accortl- 
ance  with  eveiy  rule   and   requirement   of  the 

National   Electrical   Code 

which  it  contains,  explained  and  illustrated.  The  lyi.s  Hdi'ii^"  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  speciiil  new  section 
of  fifty  patjes  on  House  Wiring 

"  It  tettlei  ditputet  and,  if  referred  to  before  wiring,  preventa  diapulea." 
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Electrical  Markets  of  the  World 

There  is  no  country  in  the  world  more  favorably  en- 
dovifed  by  Providence,  or  more  adequately  supplied  with  raw 
materials  and  the  means  of  converting  these  into  finished 
products  than  is  the  Dominion  of  Canada.  This  applies  with- 
in very  wide  limits  to  electrical  goods  and  accessories  of 
almost  every  sort,  yet  Canada  is  not  world  famous  as  a 
manufacturing  country.  We  do  not  even  manufacture  many 
of  the  things  we  need  and  buy  ourselves,  and  our  exports 
(speaking  now  of  the  electrical  trade)  are  almost  negligible. 

The  stock  argument  with  which  we  are  invariably  con- 
fronted is  that  the  Canadian  demand  is  not  sufficient  to 
justify  the  establishment  of  factories  in  Canada.  Why  do 
we  accept  this  argument  as  final?  What  is  it  that  deter- 
mines the  nature  and  number  of  manufactured  products  in 
any  locality?  Is  it  local  demand?  Is  it  not  rather  local  con- 
ditions and  resources,  such  as  raw  material,  power,  labor, 
etc.?  For  example,  is  Germany  known  as  the  world's  greatest 
producer  of  electric  lamps,  because  the  German  market  for 
lamps  is  greater  than  that  of  any  other  country?  Surely 
not.  It  is  because  local  manufacturing  conditions  favor 
economical  production.  Is  Australia  chiefly  known  as  a  wool- 
producing  country  because  of  great  local  requirements? 
What  made  Pittsburgh  the  great  manufacturing  city  it  is  to- 
day,— local  requirements   or  local  resources? 

In  fact,  history  shows  that  the  local  demands  of  a  coun- 
try play  a  very  secondary  part  in  determining  its  manufac- 
tured products.  This,  then,  would  seem  to  dispose  of  the 
argument  that  Canada  cannot  afford  to  manufacture  because 


Canadian  requirements  are  limited.  Are  not  the  markets  of 
the  world  as  open  to  the  Canadian  manufactured  articles  as 
to  the  products  of  other  countries? 

There  are  different  factors  we  must  always  reinember, 
in  our  "Made-at-Home"  cry.  There  are  certain  things  which 
Canada  undoubtedly  is  not  in  a  favorable  position  to  manu- 
facture, and  these  she  must  continue  to  import  for  all  time. 
On  the  other  hand,  there  are  many  products  that  may  be 
turned  out  economically  in  Canada  in  such  quantities  as  to 
supply  the  demands  of  many  other  countries,  in  addition  to 
our  home  market.  So  that  a  partial  condition  of  reciprocity 
must,  of  necessity,  always  exist.  Any  attempt  to  override 
these  natural  conditions  must  only  result  in  unduly  high  costs 
to  the  home  consumer  without  any  chance  of  compensation 
by  an  increase  in  export  trade. 

If  Canada  is  going  to  be  any  considerable  factor  in  world 
commerce  she  has  got  to  increase  greatly  the  number  and 
variety  of  her  factories — but  not  necessarily  along  the  line 
of  home  requirements.  Now  is  the  time  to  lay  the  founda- 
tion of  this  new  structure.  More  than  one  of  the  chief  pro- 
ducers of  the  world  are  crippled  in  their  manufacturing 
capacity,  as  well  as  in  their  power  to  make  deliveries,  and 
a  wide  field  is  thus  opened  to  the  factories  of  the  rest  of  the 
world.  The  United  States,  with  their  habitual  instinct,  have 
already  scented  these  new  foreign  dollars.  England,  we  hope 
and  believe,  is  fully  awake,  but  is,  of  course,  greatly  occupied 
with  other  and  more  immediately  important  matters.  What 
of  Canada?  Who  among  us  has  a  sufficiently  clear  vision  of 
the  things  we  can  manufacture  and  do  not;  and  of  the  things 
other  countries  want  and  cannot  themselves  supply? 

In  this  issue  we  have  endeavored  to  give  our  readers  a 
superficial  idea  at  least  of  the  condition  of  world  commerce 
in  regard  to  electrical  matters.  We  quote  figures  showing 
Germany's  and  Austria's  exports  and  their  markets.  These 
figures  indicate  that  the  fields  now  left  unsupplied  by  these 
countries  are  very  wide.  They  are  open  to  the  world,  and, 
other  things  being  equal,  the  early  bird  will,  as  in  the  past, 
get  the  fattest  worms.  Figures  given  in  the  same  article 
also  show  that  Canada's  exports  of  electrical  equipment  are 
very  small  indeed.  This  is  a  matter  much  more  urgent 
of  remedy  than  the  fact  that  our  imports  are  of  fair  size. 
The  Canadian  market  for  many  years  to  come  must  be  lim- 
ited approximately  in  proportion  to  her  population,  but  pop- 
ulation need  place  no  limit  on  our  production  of  manufac- 
tured articles.  That  is  a  matter  chiefly  of  local  resources  and 
foreign,  not  local,  demands.  We  have  always  had  the  re- 
sources (though  we  are  only  just  beginning  to  realize  their 
extent),  and  now  the  German  nation  has  unwittingly  thrown 
open  the  markets  of  the  world  to  us.  Are  our  governments, 
our  manufacturers'  associations  and  our  boards  of  trade  tak- 
ing advantage  of  our  to-day's  unusual  opportunities,  which, 
however  much  we  may  deplore  the  cause,  it  would  be  folly 
to  fail  to  take  fullest  advantage  of  commercially. 


What  More  Can  Canada  Produce? 

The  effect  of  the  recent  increase  in  tariff  charges  on  Can- 
adian electrical  imports,  on  trade  "within  the  Empire,"  is 
rather  difficult  to  foresee.  To  a  considerable  extent  the  mat- 
ter is  in  the  hands  of  the  Canadian  manufacturer.  If  he  is 
satisfied  to  adhere  to  the  prices  quoted  up  to  the  present 
time,  it  will  make  our  market  increasingly  difficult  for  out- 
side manufacturers  to  do  business  in,  and  should  consequent- 
ly be  the  means  of  stimulating  our  home  industries.  In  this 
case  the  consumer  is  fairly  treated,  our  manufacturers  gain 
the  advantage  of  their  normal  profit  0:1  an  increased  number 
of  sales,  but  the  government  coffers  are  not  replenished  in 
proportion. 

If,  on  the  other  hand,  Canadian  manufacturers  make  the 
increased    tariff    the    occasion    of   increasing    their   prices    to 
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tlio  consuuu'i-  in  proportion,  the  ratio  of  imported  to  home 
manufactured  goods  used  in  Canada  will  probably  remain 
about  the  same.  The  consumer  will  pay  the  added  cost, 
the  manufacturer  will  profit  to  the  extent  that  the  consumer 
loses  on  home  manufactured  goods,  and  the  government  will 
get  its  proportionate  increase  in  tariffs  which  also  will  come 
out  of  the  consumer.  Home  industries  will  not  be  stimu- 
lated to  any  extent,  however. 

In  lines  not  now  manufactured  in  Canada,  the  natural 
tendency  of  the  increased  tariff  will  be  to  encourage  the  es- 
tablishment of  new  industries.  This  in  itself  is  much  to  be 
desired.  There  are  many  things  we  can  manufacture  in 
Canada  as  a  result  of  our  varied  resources,  but  we  do  not 
seem  to  be  able  yet  to  grasp  the  idea  of  foreign  markets  for 
our  goods — especially  in  electrical  matters;  this  is  shown  by 
the  small  total  of  our  electrical  exports.  Now,  when  many 
markets  at  different  points  all  over  the  world  are  forced  to 
look  for  new  sources  of  supplies,  Canada  will  do  well  to 
make  a  bid  for  the  business. 

Elsewhere  in  this  issue  we  print  a  number  of  letters 
from  men  prominently  connected  with  the  electrical  trade  in 
Canada,  which  contain  valuable  suggestions  as  to  what  Can- 
ada might  further  produce  in  the  way  of  manufactured  ar- 
ticles. These  letters  have  been  written,  too,  having  chiefly 
in  mind  the  home  demand.  If  the  broader  questions  of  ex- 
port and  foreign  demand  had  been  considered,  there  is  no 
doubt  the  list  would  have  been  vastly  increased,  and,  as  well, 
added  force  would  have  been  given  to  suggestions  actually 
made.  One  cannot  but  be  impressed,  however,  with  the 
fact  that  there  is  so  little  uniformity  in  these  suggestions, 
which  indicates  that  if  this  matter  should  receive  proper  and 
extended  consideration,  the  number  of  products  we  would 
find  we  can  manufacture  would  assume  tremendous  propor- 
tions. We  commend  these  letters  to  our  readers,  to  our 
financial  men,  to  our  manufacturers.  They  contain  hints  and 
suggestions  from  men  who  speak  through  experience  and 
which  may  well  form  the  basis  of  a  much  broader  manufac- 
turing policy   than   Canada   has   pursued   in   the  past. 


New  Niagara-Dundas  Line 

The  Hydro-electric  Power  Commission  of  Ontario  re- 
cently placed  in  operation  their  new  double  circuit  tower 
line  between  Niagara  Falls  and  Toronto.  Some  titne  ago 
when  some  little  difficulty  developed  in  the  insulators  on  this 
line,  the  matter  of  establishing  auxiliary  steatn  plants  was 
discussed,  but  it  was  considered  wiser  in  the  interests  of  con- 
tinuity of  service  throughout  the  system  to  duplicate  the 
transmission  line  over  the  main  part  of  the  system.  The 
Commission  now  has  four  circuits  connecting  Niagara  Falls 
with  Dundas,  that  part  of  the  whole  system  which  is  most 
liable  to  electrical  disturbance,  and  it  would  appear  to  be 
extremely  unlikely  that  all  four  of  these  lines  will  be  put 
out  at  the  same  time.  Aside,  also,  from  constituting  an 
added  insurance  of  a  continuity  of  service  to  the  people  of 
Ontario,  these  lines  have  doubled  the  capacity  of  the  sys- 
tem, which  seems  very  necessary  in  the  light  of  recent  an- 
nouncements by  the  chairman  of  the  Provincial  Commission 
that  the  peak  load  has  already  very  closely  approached  the 
maximum  of  100,000  h.p.  for  which  the  Provincial  contract 
calls  with  the  Ontario  Power  Company  of  Niagara  Falls. 
The  tower  used  on  the  new  line  docs  not  differ  from  that 
used  on  the  Windsor  extension,  which  was  described  and 
illustrated  in  our  issue  of  April  l.'itli,  I'.il-t,  page  (i:i.  These 
towers  are  07  ft.  high  with  three  cross  arms  strongly  braced, 
the  upper  one  also  carrying  two  steel  wires  for  lightning  pro- 
lection  purposes.  The  two  circuits  are  placed  one  on  each 
side  of  the  tower  in  tandem  arrangement.  The  lowest  cross 
arm  of  the  tower  is  20  ft.  2  in.  from  tip  to  tip,  the  upper  arms 
being   slighlly   shorter.     The   insulator   units   are   practically 


identical  with  the  original  type,  the  standard  insulator  con- 
taining eight  units  and  the  strain  insulators  two  parallel 
sets  of  ten  units  each.  A  clearance  of  9  ft.  between  con- 
ductors  on   the   same   circuit   is   maintained    throughout. 

The  new  double  circuit  is  of  copper,  this  being  no  doubt 
largely  determined  by  the  favorable  prices  which  prevailed 
for  this  material  at  the  time  the  contracts  were  let.  The 
first  line  was  originally  of  4/0  equivalent  aluminium,  but  the 
Commission  has  just  completed  the  work  of  changing  this 
over  to  4/0  equivalent  steel  core  aluminium  cable.  This 
latter  was  supplied  by  the  Northern  Aluminum  Company. 


Canada's  Power  Possibilities 

We  ask  the  attention  of  our  readers,  especially  our  over- 
seas cousins,  to  the  illustrations  of  developed  and  unde- 
veloped Canadian  water  powers  shown  in  this  issue,  and  the 
brief  descriptive  article  which  deals  with  this  subject.  These 
views  are  merely  tj'pical  and  far  from  complete.  As  regards 
the  undeveloped  powers,  our  illustrations,  of  course,  repre- 
sent the  merest  fraction  of  the  sum  total.  We  point  to  these 
with  considerable  pride  and  in  the  belief  that  few  countries 
in  the  world,  if  any,  could  make  a  more  formidable  show- 
ing in  the;  way  of  large  units  and  large  capacity  develop- 
ments  and   power   sites. 


Industries  and  Cheap  Power 

In  investigating  the  relative  requirements  of  the  differ- 
ent industries  which  should  thrive  and  which,  therefore, 
should  be  encouraged  in  Canada,  one  may  follow  different 
lines  of  reasoning.  One  train  of  thought  naturally  makes 
us  turn  to  the  benefits  to  be  derived  from  our  large  water- 
powers  now  still  unused.  Water-power  means  cheap  power 
where  large  amounts  and  continuous  operations  are  required. 

The  following  table  has  been  prepared  by  the  Commis- 
sion of  Conservation,  Canada,  from  both  Canadian  and 
United  States  census  reports  and  various  other  sources.  It 
shows  the  amount  of  power  required,  in  the  different  in- 
dustries enumerated,  to  produce  $1,000  worth  of  product 
during  one  year.  The  greater  this  proportion,  the  greater 
attraction  will  cheap  power  have   for  this   industry. 

Industry  H.P.  luciuired 

pei-Sl.ul  10  product 
(Data  from  various  sources)  per  year. 

Nitrates  froin  nitrogen  of  the  air 31.4 

Mechanical    wood    pulp     16.93 

Aluminium 16.00 

Calcium   carbide 1.5.39 

(Data  from  Canadian  census) 

Cement 7.O8 

Log    products     2.95 

Brick,  tile  and  pottery 3.28 

Iron  and  steel  products 1.98 

Cottons 1.97 

(Data   from   U.   S.   census) 

Cement 5.91 

Paper  and  wood  pulp 4.87 

Kaidin  and  ground  earth 4,.i~ 

Brick  and  tile .j.c; 

Grindstones n.3'y 

Iron  and  steel,  blast  furnaces 3. 00 

Flax  and  hemp,  dressed 2.46 

Lumber  products 2.40 

Cotton   goods 2.07 

I'arborundum  re<|uircs  ."i.l.'iO  h.p.  hours  to  produce  one 
ton.  In  the  manufacture  of  nitric  acid  from  the  nitrogen  of 
the  air,  one  horse  power  is  required  for  every  900  lbs.  of  acid 
produced  in  a  year.  The  process  of  making  graphite  in  elec- 
tric furnaces  also  requires  a  large  amount  of  power. 
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Canadian  Powers— Developed  and  Latent 

A  brief  and  very  general  review  of  the  situation  as  regards  power  possibilities  in  Canada 
— Our  resources  in  water  falls,  coal  mines,  oil  and  gas  fiields  as  yet  can  only 
be  guessed  at— Some  typical  illustrations  of  our  operating  hydro- 
electric plants  and  of  our  undeveloped  water  falls 


Even  Canadian  engineers  wlio  have  spent  many  years 
sludying  the  water  power,  coal  and  other  resources  of  Can- 
ada, liesitate  to  name  figures  which  should  represent  the  lim- 
it of  our  potentialities.  In  the  matter  of  water  powers,  the 
Commission  of  Conservation  of  Canada  some  three  or  four 
years  ago  published  a  report  on  various  water  falls  at  differ- 
ent points,  which  totalled  so-niething  over  30,000,000  h.p.; 
this,  too,  was  without  taking  into  consideration  the  utiliza- 
tion of  proper  storage  facilities,  which  would  greatly  in- 
crease the  power  obtainable.  This  report  has  since  been 
shown,  as  indeed  it  was  anticipated  by  the  Commission  at 
the  time  of  publication  it  would  be,  to  have  been  lacking 
in  accuracy  at  many  points.  For  example,  on  one  of  our 
largest  rivers,  the  Nelson,  which  the  Commission  reported 
as  capable  of  developing  something  over  6,000,000  h.p.,  later 
investigations  have  shown  that  this  estimate  is  considerably 
too  high,  unless  conditions  of  regulation  which  it  would  be 
expensive  to  obtain  could  be  brought  to  bear.  On  the  other 
hand,  in  the  province  of  British  Columbia,  where  it  is  known 
that  some  of  the  largest  water  power  possibilities  exist  and 
certainly  much  the  highest  heads,  the  Commission  only  ac- 
counted for  1,000,000  h.p.  In  the  meantime,  however,  the 
Commission's  engineers  have  been  actively  prosecuting  their 
work  of  investigation  at  other  points  of  this  province,  and, 
though  no  figures  are  yet  available,  it  now  seems  probable 
that  this  estimate  is  many  times  too  small  and  may  not 
represent  more  than  10  to  20  per  cent,  of  the  total  amount 
of  power  that  will  be  accounted  for  when  the  Commission's 
work  is   completed. 

In  addition,  there  is  a  large  area  across  the  north  of 
Canada  where  immense  rivers  exist,  but  in  connection  with 
which  figures  have  never  been  obtained,  either  as  to  flow 
or  fall;  this  largely  for  the  reason  that,  being  too  far  re- 
moved as  yet  from  the  centres  of  commerce  and  so  not 
likely  to  be  required  for  some  years  to  come,  no  good  pur- 
pose could  be  served  by  prosecuting  the  work  in  the  more 
northern  sections  until  accurate  and  sufficient  information 
throughout  the  more  thickly  populated  districts  had  been 
secured. 

Lage  Area  to  Cover 

It  must  be  taken  into  consideration  that  the  area  to  be 
investigated  is  very  large  indeed,  that  the  resources  of  the 
Commission  are  far  from  unlimited  and  that,  inasmuch  as 
the  work  was  only  recently  undertaken,  it  will  require  pos- 
sibly a  number  of  years  yet  before  we  can  form  any  just 
and  accurate  idea  of  the  amount  of  power  we  could  develop, 
even  without  taking  into  consideration  the  almost  equally 
important  question   of  regulation. 

The  water  falls  of  Canada  are,  perhaps  unfortunately, 
not  evenly  distributed  over  the  Dominion,  and  there  is  a 
large  area  in  the  central  west.  Alberta  and  Saskatchewan, 
where  no  very  large  sources  of  power  are  available  except 
through  long  distance  transmission,  requiring  higher  de- 
velopments of  the  art  of  transmission  than  have  yet  been 
proven  feasible.  However,  all  over  this  area  it  has  now 
been  shown  that  Canada  has  immense  areas  of  coal,  the 
province  of  Alberta  being  practically  underlaid  with  a  good 
quality  of  bituminous,  which,  though  not  yet  of  sufficient 
value  to  transport  great  distances,  could  nevertheless  be 
used  to  excellent  advantage  locally  in  the  development  of 
power  through  steam  turbine  or  other  units.     Added  to  this 


there  are  being  located  from  time  to  time  available  gas  and 
oil  wells,  all  of  which  add  to  the  already  almost  unlimited 
possibilities  which  Canada  appears  to  possess  in  the  way  of 
material  for  supplying  electric  power. 

Only  a  very  small  percentage  of  the  total  water  power 
of  Canada  has,  of  course,  been  developed  to  date.  The  sum 
total,  including  Niagara  Falls,  which  is  the  point  of  most 
complete  development,  would  probably  approximate  a  mil- 
lion, so  that,  supposing  that  at  a  rough  estimate  we  possess 
not  more  than  25,000.000  h.p.  in  all,  and  have  developed  half 
a  million,  we  are  still  only  utilizing  l/25th  of  the  power  pos- 
sibilities. Our  coal  areas  are  scarcely  touched,  but  we  may 
confidently  look  in  the  near  future  for  the  establishment  of 
large  steam  turbine  plants  at  different  points,  where  coal 
can  be  most  economically  mined  and  where  there  is  a  market 
of  fair  size  within  transmission  distance.  A  number  of  such 
schemes  have  been  discussed  for  Western  Canada,  and  under 
normal  conditions  would  probably  have  been  under  way  be- 
fore this.  Following  a  revival  of  trade,  which  is  inevitable 
in  the  near  future,  the  demand  for  large  quantities  of  power 
will  become  more  insistent,  and  electrical  equipment  of  every 
sort  will   be   in   demand. 

Large  Developments  and  Units 

Canada  probably  possesses  in  proportion  to  her  popula- 
tion a  greater  number  of  large  water  power  developments 
using  large  units  than  any  other  country  in  the  world.  Our 
plants  at  Niagara  Falls  have  been  described  at  length  in 
this  and  other  journals,  and  are  widely  known.  The  largest 
station  at  Niagara  Falls  is  the  Ontario  Power  Company's 
plant,  which,  with  their  14  units,  illustrated  elsewhere,  has 
a  total  capacity  of  170,000  h.p.  The  Canadian  Niagara  Power 
Company,  also  shown  herewith,  have  installed  seven  units 
to  date,  and  have  made  provision  for  the  addition  of  four 
more.  The  installed  capacity  of  this  plant  is  75,000  h.p.  The 
Toronto  Power  Company  have  installed  their  full  quota  of 
generators,  eleven  in  number,  which  place  them  in  a  position 
to  develop  165.000  h.p.  continuously.  This  makes  a  total 
for  Niagara  Falls  at  present  available  of  410,000  h.p. 

This  large  amount  of  power  is  developed  on  the  Can- 
adian side  at  Niagara  Falls,  and  represents  practically  the 
limit  of  development  allowed  by  the  Dominion  Government 
at  the  present  time,  and  all  that  is  considered  feasible  to 
develop  without  interfering  with  the  scenic  value  of  the  falls. 
Unfortunately,  Canadian  industries  were  not  developed  to 
such  an  extent,  when  these  plants  were  installed,  that  they 
could  absorb  all  this  power,  and  a  considerable  percentage 
of  the  total  is  exported  to  the  United  States.  The  serious- 
ness of  the  power  situation  from  the  point  of  view  of  the 
Province  of  Ontario  on  this  account  is  unquestioned.  The 
Hydro-electric  Power  Commission  of  Ontario,  which  some 
five  years  ago  were  criticized  for  contracting  for  100.000  h.p. 
for  distribution  throughout  Ontario,  as  being  a  possibility 
so  far  removed  as  to  make  the  contract  appear  ridiculous, 
now  actually  finds  itself  up  against  the  problem  of  providing 
almost  immediately  for  a  supply  of  power  in  excess  of  this 
amount.  Several  weeks  ago  it  was  announced  that  the  peak 
load  of  the  Commission  had  reached  the  total  of  92,000  h.p., 
and  it  w-as  anticipated  that  at  the  rate  new  municipalities 
•  were  being  added  and  old  customers  increasing  their  require- 
ments, the  100,000  mark  would  be  reached  within  the  next 
two    or    three    months.     With    Niagara    Falls    developed    to 
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Cedars  Rapids  Mfg.  and  Power  Co.,  Montreal.    Planned  for  eighteen  10,000  h.p.  units,  ten  of  which  are  installed.    These  generators  have  a  diameter 

of  36  feet,  biggest  in  the  world. 


Units  1  to  10  inclusive,  Ontario  Power  Co.,  Niagara  Falls.  Onl.    With  unll,i  shown  on  page  18  total  capacity  of  this  station  is  1611,000  h.p. 
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City  of  Winnipeg  Municipal  Plant,  Winnipeg  River,  Manitoba-Ultimate  capacity  90,000  horse  power. 


Canadian  Niagara  Power  Co.,  Niagara  Falls,  Ont.    5  units  of  10,000  fi.p.  eacti  and  2  of  12,000  h.p.  each. 
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capacity  and  with  the  surplus  power  serving  established  in- 
dustries in  the  United  States,  our  government  must  see  to 
it  that  the  resources  of  Niagara  Falls  are  carefully  husband- 
ed in  the  future,  and  that  no  agreement  shall  be  ratified  which 
will  allow  of  the  export  of  one  single  horsepower  of  electrical 
energy  which  is  not  already  demanded  by  existing  agree- 
ments. 

Montreal  an  Important  Power  Centre 

But  Niagara  Falls  can  no  longer  be  considered  as  pre- 
eminently the  centre  of  developed  power  in  Canada.  At 
Montreal  during  the  past  year  there  has  been  constructed 
a  plant  by  the  Cedars  Rapids  Manufacturing  and  Power 
Company,  which  when  completed  will  develop  160,000  h.p. 
The  initial  installation,  practically  completed  at  the  present 
moment,  consists  of  ten  units,  which  will  have  a  combined 
capacity  of  100,000  h.p.  In  addition  to  this  the  Shawinigan 
Water  &  Power  Company,  situated  a  short  distance  out  of 
Montreal,  have  just  recently  completed  a  new  station  which 
has  a  normal  capacity  of  90,000  h.p.  in  five  units.  Another 
power  house  of  the  same  company  at  the  same  point,  in- 
stalled previously,  has  a  capacity  of  55,000  h.p.,  making  a 
combined  electrical  capacity  of  145,000  h.p.  normally.  At 
this  same  point  there  are  also  large  hydraulic  developments 
for  certain  industrial  plants,  one  of  the  most  important  being 
the  Northern  Aluminum  Company. 

There  is  also,  in  addition  to  these  two  large  plants,  the 
verj'  considerable  plant  of  the  Canadian  Light  &  Power  Com- 
pany, wdiich  develops  some  30,000  h.p.  on  the  Beauharnois 
Canal.  These  three  plants,  with  smaller  ones  in  the  im- 
mediate neighborhood,  would  therefore  bring  the  total  of 
production,  with  Montreal  as  the  centre,  up  to  approximately 
300,000  h.p.  at  the  present  moment. 

Two  Large  Plants  at  Winnipeg 

Winnipeg  City,  Manitoba,  promises  to  be  another  import- 
ant pow-er  centre.  There  are  at  the  present  time  two  power 
plants  operating,  one  by  the  Winnipeg  Electric  Railway  Com- 
pany, and  the  other,  illustrated  elsewhere  in  this  issue,  by. 
the  municipality  of  the  city  of  Winnipeg.  These  two  water 
power  developments  represent  probably  only  about  one- 
fourth  of  the  water  power  possibilities  on  the  Winnipeg  River, 
located  within  approximately  one  hundred  miles  of  Winni- 
peg,— a  reasonable  transmission  distance.  The  amount  of 
power  that  could  be  supplied  to  Winnipeg  without  meeting 
any  insuperable  difficulties  in  the  way  of  installation  is  about 
250,000  h.p.  W'ith  fair  regulation  it  is  calculated  this  can  be 
increased  to  400,000  h.p.,  and,  with  maximum  regulation,  to 
well  over  the  half  million  mark. 

The  Winnipeg  Electric  Railway  power  plant  is  situated 
fifty-two  miles  from  Winnipeg  and  is  capable  of  developing 
about  26,000  h.p.  The  municipal  plant  is  planned  for  a  capa- 
city of  88,000  h.p.,  but  up  to  the  present  only  five  units  of 
about  5,000  h.p.  each  have  been  installed. 

Another  large  plant  is  situated  at  Fort  William,  east  of 
Winnipeg,  at  Kakabeka  Falls,  on  the  Kaministiquia  River, 
and  further  west  we  have  the  Horse  Shoe  Falls  plant  and 
the  Kananaskis  Falls  plant  of  the, Calgary  Power  Company, 
the  Stave  Lake  plant  of  the  Western  Canada  Power  Com- 
pany, the  two  large  hydro-electric  plants  of  the  B.  C.  E.  R. 
Company,  and  the  West  Kootenay  Power  &  Light  Company. 
The  Kaministiquia  Power  Company  has  a  total  horsepower 
capacity  of  35,000,  installed  in  four  units,  the  last  one,  just 
completed,  having  a  capacity  of  12,000  h.p.  The  capacity  of 
the  Calgary  Power  Company  is  approximately  30,000  h.p..  in 
units  varying  from  6,000  h.p.  down. 

The  Jordan  River  Power  Company,  a  subsidiary  of  the 
B.  C.  E.  R.  Company,  just  recently  completed  the  installa- 
tion of  a  13,000  h.p.  unit  in  their  plant  at  Jordan  River.  This 
plant  when  complete  will  contain  another  unit  of  this  size, 
in  addition  to  two  smaller  units  of  6,000  h.p.  each,  which 
have  been  operating  for  some  two  years.     This  plant  oper- 


ates under  a  static  head  of  1,14.';  ft.  This  latter  plant  is  in 
addition  to  the  parent  plant  of  the  B.  C.  E.  R.  Company  in 
power  houses  Nos.  1  and  3  in  Burrard  Inlet,  which  have  a 
capacity  of  approximately  45,000  h.p.  each.  In  addition  to 
this,  the  B.  C.  E.  R.  Co.  operates  large  auxiliary  steam  tur- 
bine plants  in  connection  with  both  \'ancouver  and  Victoria 
cities. 

The  Western  Canada  Power  Company  have  just  com- 
pleted the  installation  of  their  third  13,000  h.p.  unit,  and  are 
planning  the  installation  of  the  fourth  unit,  which  will  bring 
their  capacity  up  to  approximately  50,000  h.p.  This  plant 
is  situated  some  fifty  miles  from  Vancouver  city.  The  West- 
ern Canada  Power  Company  also  are  planning  to  develop 
a  second  site  of  equal  capacity  with  their  first  plant,  the  sec- 
ond plant  to  be  situated  a  few  miles  down  the  river.  With 
the  plants  of  these  two  companies  installed  to  capacity,  Van- 
couver will  be  the  centre  of  one  of  the  four  Canadian  large 
power  districts  at  present  under  aggressive  development. 

In  the  foregoing  we  have  touched  only  on  the  plants 
of  the  first  magnitude  using  larger  units.  In  many  instances 
the  smaller  water  falls  have  been  developed  because  smaller 
capital  expenditure  was  concerned.  The  number  of  generat- 
ing plants  in  Canada  of  the  second  magnitude,  including,  say, 
a  total  capacity  of  10,000  h.p.  and  under,  and  utilizing  units 
of  2,000  and  3,000  h.p.,  may  be  said  to  be  legion. 

Work  of  Ontario  Commission 

Even  so  brief  a  review  as  the  foregoing  on  Canada's 
electrical  possibilities  would  be  incomplete  without  some 
mention  of  the  developments  in  transmission  line  engineer- 
ing in  which  Canada  has  played  a  prominent  part.  The  two 
most  important  of  these  are  probably  the  distribution  sys- 
tem of  the  Hydro-electric  Power  Commission  of  Ontario, 
and  the  newest  transmission  line  of  the  Shawinigan  Water 
&  Power  Company.  The  Ontario  line  operates  at  110,000 
volts,  and  the  Shawinigan  line  is  constructed  for  operation 
at  100,000  volts.  The  possibilities  of  long  distance  trans- 
mission have  been  shown,  particularly  in  the  case  of  the 
Ontario  line,  which  now  stretches  from  Niagara  Falls  on 
the  east  to  Windsor  on  the  west,  a  distance  of  some  285 
miles.  It  is  interesting  to  note  that  the  line  loss  for  this 
great  distance  has  been  so  carefully  considered  that  no  diffi- 
culties have  been  encountered  in  the  way  of  operation. 

Within  the  last  few  days,  the  Commission  have  com- 
pleted a  duplicate  line  between  Niagara  Falls  and  Dundas, 
that  is,  between  their  step-up  station  and  their  main  distri- 
buting station.  This  line  is  approximately  50  miles  long 
and  the  tower  line,  of  steel  construction,  carries  two  circuits 
of  4/0  copper.  The  capacity  of  the  new  line  is  almost  identi- 
cal with  the  first  line  of  the  commission,  except  that  a  some- 
what different  route  is  followed  and  that  copper  has  been 
used  instead  of  aluminium.  No  doubt  the  copper  prices  which 
ruled  during  the  early  part  of  last  year  played  an  important 
part  in  deciding  the  engineers  to  use  copper  cable.  The 
Commission  has  also  recently  cora^eted  their  work  of  chang- 
ing over  the  original  aluminium  line  to  steel  core  aluminium, 
so  that  the  four  transmission  lines,  as  they  now  stand,  be- 
tween Niagara  Falls  and  Dundas,  are  two  4/0  copper  equiva- 
lent aluminium  steel  core  cables  and  two  of  4/0  copper. 
Operation  of  this  line  has  been  at  110,000  volts  suspended 
by  eight  unit  type  insulators.  Aside  from  certain  weaknesses 
which  developed  in  the  insulators  a  couple  of  years  after  they 
had  been  placed  in  operation,  and  which  have  now  been 
overcome,  and  some  little  troubles  which  arose  as  the  re- 
sult of  the  considerable  sag  which  was  necessarily  allowed 
in  the  original  aluminium  cables  and  which  has  now  been 
remedied  by  the  substitution  of  steel  core  aluminium,  we 
understand,  this  line  has  been  operating  with  entire  satis- 
faction and  giving  no  more  trouble  than  would  normally 
have  been  experiencsd  from  a  much  lower  voltage  trans- 
mission system. 
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Canada's  War  Contributions 


A  Brief  Review  of  the  Sliare  Canada  is  Taking  in  Carrying  the  Burden 
of  the  Mother  Country  at  this  Time  of  Stress  and  Strain 


By  Mr.  Frederic  Nicholls 


At  present  no  definite  statistical  information  can 
be  collected  which  will  adequately  set  forth  the  full 
measure  of  Canada's  effort  towards  carrying  her  fair 
share  of  the  burden  of  the  Mother  Country  during  this 
time  of  great  stress  and  strain,  and  probably  some  of 
the  most  important  measures  of  a  helpful  nature  have 
not  been,  and  cannot  be  at  this  time,  made  public. 
and  must  be  left  to  the  Historian  to  set  forth,  when  a 
history  of  Canada's  share  in  the  European  war  is  fitly 
chronicled. 

What  is  already  known,  however,  is  sufficient  to 
prove  that  from  every  point  of  the  Dominion  the  spon- 
taneous outpourings  of  our  Canadian  people,  whether 
directed  through  Parliament,  County  and  Municipal 
Councils,  voluntary  organizations,  or  by  individual  ef- 
fort, have  been  such  as  to  bring  home  to  us  all  the 
thought  that  we  are  an  important  link  in  the  mighty 
chain  that  binds  the  world-wide  British  Empire  to- 
gether. 

Without  doubt  our  greatest  contribution  to  the 
Empire  is  the  thousands  of  the  best  and  bravest  of  our 
male  population  who  have  volunteered  for  active  ser- 
vice in  the  defence  of  the  British  Dominions,  and  some 
thirty  thousand  of  whom  are  now  in  the  firing  line  in 
France.  No  man  can  give  more  than  liis  life  to  a  cause, 
and  some  eighty  thousand  brave  hearts  by  volunteering 
to  fight  the  battles  of  the  Empire  have  already  of- 
fered to  make  this  supreme  sacrifice,  but  our  ultimate 
tribute   in   blood   cannot  yet   be   estimated. 

As  to  our  contributions  in  money  and  goods,  few 
are  aware  that  the  cost  to  Canada -of  its  expenditure 
for  the  equipment  and  maintenance  of  our  troops  is 
upwards  of  three  hundred  thousand  dollars  daily,  and 
the  vast  sums  that  are  being  spent  in  this  way  will 
have  to  be  augmented  for  at  least  a  generation  to  come 
by  other  sums  for  the  maintenance  of  tlie  wounded  and 
disabled,  and  for  pensions  to  the  dependents  of  those 
who  will  not  return.  In  addition  the  F"ederal  Govern- 
ment has  incurred  exp^ditures  for  the  purchase  of  sub- 
marines; have  provided  our  allies  with  over  two  hun- 
dred field  and  machine  guns;  have  donated  the  sum 
of  one  hundred  thousand  dollars  for  the  Canadian 
Hospital  in  France;  fifty  thousand  dollars  to  the  Bel- 
gian Relief  Fund;  and  one  million  bags  of  flour  to  the 
British  Government  for  the  purpose  of  relieving  dis- 
tress. 

What  the  Federal  Government  has  done,  as  above 
set  forth,  is  but  an  earnest  of  the  sentiment  of  our 
people  to  uncomplainingly  assume  to  the  fullest  extent 
their  share  of  responsibility.  The  several  Provincial 
Legislatures  have  also  undertaken  very  heavy  responsi- 
bilities, and  collectively  have  donated  in  cash  or  pro- 


duce the  equivalent  of  several  million  dollars.  Our 
cities,  large  and  small,  have  not  been  backward  in  well- 
doing, and  have  contril)uted  directly  in  cash,  or  in  the 
purchase  of  artillery,  machine  guns,  food,  and  sub- 
scriptions to  the  Patriotic  Fund  and  for  other  benevo- 
lent purposes,  several  additional  millions  to  help  swell 
the  grand   total. 

Private  effort,  however,  is  the  best  gauge  of  our 
realization  of  our  duty  to  ourselves  and  our  Empire, 
and  who  can  estimate  the  weight  of  our  individual  ef- 
fort to  its  full  measure.  We  know  that  millions  have 
been  subscribed  to  the  Canadian  Patriotic  Fund,  Can- 
adian Red  Cross  Society,  Belgian  Relief  Fund,  Can- 
adian Women's  Hospital,  and  for  the  purchase  of  bat- 
teries of  machine  guns,  motor  ambulances,  and  for 
other  purposes.  We  know  that  our  great  financial, 
industrial,  and  commercial  institutions  have  subscribed 
nuinificently,  and  that  many  of  our  wealthy  citizens 
have  given  abundantly  of  their  means,  but  in  my  judg- 
ment the  outstanding  feature  of  all  is  the  wonderful 
manner  in  which  the  individual  citizens,  high  and  low, 
male  and  female,  old  and  young,  have  rallied  to  the 
flag. 

The  tocsin  of  war  was  first  sounded  in  August  last, 
and  we  then  knew  to  a  certainty  that  England  had,  as 
ever,  decided  to  stand  for  freedom's  cause,  and  from 
that  moment  our  individual  effort  has  continued,  and 
will  continue.  Is  it  not  inspiring  when  we  think  how 
well  the  old  adage  "Many  hands  make  light  work"  has 
been  exemplified?  Picture  the  busy  hands  of  hund- 
reds of  thousands  of  Canadian  women  knitting  and 
sewing,  in  season  and  out  of  season,  so  that  our  sold- 
iers may  be  more  comfortable.  From  the  squaw  in  far- 
oflf  Alaska  to  the  Cape  Breton  fisherman's  widow,  and 
throughout  all  the  thousands  of  miles  between,  the 
clash  of  the  knitting  needle  has  never  ceased  since  the 
call  to  arms,  and  our  women,  in  this  and  many  other 
ways,  have  set  a  noble  example. 

The  Home  Guards,  the  Boy  Scouts,  and  school 
children's  contributions  are  only  a  few  more  of  the 
many  instances  that  help  to  swell  the  volume  of  great 
achievement  by  a  united  people. 

When,  happily,  the  war  is  ended,  and  we  count 
the  cost,  enormous  though  it  be,  in  blood  and  treasure, 
we  as  a  nation  will  have  no  vain  regrets.  We  will  have 
come  through  the  sacrificial  flames,  and  while  in  many 
homes  there  may  be  the  vacant  chair,  while  many 
purses  may  have  shrunk  to  emptiness,  the  world  will 
know  that  our  young  country,  far  removed  from  the 
scene  of  conflict  and  burdened  with  its  own  domestic 
problems,  did  not  "Lag  superfluous  on  the  stage,"  but 
has  set  an  example  that  will  be  remembered  by  gener- 
ations  to   come. 
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Toronto  Power  Company's  Generating  Station,  Niagara  Falls,  Ont.— There  are  now  eleven  units  as  shown,  15,000  h.p.  capacity 

each,  operating  und^r  an  approximate  head  of  130  feet. 
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Canada  Must  Have  Many  More  Factories 

There  Are  Many  Things  We  Import  that  Might  be  Made  at  Home ;  and  Many  Things 
We  Could  Export  if  We  Made  Them.— TO-DAY  the  Time  to  Get  Started 


[The  coi-respondence  below  is  in  response  to  a  limited 
number  of  enquiries  sent  out  to  prominent  central  station 
men,  eleetrical  engineers  and  others  directly  or  indirectly 
connected  with  the  purchase,  operation  and  maintenance  of 
electrical  equipment  of  various  sorts,  asking  for  suggestions 
which  might  assist  our  home  manufacturers  to  widen,  with 
advantage  both  to  themselves  and  the  consumer,  the  scope 
of  their  operations.  This  matter  is  referred  to  editorially 
elsewhere. — Editor.] 

Fixation  of  Nitrogen 

Editor,   Electrical   News: 

The  future  of  Canada  lies  in  the  development  of  its 
agriculture.  Canada  has  been  called  the  granary  of  the 
Empire.  Our  methods  of  farming  are  still  primitive;  the 
methods  of  cultivation  used  by  the  first  settlers  are  yet  the 
methods  of  today.  The  soil  is  rapidly  being  impoverished. 
Nitrogen  in  a  form  suitable  for  the  enriching  of  the  soil  will 
soon  be  required  and  that  in  very  large  quantities.  Plants 
must  have  nitrogen  to  live  and  the  great  majority  of  agri- 
cultural products,  wheat  particularly,  obtain  the  nitrogen 
compounds  necessary  to  their  growth  from  the  ground  itself. 
Chilian  nitrate  of  soda  or  Chili  saltpetre  is  the  best  known 
of  fertilizers  and  is  exported  from  Chili  and  Peru  to  the 
dififerent  countries  of  the  world  in  enormous  quantities,  over 
three  million  tons  annually.  The  United  States  imported 
over  500,000  tons  of  the  product  in  1914;  Canada's  imports 
exceed  30,000  tons.  Chili  saltpetre  is  largely  employed  also 
in  the  manufacture  of  explosives,   dyes  and  other  articles. 

Saltpetre  can  be  manufactured;  that  is,  the  nitrogen  of 
the  air  can  be  fixed.  Oxides  of  nitrogen  and  nitric  acid  can 
be  obtained  by  utilizing  electrical  energy  to  abstract  the  nitro- 
gen in  suitable  form  from  the  atmosphere.  Large  factories 
in  Norway  and  Germany  are  producing  atmospheric  nitrates 
and  are  a  commercial  success.  Saltpetre  manufactured  in 
Canada  for  the  British  Empire  is  a  new  industrial  enterprise 
which  will  surely  have  to  be  met  as  soon  as  our  war  is  over. 
We  have  the  water  power  for  developing  the  electrical  en- 
ergy, we  have  the  atmosphere,  we  have  the  brains.  Today 
is  the  time  to  think  of  getting  this  industry  started. 
Yours  truly, 

(Signed)  L.  A.  Herdt, 
Department   of  Electrical   Engineering, 
Montreal,   Que.  McGill   University. 


An  Industrial  Commission 

Editor,    Electrical    News: 

In  many  cases  where  the  present  depression  has  affected 
individuals  and  localities,  the  underlying  trouble  apparently 
is  that  the  individual  or  locality  is  not  a  producer  of  the 
necessities  of  the  country.  For  this  reason,  therefore,  much 
personal  energy  is  now  either  lying  dormant  or  being  ex- 
pended without  attaining  financial  results.  If  in  the  im- 
mediate future  this  energy  can  be  concentrated  toward  the 
development  of  the  requirements  a  great  deal  of  good  would 
be  achieved. 

Industrial  history  has  repeatedly  shown  .i  large  financial 
waste  from  ill-advised  investments  in  industrial  enterprises, 
the  failure  of  which  has  in  many  cases  been  due  to  a  limited 
market  and  the  excessive  expense  of  transportation.  It 
would,  therefore,  appear  that  an  Industrial  Commission  or- 


ganized of  thoroughly  competent  and  experienced  men  with 
powers  to  authorize  the  formation  of  industrials  only  after 
careful  investigation  of  the  personnel  of  the  company,  the 
raw  jiroduct  which  it  is  proposed  to  utilize  and  the  facilities 
for  manufacture  and  transportation,  could  produce  most 
beneficial   results   in   this  country. 

The  status  given  to  the  enterprise  by  the  endorsement 
of  such  an  organization  would  increase  the  confidence  of 
the  public  and  lead  to  the  development  of  enterprises  which 
would  prove  successful  within  their  own  districts. 

This  Commission,  further,  through  its  studies  would  be 
able  to  advise  the  government  what  reasonable  protection 
any  individual  line  of  manufacture  should  have  in  order  to 
produce  the  article  without  being  a  burden  to  the  consumers. 

There  is  no  question  but  that  Canada  owns  many  re- 
sources at  the  present  time  which  are  undeveloped  and  whose 
development  would  prove  a  great  financial  asset  to  the 
country,  but  it  would  appear  that  their  development  should 
be  along  systematic  and  rational  lines. 
Yours  truly, 

(Signed)   A.   K.   Grimmer, 
Medicine   Hat,  Alta.  City  Engineer. 

Maintain  Canadian  Quality 

Editor,    Electrical    News: 

Your  inquiry  into  the  "Made  in  Canada"  slogan  is  in- 
deed timely.  In  the  first  place,  we  feel  that  we  can  compli- 
ment our  Canadian  electrical  manufacturers  on  their  wide- 
awake tendency  to  broaden  their  lines  of  output  as  oppor- 
tunity ofifers.  Most  of  them  seem  fully  inclined  to  start  a 
new  line  as  soon  as  it  becomes  apparent  that  the  demand  is 
sufficient  to  warrant  the  expenditure  on  the  necessary  plant, 
and  that  such  plant  has  a  fair  chance  of  remaining  reason- 
ably employed.  It  is  obvious  that  the  manufacturer  cannot 
market  an  article  for  which  the  demand  is  fitful  or  inter- 
mittent, and  do  so  at  a  price  that  will  meet  outside  competi- 
tion. 

It  is  true  that  we  are  at  present  importing  many  special- 
ties, particularly  in  the  way  of  fittings  for  industrial  and 
power  house  installation.  The  total  annual  value  of  all  such 
articles  combined  must  run  into  a  considerable  sum.  The 
fluctuations,  however,  in  the  den^and  for  any  one  line  must 
be  very  considerable.  Under  such  circumstances  the  Can- 
adian manufacturers  cannot  be  blamed  for  declining  to  take 
the  gamble.  The  ultimate  growth  of  our  country  will  gradu- 
ally solve  these  matters  along  natural  lines. 

We  cannot  close  without  touching  on  one  other  phase 
of  the  matter.  Your  query  "Might  not  the  over-use  of  this 
slogan  tend  to  curlail  competition  to  such  an  extent  that 
the  Canadian  people  would  eventually  have  to  pay  much 
higher  prices  for  their  products?"  is  hitting  dangerously 
close  to  the  mark.  Since  the  outbreak  of  the  war  there  have 
been  tendencies  to  shelter  price  increases  behind  a  "Made 
in  Canada"  cry.  WC  all  ailnili  llie  ihily  of  the  country  tc 
du'  manufacturer.  Let  nut  the  manufacturer  forget  his  duty 
111  the  country.  Almost  any  man  will  show  a  preference 
lOr  the  Canadian  jiroducl  if  offered  about  the  same  value  at 
aiiproximately  the  same  price.  \ery  few,  however,  care  to 
have  their  patriotism  enforced  at  the  point  of  a  highway- 
man's pistol.  We  do  not  infer  that  matters  have  reached  that 
stage  as  yet.     We  sincerely  hope  that  they  will  not.     .\ftcr 
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all,  these  matters  must  be  handled  in  a  give  and  take  spirit — 
"Fift)'-fifty"  as  the  slang  phrase  goes. 
Yours  very  truly, 

(Signed)   F.  R.  F.wart, 
Toronto,  Out.  Ewart  &  Jacob,  Electrical  Engineers. 

*        *        * 

Gears,  Pinions  and  Wheels 

Editor,    Electrical   News: 

After  considering  the  list  of  articles  purchased  by  us 
from  manufacturers  who  are  not  established  in  Canada,  it 
would  seem  that  items  such  as  steel  cut  gears  and  pinions 
could  be  manufactured  in  Canada  with  a  reasonable  assur- 
ance of  success. 

Many  electric  railways  are  using  rolled  steel  wheels  at 
the  present  time.  These  are  not  purchased  in  Canada  and 
it  is  questionable  whether  the  total  consumption  in  Canada 
would  warrant  the  construction  of  a  suitable  plant. 

From  a  commercial  point  of  view  the  slogan  of  "Made 
in  Canada"  is,  of  course,  of  interest  primarily  to  the  manu- 
facturer. 

The  purchaser  is  also  interested  as  this  procedure  will 
result  in  upbuilding  the  country,  thereby  increasing  his  rev- 
enue. The  interest  on  his  part,  however,  will  not  usually 
extend  to  the  purchase  of  inferior  articles  at  prices  higher 
than   can   be   obtained   elsewhere. 

it  is  therefore  a  matter  of  great  importance  that  com- 
plete and  efficient  manufacturing  plants  be  established  so 
that  the  production  of  the  highest  grade  of  goods  at  prices 
which  will  compare  favorably  with  foreign  quotations  may 
be  assured. 

Yours  very  truly, 

(Signed)   G.  Gordon  Gale, 
Hull,   Que.  General   Manager,   Hull   Electric   Co. 

*         *        * 

Need  to  Do  Far  More 

Editor,   Electrical   News: 

1  certainly  agree  with  you  tliat  we  need  to  do  far  more 
manufacturing  in  this  country  than  has  been  done  in  the  past, 
but  one  of  the  first  things  to  do  is  to  offer  the  manufacturers 
ample  facilities  in  the  way  of  reasonable  sites,  low  taxation, 
trackage,  and  reasonable  assurance  that  the  community  in 
which  he  builds  up  his  business  will  not  tax  him  to  the 
earth,  as  soon  as  he  has  reached  an  output  that  from  his 
standpoint  would   be   remunerative. 

I  have  noticed  so  many  times  that  towns  try  to  make 
great  capital  out  of  the  cheap  power  that  they  can  offer  to 
manufacturers,  but  in  talking  to  prospective  manufacturers, 
who  have  turned  down  apparently  good  propositions,  where 
power  is  cheap,  they  have  informed  me  that  they  would  have 
had  to  pay  terrific  prices  for  factory  sites,  and  large  taxes, 
that  more  than  offset  cheap  power.  The  instance  cited  above 
is  one  that  I  have  heard  repeated  a  good  many  times  by 
men  who  have  looked  around  with  a  view  to  putting  up 
plants   for  the  manufacture  of  various  goods. 

One  business  that  I  should  like  to  see  better  established 
is  the  manufacture  of  woollen  goods.  On  our  wonderfully 
rich  and  fertile  plains  of  the  far  West,  arc  splendid  oppor- 
tunities for  raising  sheep,  lots  of  room  for  factory  sites,  near 
the  main  arteries  of  the  country,  like  the  C.  P.  R.,  G.  T.  P., 
and  C.  N.  R.,  and  comparatively  cheap  power  available.  Most 
of  our  cloth  is  made  either  in  Europe  or  the  United  .Stales, 
and  we  are  paying  away  far  too  much  money  for  cloth  which 
might  just  as  well  be  manufactured  in  Canada  from  wool 
raised  in  Canada. 

Throughout  the  West,  the  amount  of  canned  vegetables 
consumed  is  enormous,  and  four-fifths  of  these  same  goods 
are  manufactured  outside  of  Canada. 

Electrically,   I   do   not   think   that   there   is   much   can    be 


done,  as  there  seems  to  be  little  apparatus  imported  from 
other  countries  other  than  within  the  Empire,  which  would 
likely  yield  sufficient  returns  to  manufacturers  here.  IClec- 
trical  business  is  reliant  on  prosperity  in  other  lines  of  manu- 
facturing, and  as  engineers,  the  best  we  can  do  is  to  boost 
as  much  as  we  can  for  factories  in  Canada  for  all  classes  of 
commodities,  and  when  the  demand  for  more  electrical  stuff 
is  created  by  these  manufacturers  needing  electrical  appar- 
atus, I  believe  that  more  and  more  the  electrical  manufac- 
turer will  get  the  business  entirely  into  his  own  hands.  Even 
at  the  present  time,  as  you  know,  the  three  largest  electrical 
companies  in  this  country,  though  in  a  good  many  instances 
their  designs,  particularly  in  new  apparatus,  are  made  up  in 
the  United  States,  the  manufacturing  of  them  is,  however, 
taken  care  of  in  their  Canadian  factories. 
Yours  very  truly, 

(Signed)  Charles  F.  Gray. 
Winnipeg,  Man.  Consulting  Electrical  Engineer. 

Clay  Duct,  Cooking  Devices 

Editor,    Electrical    News: — 

In  reply  to  your  letter  regarding  the  further  develop- 
ment of  trade  in  the  British  Empire,  I  think  that  as  far  as 
the  making  of  things  in  Canada  is  concerned,  very  dis- 
tinct progress  has  been  made  during  the  past  few  years,  and 
increased  development  along  this  line  would  seem  desirable, 
if  it  can  be  secured  without  an  undue  amount  of  protection, 
which  increases  the  cost  to  the  consumer. 

1  do  not  think  that  clay  duct  for  underground  cable  sys- 
tems is  manufactured  in  Canada.  There  is  an  increasing- 
demand  for  it,  and  freight  represents  a  considerable  part  of 
its  cost.  Why  should  it  not  be  made  by  some  of  the  sewer 
pipe   factories   in   Ontario   and   Quebec? 

The  low  rates  prevailing  now  for  electric  power  in 
Ontario  greatly  encourage  the  use  of  electric  cooking  ranges 
and  many  of  the  smaller  current  consuming  devices.  This 
prospective  good  market  should  permit  of  the  manufacture 
of  such  devices  in  large  enough  quantities  to  reduce  prices 
materially,  which  will  result  in  still  further  stimulation  of 
their  use. 

Why  should  it  be  necessary  for  us  to  import  manufac- 
tured articles  in  the  following  extent  annually: 

Belting $      530,000 

Common  window  glass 1,110,000 

Wool  and  manufactures  thereof 34,400,000 

These  are  just  a  few  items  taken  at  random,  a  portion 
of  which  could,  no  doubt,  be  "Made  in  Canada"  to  our  ad- 
vantage. 

Yours  very  truly, 

Signed,  A.  L.  Mudge, 
Toronto,  Ont.  Consulting  Electrical   Engineer. 

Widen  Our  Market 

liditor,   Electrical   News: 

Replying  to  your  request  for  information  as  to  what 
material  we  purchase  outside  of  Canada  which  we  consider 
could  with  advantage  be  made  in  Canada.  This  matter  has 
been  one  which  has  always  been  of  considerable  interest  to 
myself.  Wherever  possible  I  have  been  in  the  habit  of  giv- 
ing preference  to  Canadian-made  goods,  other  things  being 
equal.  There  are,  however,  many  articles  purchased  by  us 
which  we  think  could  be  made  in  Canada  to  advantage, 
although  at  the  present  time  they  are  not  made  at  all,  or 
are  only  made  in  such  a  small  amount  that  it  is  impossible  to 
get  anything  like  competition  in  bids,  or  even  satisfactory 
articles,  if  one  were  to  insist  on  only  Canadian-made  goods 
being  supplied. 

It  would  appear   to   me   that   some   of  the   larger   manu- 
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Two  Ki.OOO  h.r-  unils  of  the  W  eiitern  Canada  Power  Company.    The  nucleus  of  a  100.000  h.p. 
development  on  the  Stave  River,  B.  C. 


I'lant  of  U  innipeu  ICkctric  Railway  Company  on  Winnipeg  River,  Manitoba.    A  second  and  larger  plant 
is  under  consideration  at  the  present  moment. 


March  1,  1915  THE    ELECTRICAL    NEWS  53 

piiiiiiiii!iiii:iiii;iiii!iiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

I  Typical  Undeveloped  Canadian   Water-Powers  | 


Grand  Rapid,  Athabaska  River,  Alberta. 


"The  Notch",  Montreal  River,  Northern  Ontario. 
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factiircrs  in  this  couiitiy  are  very  much  to  Ijlame  for  this 
state  of  affairs.  In  many  cases,  when  establishing  works  in 
Canada,  they  only  make  a  small  portion  of  their  goods  for 
sale  in  this  country,  importing  the  other  material  from  the 
United  States,  or  abroad.  In  many  cases,  these  firms,  when 
submitting  this  material,  endeavor  to  work  on  one's  pre- 
ference for  Canadian-made  goods,  even  putting  up  argu- 
ments in  favor  of  goods  made  by  their  American  branches 
against  goods  made  in  Great  Britain.  This  refers  particu- 
larly to  such  articles  as  street  lighting  equipment,  cables, 
potheads  and  accessories,  electrical  instruments,  turbo  gen- 
erators, lamps,  etc. 

It  would  appear  that  the  above  articles  imported  from 
tlie  United  States  could  with  advantage  be  made  in  the 
Canadian  works  of  the  various  companies,  although  in  cer- 
tain special  cases,  it  may  be  argued  that  the  demand  for 
these  articles  does  not  warrant  manufacturing  in  this  country. 
This  could  hardly  be  so  in  most  cases,  particularly  in  regard 
to  street  lighting  equipment  and  incandescent  lamps. 

Again,  in  many  of  the  otlier  cases,  goods  are  imported 
from  the  United  States  owing  to  the  limited  demand  for 
them  here.  If  tlie  Canadian  works  were  to  do  this  manu- 
facturing and  inaugurate  a  well-thought-out  selling  scheme, 
there  is  no  doubt  that  the  market  for  these  goods  could  be 
considerably  increased. 

It  seems  to  me  that  if  the  "Made  in  Canada"  slogan  is 
to  have  the  desired  effect,  it  will  be  necessary  for  local  firms 
to  give  a  good  deal  of  thought  as  to  which  articles  are  the 
most  satisfactory  and  could  be  made  without  any  undue  ex- 
pense in  this  country. 

It  has  to  be  borne  in  mind  that  Canada  at  the  present 
time,  and  for  some  years  to  come,  will  depend  upon  other 
nations  for  capital  to  develop  her  resources.  To  obtain  this 
capital,  there  must  be  trade  with  the  countries  which  will 
lend  her  the  money,  so  that  were  we  to  build  everything  we 
require,  it  is  doubtful  if  the  country  as  a  whole  would  benefit, 
owing  to  the  natural  reluctance  which  would  be  shown  by 
other  countries  to  advance  the  money  where  there  was  no 
return  in  increased  trade  and  also  to  the  liability  of  having 
to  pay  more  than  the  article  is  really  worth,  due  to  local 
conditions  making  manufacturing  costs  excessive. 
Yours  truly, 

(Signed)  J.  G.  Glassco, 
Winnipeg,  Man.  Manager,  Light  &  Power  Dept. 

Electric  Smelting  and  Refining 

Editor,    Electrical    News: 

I  do  not  care  to  pose  as  an  authority  on  a  subject  as 
broad  as  the  one  suggested  by  you,  but  in  a  general  way  I 
would  suggest  that  there  was  room  in  Canada  for  several 
electro-magnetic  processes  such  as  the  smelting  of  nickel, 
iron,  copper,  etc.,  most  of  wliich  work  at  present  is  done 
oulsiile  the  country.  I  also  believe  that  the  use  of  cobalt 
could  be  extended  to  a  degree  that  would  utilize  the  product 
of  our  Northern  Ontario  district  to  a  much  larger  percent- 
age than  at  present.  Among  other  processes  requiring  elec- 
tricity in  large  blocks  the  manufacture  of  cyanamid  for  fer- 
tilizing purposes,  etc.,  should  be  a  business  warranted  by  our 
large  investment  in  agriculture  particularly  adaptable  to 
Canada  and  would  render  valuable  our  many  natural  water 
powers  at  present  undeveloped  or  only  partially  in  use. 

I I  would  appear  from  the  present  war  conditions  that 
opportunily  arises  to  commence  the  manufacture  of  small 
arms  not  only  for  our  own  use  but  to  rc-arm  a  large  pro- 
portion of  the  armed  forces  of  Europe,  and  I  am  informed 
that  the  American  nation  is  already  establishing  new  small 
arm  factories  with  the  idea  of  obtaining  contracts  to  rejjlace 
the  tremendous  wasteage  going  on  at  present.  This  is  merely 
a  thought,  and  as  large  fortunes  have  been  made  in  the  past 
from    the    supply    of   arniainenis    of    varinus    kimis,    we.    with 


our  natural  resources  of  nickel,  iron,  copper,  etc.,  should  be  in 
an  unexcelled  position  to  produce  the  finished  article  more 
cheaply  than  a  nation  requiring  to  import  raw  materials. 

We  at  present  are  obliged  to  import  manganese  bronze 
and  other  special  metals  and  also  underground  conduit  duct, 
which  is  becoming  more  necessary  to  plants  located  in  cities, 
but  as  far  as  I  know  there  are  no  plants  in  Canada  adequate 
to  supply  the  demand. 

I  have  had  no  time  to  make  a  study  of  the  matter,  and 
no  doubt  others  better  qualified  to  give  you  the  information 
required  can  extend  this  list  to  a  considerable  length,  and 
if  capital  is  available  many  legitimate  industries  can  be  made 
self-sustaining  if  the  consumer  can  be  persuaded  that  the 
native-made  article  will  stand  up  to  the  rigid  requirements 
of  our  present-day  practice  in  many  lines. 
Yours  very  truly, 

(Signed)  D.  H.  McDougall, 
Assistant  to  the  Manager, 
Toronto,  Out.  Toronto  Electric  Light  Company. 

^        ^        ^ 

What  of  the  Trade  Commissioners? 

Editor,   Electrical   News: 

I  have  yours  of  the  11th  inst.,  regarding  the  question 
of  the  further  development  of  trade  within  the  British  Em- 
pire. This  is  a  somewhat  difficult  question  to  answer  without 
looking  pretty  closely  into  the  whole  thing,  but  there  are 
one  or  two  things  which  occurred  to  me  which  might  be 
mentioned. 

One  of  these  is  the  use,  or  rather  the  non-use,  of  the 
facilities  provided  by  the  Government  for  tlie  furthering  of 
trade  with  other  countries.  The  Government  has  Consuls 
and  Trade  Commissioners  appointed  for  this  purpose,  and 
I  doubt  if  they  are  very  busy  over  Canadian  trade  matters. 

Another  thing  which  I  think  has  a  great  effect  upon  the 
volume  of  trade  coming  into  Canada  from  the  United  States 
is  the  fact  that  Canadian  manufacturers  quote  prices  which 
are  practically  the  same  as  American  prices  plus  duty  and 
freight.  There  may  be  reasons  which  I,  not  being  a  manu- 
facturer, am  not  aware  of,  for  the  higher  price  of  Canadian- 
made  goods,  but  it  seems  to  me  that  the  persistence  with 
which  Canadians  hold  their  prices  up  to  the  level  of  the 
American  prices,  plus  freight  and  duty,  for  what  is  frequent- 
ly an  inferior  article,  is  one  of  the  greatest  reasons  tending 
to  keep   down   the  volume  of  Canadian  trade. 

Consumers  wish  to  be  patriotic,  but  when  they  are 
offered  inferior  articles  at  the  same  price  as  imported  articles 
of  better  quality,  will  generally  purchase  the  imported  article. 

Owing  to  the  somewhat  smaller  market  and  possibly  the 
higher  cost  of  labor,  and  in  some  instances,  duty  on  raw 
material,  tlie  Canadian  manufacturer  is  at  a  disadvantage. 
Possibly  the  Canadian  manufacturer  wants  too  great  a  per- 
centage of  profit  and  is  thereby  biting  his  nose  to  spite  his 
face. 

Yours  very  truly, 

(Signed)    \V.   K.   Greenwood, 
Orilli,!,  Out.  Engineer. 

*        *        * 

We  Have  the  Raw  Material 

h'ditor,  Electrical  News: 

Replying  to  your  letter  of  February  1st,  1  may  say  that 
in  order  to  encourage  the  further  development  of  trade  with- 
in the  British  Empire,  and  especially  to  carry  on  the  cam- 
paign to  encourage  people  to  use  goods  "Made  in  Canada," 
I  consider  a  systematic  effort  should  be  made  to  find  out 
what  articles  of  manufacture  have  been  imported  into  this 
country  from  the  countries  now  at  war  in  Europe,  also  what 
articles  of  manufacture  these  countries  exported  to  other 
parts  of  the  world;  if  llii-  were  done  and  an  itToii  iluii  made 
to  have  plants  established  in  Canada  to  manufacture   these 
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goods  there  is  no  doubt  our  country  at  large  would  benefit 
to  a  great  extent.  We  have  the  raw  material  necessary  to 
make  hundreds  of  different  articles  which  have  been  made  in 
Europe  and  then  sent  over  here,  and  if  the  matter  is  gone 
into  in  the  proper  way  the  results  will  be  satisfactory,  but 
in  my  opinion  it  is  something  one  cannot  go  at  in  a  hap- 
hazard sort  of  way,  it  must  be  done  carefully  and  scientific- 
ally, so  that  we  will  find  out  what  articles  are  purchased  in 
the  largest  quantities,  and  what  can  be  made  in  Canada  at 
the  greatest  profit  to  the  manufacturer.  This  is  a  question 
that  can  very  well  be  taken  up  by  some  of  the  large  power 
companies  who  are  looking  for  a  market  for  their  surplus 
electrical  energy,  and  if  one  of  the  larger  companies  or  group 
of  companies  took  it  up  I  am  sure  they  would  get  a  large 
return  for  the  money  spent.  It  is  difficult  to  say  just  what 
lines  should  be  gone  into,  and  I  would  like  to  see  the  matter 
investigated  by  a  committee  or  a  commission  of  some  sort. 
Yours  truly, 

(Signed)  J.  H.  Larmonth, 
Edmonton,  Alta.  Supt.,  Edmonton  Radial  Railway. 


Manufacturer  Must  Play  Fair 

Editor,   Electrical   News: 

What  should  be  done  to  increase  our  capacity  as  manu- 
facturers? Anyone  deriving  a  certain  benefit  from  something 
has  also  to  accept  ipso  facto  a  certain  amount  of  obligation 
and  responsibility;  it  cannot  be  helped.  Our  manufacturers 
are  reaping  more. 'or  Jess  large  benefit  from  protection  against 
foreign  competition  by  a  high  tariff,  which  in  some  cases 
go'es  as  high  as  33  per  cent.  Why  cannot  they  offer  us  their 
goods  at  a  little  lower  price  than  the  .\merican  goods?  We 
go  on  the  American  market,  we  buy  goods  at  prices  for  their 
home  consumption,  (not  at,  dumping  prices,  as  our  Canadian 
Customs  are  looking  after  that),  we  pay  from  20  to  30  per 
cent,  duties,  besides  higher  freight  or  express  charges,  and 
on  figuring  our  cost  price  we  find  that  we  have  paid  about 
the  same  price,  sometimes  a  little  less,  than  we  would  have 
paid  for  the  Canadian  goods.  Must  we  conclude  that  the 
Canadian  manufacturer  has  to  make  from  20  to  30  per  cent, 
profit  more  than  the  American  manufacturer  on  the  same 
kind  of  goods,  or  is  it  because  the  Canadian  manufacturer 
cannot  manufacture  at  the  same  production  cost?  Wages 
are  cheaper  in  Canada,  power  in  many  places  is  cheaper. 
In  this  city,  for  instance,  the  highest  power  charge  is  $10.80 
per  h.p.  year.  Shipping  facilities  are  good.  Presumably 
one  drawback  for  the  Canadian  manufacturer  is  that  he  can- 
not manufacture  in  as  large  quantities  as  in  the  United  States 
on  account  of  the  market  and  the  demand  being  much 
smaller. 

Canada's  purchases  in  the  United  States  in  one  year 
are  amounting  to  three  times  the  total  amount  of  our  sales 
to  the  same  country.  I  understand  that  we  are  their  third 
best  customer.  Why?  .\nd  this  with  very  high  custom 
duties.  Is  it  becaus"  the  American  goods  are  of  a  better 
quality?  Is  it  beca  ^  we  need  a  lot  of  goods  that  they 
manufacture  and  that  ye  do  not?  Is  it  because  we  are  buy- 
ing from  them  a  lot  of  half-finished  goods  to  be  finished  in 
this  country?  Is  it  simply  for  the  sake  of  giving  revenue 
to  our  Government?  Those  are  so  many  questions  I  would 
like  to  have  explained  to  me. 

It  is  a  good  move  to  induce  consumers  to  buy  Canadian- 
made  goods,  through  a  boosting  campaign  like  the  one  that  is 
made  through  the  newspapers  at  the  present  time.  But  this 
is  not  sufficient.  The  manufacturer  must  also  do  his  share. 
The  consumer  has  his  eyes  open  specially  in  our  eastern 
townships;  he  knows  through  his  knowledge  of  the  market 
of  the  United  States,  that  his  first  cousin,  the  American  con- 
sumer,  is   getting  a   better   home   market   price    in    manufac- 


tured goods  of  luxuries  or  necessities  to  life  than  he  is  get- 
ting  on    his   own   home   market.      He   wonders   why. 

Our  protective  tariff  and  our  market  have  induced  a 
lot  of  foreign  manufacturers  to  establish  factories  ia  this 
country.  It  has  been  a  good  thing  for  our  country;  the 
laboring  classes  have  earned  a  good  deal  of  wages  that  used 
to  be  earned  in  a  foreign  country;  a  lot  of  manufacturing 
companies  were  formed,  we  should  call  them  only  the  Can- 
adian daughter  company  of  the  foreign  mother  company  in 
the  United  States  or  elsewhere.  Before  the  beginning  of  the 
war  they  advertised  their  "Canadian-made  goods"  right  and 
left,  and  since  the  beginning  of  the  war  they  should  have 
called  their  goods  "Canadian  assembled  goods,"  instead  of 
"Canadian-made  goods,"  especially  in  the  electrical  busi- 
ness. As  soon  as  the  war  broke  out  we  were  notified  by  the 
majority  of  them  that  on  account  of  the  difficulty  in  pro- 
curing raw  materials,  the  old  prices  were  cancelled  and  new 
quotations  would  have  to  be  asked  for. 

We  have  copper,  brass,  iron,  steel,  aluminium,  glass,  as- 
bestos, nickel,  insulating  materials,  etc.,  in  this  country. 
We  are  reputed  to  be  the  greatest  mining  country  perhaps 
in  the  world.  Induce  our  manufacturers  to  manufacture 
from  raw  materials  as  much  as  possible.  This  would  in- 
crease the  size  and  number  of  our  factories;  the  laboring 
classes  will  benefit  by  it  and  our  commerce  will  be  much 
enlarged.  We  have  immense  water  powers,  large  sujjplies 
of  electric  energy,  fairly  cheap  labor,  good  mechanics,  and 
in  fact,  everything  to  guarantee  fairly  cheap  production  cost. 
If  the  manufacturers  make  goods  of  good  quality,  not  only 
in  appearance,  but  equal  to  any  foreign  goods,  they  will 
capture  the  bulk  of  our  market  which  is  presently  going 
to  the  United  States  for  its  supply,  and  they  will  also  com- 
pete with  foreign  manufacturers  on  the  markets  of  the 
world  which  are  now  open  and  will  be  open  to  them  for  many 
years  to  come. 

Yours  truly, 

(Signed)  B.  A.  Dugal, 

Accountant, 
Sherbrooke,  Que.  Departement  du  Gaz  et  d'Electricite. 

*  i}:  * 

Nitrates  From  Atmosphere 

iiditor,  Electrical  News: 

In  reply  to  your  letter  of  the  11th  inst.,  I  coidd  suggest 
many  chemical  processes  wliich  might  be  carried  on  in  Can- 
ada. Eor  example,  the  manufacture  of  nitrates  from  atmos- 
pheric nitrogen  by  the  use  of  electricity  generated  by  the  use 
of  water  power.  As  to  how  far  the  demands  in  Canada  for 
such  products  would  justify  the  erection  of  the  requisite  plant, 
I  am  not  in  a  position  to  advise. 

Yours  very  truly, 

(Signed)  W.  H.  Ellis, 
.\cting-  Dean,   Dept.  of  Applied  Science. 
Toronto,  Out.  University  of  Toronto. 

^        ^        ^ 

Should  Not  Export  Raw  Material 

Editor,   Electrical  News: 

I  might  suggest  many  things  which  could  be  manufac- 
tured advantageously  in  Canada,  such  as  electric  meters, 
small  electrically-driven  refrigerating  plants  for  private  use, 
and  a  great  many  of  the  electrical  fittings  which  it  is  now 
found  necessary  to  import.  But  there  is  one  thing  which 
has  been  a  very  large  factor  in  the  marvellous  commercial 
success  of  the  country  to  the  south  of  us,  and  that  is,  the 
development  of  manufacturing  direct  from  the  raw  material. 
This  is  particularly  true  with  regard  to  iron  and  copper. 
This  is,  of  course,  largely  due  to  the  immense  availalde  sup- 
ply of  coal,  but  we  have  in  this  country  a  practically  unlim- 
ited supply  of  water  power  in  the  northern  part  of  the  Pro- 
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viucc  of  Ontario,  within  reasonable  distance  from  vast  moun- 
tains of  iron  ore,  and  unlimited  deposits  of  copper. 

At  the  present  time  I  understand  that  practically  all  of 
our  copper  has  to  be  shipped  to  the  United  States  to  be 
smelted,  and  that  the  only  copper  rolling  mills  within  rea- 
sonable distance  of  Toronto  has  to  import  all  raw  material 
from  the  United  States.  If  these  minerals  were  treated  elec- 
trically at  the  mines,  and  an  unlimited  supply  of  cheap  ma- 
terial thus  supplied,  the  manufacture  here  of  all  lines  which 
it  is  now  necessary  to  import  would  follow  as  a  natural 
sequence. 

This  is  too  large  a  subject  to  do  more  than  mention  at 
this  time,  but  the  results  of  such  a  development  would  no 
doubt  be  most  far-reaching. 

Yours  truly, 

(Signed)   Thomas  Henry. 
Chief   Engineer.    Interurban    Electric    Company.    Ltd. 

Toronto,  Out. 

*  *        * 

Utilize  By-Products 

Editor,  Electrical  News; 

In  reply  to  your  letter  of  the  1st.  instant,  would  say  that 
it  is  possible  to  work  the  "Made  in  Canada"  slogan  to  such 
an  extent  that  it  would  end  in  a  decided  disadvantage  to  the 
Canadian  people. 

In  promoting  new  enterprises  and  developing  our  pre- 
sent industries,  we  must  first  consider  our  natural  resources, 
then  promote  and  develop  industries  in  which  these  resources 
can  be  utilized  to  their  full  extent. 

Our  water  powers,  timber,  minerals  and  land  are  excep- 
tionally good.  Are  there  not  opportunities  of  developing 
these  further?  What  about  the  by-products  of  the  raw  ma- 
terials? What  about  the  various  industries  that  require 
power  in  large  quantities? 

With  raw  materials  and  cheap  power,  it  appears  to  me 
that  these  items  would  be  sufficient  to  ofifset  the  cheap  labor 
in  Europe,  and  enable  us  to  keep  the  raw  materials  in  Can- 
ada and  turn  them  out  into  manufactured  goods. 

In  this  section  of  the  country,  where  UO  per  cent,  of  the 
world's  asbestos  is  mined,  there  appears  to  be  an  opportun- 
ity for  manufacturing  instead  of  shipping  the  raw  material  out 
of  the  country. 

Yours  truly, 

(Signed)  N.  C.  Pilcher, 

General  Manager, 
Sherbrookc,  Que.  Sherbrooke  Railway  &   Power  Co. 

*  :(■  * 

Protect  by  Higher  Tariffs 

Editor,  Electrical  News: 

Replying  to  your  favor  of  the  1st.  instant,  I  do  not  think 
that  a  consulting  engineer,  the  least  myself,  would  be  com- 
petent to  express  a  view  on  the  matter.  Undoubtedly  many 
articles  are  being  imported  that  might  be  manufactured  in 
this  country.  Whether  such  articles  could  be  manufactured 
at  a  profit,  taking  into  consideration  the  comparatively  small 
population  of  this  country  and  consequently  limited  demand, 
especially  in  view  of  big  competition,  is  a  question  that  can 
only  be  answered  by  the  manufacturers  themselves.  I  have 
no  doubt  they  are  manufacturing  everything  where  they  can 
see  a  reasonable  profit.  To  increase  the  "Made  in  Canada" 
goods,  there  can  be  only  one  solution — permanent  increased 
tariffs;  where  necessary  a  wall  of  tariffs  so  high  that  even 
the  United  States  cannot  climb  over  same.  Such  a  wall 
of  tariffs  would,  in  my  opinion,  be  the  only  justification  to 
.  increase  and  develo])  tlie  manufacturing  plants  in  the  Do- 
•  minion  of  Canada.  I  do  not  think  such  increased  tariffs 
would  increase  the  cost  to  the  people.  Increased  factories 
iiiciin  increased  competition  and  would  prevent  large  profits 
to   the   manufacturers.     On   the   other   hand,   it   would    mean 


prosperity  even  for  the  poor  man,  and  therefore  benefit  the 
whole  country.  Yours  very  truly, 

(Signed)   Charles  Brandeis, 
Montreal,  Que.  Civil  and  Electrical  Engineer. 

Large  Capacity  Hydraulic  Machinery 

Editor,  Electrical  News: 

Replying  to  yours  of  1st  inst.  Judging  from  Canadian  im- 
ports and  past  development  of  our  resources,  there  should 
be  a  good  field  for  the  Canadian  manufacture  of  high-class, 
high  efficiency,  large  capacity  water  wheels,  governors,  gates, 
and  other  hydraulic  equipment,  to  replace  importation  from 
outside   firms   of   established   reputation. 

This  is  but  one  line  of  endeavor.  There  must  be  many 
such,  which  a  close  study  and  analysis  of  our  country's  im- 
ports, and  other  countries'  exports  and  methods,  would 
quickly  reveal. 

The  Canadian  Manufacturers'  .Association,  if  not  already 
doing  so,  should,  through  its  organization,  and  by  means  of 
co-operation  with  the  various  governments.  Boards  of  Trade, 
etc.,  throughout  the  country,  and  its  individual  members, 
concentrate  their  endeavors  on  all  forms  of  Canadian  in- 
dustrial development.  To  compete  in  the  markets  of  the 
world,  organization,  co-operation,  efficiency,  and  service,  must 
be  developed  to  their  highest  extent. 
Yours  very,  truly, 
(Signed)   W.  L.  Bird, 

Manager  and  Secretary, 
Fort  William.  CJnt.  Kaministiquia  Power  Co.,  Ltd. 

Can  Manufacture  Anything 

Editor,    Electrical    News: 

My  experience  is  that  practically  everything  needed  by 
the  people  in  Canada  can  be  purchased  in  Canada  from  Can- 
adian manufacturers.  Canada,  with  her  natural  resources 
and  skilled  workmen,  can  manufacture  anything,  and  if  the 
people  living  in  the  country  would  make  up  their  minds  to 
use  only  the  home-made  goods  everyone  would  benefit.  The 
importer  can  sell  his  goods  because  he  can  undersell  the 
Canadian,  but  if  it  is  correct  that  the  Canadians  can  manu- 
facture tiour,  machinery,  etc.,  and  sell  it  in  Europe,  as  I 
believe,  cheaper  than  they  do  in  Canada,  he  should  be  able 
to  sell  all  of  his  goods  to  compete  with  imported  goods. 
Yours  truly, 

(Signed)   E.  J.  Tett, 
Lacombe,   .-Mta.  Town    Electrician. 

>}!  *  * 

Why  Not  Export  the  Surplus? 

Editor.  Electrical  News: 

In  answer  to  your  letter  concerning  further  development 
of  trade  in  Canada,  I  find  it  rather  difficult  to  ascertain  wluit 
lines  in  their  entirety  are  manufactured  in   Canada. 

There  are  many  articles,  which  we  are  given  to  under- 
stand are  of  Canadian  manufacture,  that  are  imported  in 
parts  and  only  assembled  or  partly  manufactured  here.  Un- 
doubtedly there  are  several  lines  for  which  there  is  a  good 
demand  in  tliis  country  that  could  be  manufactured  at  home 
and  sold  at  the  same  or  possibly  at  a  lower  price  than  what 
we  arc  obliged  to  pay  at  present  by  importing.  .Xt  the  same 
time  there  are  other  lines  for  which  the  demands  are  so  small 
or  intermittent  that  the  manufacturer  would  be  compelled  to 
have  side  lines  in  order  to  keep  a  working  start'  together; 
consequeiilly,  he  is  unable  to  specialize  on  any  particular 
article,  and  either  nianufaclure  goods  of  an  inferior  (piality 
(U'  at  a  coiisiiUralile  advance  in  price  over  the  inijiorled 
article. 

Yours  truly, 

(Signed)  C.  North. 
Revelstoke,   B.t'.  Supt.    Electrical    nepartmcnt. 
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World  Commerce  in  Electrical  Goods 

Germany's  Total  Exports  of  Electrical  Goods  in  a  Recent  Year  Amounted  to  Over  Eight 

Million   Pounds  Sterling— Austria's  Less  Than  55;  of  That  Amount— Thanks 

to  Britain's  Fleet  These  Markets  Are  Now  Open  to  the  Rest  of  the 

World    A  Rare  Chance  to  Establish  New  Business  Connections 


At  the  same  time  that  Germany  has  forced  us  into  un- 
willing participation  in  a  war  in  which  our  national  unpre- 
paredness  can  only  be  compared  in  extent  with  the  system- 
atic perfection  of  the  enemy's  plans,  this  conflict  has  also 
brought  home ,  to  us  the' true  situation  with  regard  to  the 
industrial  aggressiveness  of  the  German  nation  and  the  per- 
haps too  conservative  attitude  of  British  manufacturers  re- 
garding the  question  of  enlarged  markets,  competitive  sales- 
manship, and  the  production  of  an  article  designed  to  meet 
the  wishes  of  the  customer  rather  than  the  traditional  specifi- 
cations of  the   manufacturer, 

German  industrial  activity  during  the  past  few  years  has 
been  at  once  the  admiration  and  surprise  of  competing  na- 
tions, admiration  because  this  aggressive  policy  has  been  the 
means  of  placing  the  German  nation  in  the  front  rank  of 
manufacturing  and  exporting  countries  of  the  world,  and  sur- 
prise that  the  competitive  prices  this  nation  has  quoted  have 
not  landed  her  long  ago  in  the  bankruptcy  courts.  The  low 
prices  have  been  explained  away  in  part  by  the  comparat- 
ively very  low  rate  of  wages  paid  to  labor  in  Germany — the 
result  of  the  state  of  semi-feudalism  in  which  the  German 
laborer  and  his  family  are  still  held — but  it  has  become  in- 
creasingly apparent  that  an  important  reason  lay  also  in  the 
ultra-liberal  attitude  of  the  home  government  and  home  bank- 
ing interests  towards  their  manufacturing  industries  in  the 
matter  of  financial  assistance.  It  is  now  said  that  as  a  result 
of  the  close  price  cutting  adopted  by  this  nation's  manufac- 
turing concerns,  many  industrials  found  themselves  in  the 
early  part  of  the  summer  of  1914  on  the  verge  of  bankruptcy, 
which,  on  account  of  their  relationship,  threatened  to  in- 
volve the  government  and  the  banking  system  generally  of 
that  country.  It  has  even  been  said  that  the  situation  had 
become  so  acute  that  this  constituted  one  of  the  prime  rea- 
sons why  Germany  decided  to  strike,  in  the  hope  of  adding 
to  her  national  wealth  by  the  acquisition  of  new  territory, 
and,  incidentally,  at  the  same  time,  crippling  the  competitive 
powers  of  her  commercial   rivals. 

Be  that  as  it  may,  the  other  governments  of  the  world 
have  had  the  reality  of  German  competition  brought  home 
to  them  in  a  most  forcible  manner  by  the  present  war.  Sta- 
tistics are  being  eagerly  studied,  trade  openings  sought  out, 
conditions  and  possibilities  reported  upon  at  various  points, 
chiefly  of  the  southern  hemisphere,  and  this,  coupled  with 
the  fact  that  German  and  Austrian  manufacturing  and  com- 
merce will  inevitably  be  crippled  more  and  more  as  the  war 
proceeds,  would  seem  to  insure  a  thorough  reorganization 
and  readjustment  of  the  world's  trade  and  commerce  within 
the  next  two  or  three  years. 

As  a  result  of  these  investigations  the  other  manufac- 
turing nations  of  the  world  are  now  more  or  less  actively 
engaged  in  extending  their  business  connections  and  caring 
for  the  needs  of  former  German  and  Austrian  customers 
both  at  home  and  abroad.  This  is  equally  satisfactory  from 
the  viewpoint  of  the  belligerents  as  of  neutral  nations,  be- 
cause nothing  is  likely  to  bring  Germany  to  her  senses  so 
quickly  as  the  recognition  of  the  impending  destruction  of 
her  commerce,  just  as  her  hankering  for  commercial  suprem- 
acy was  apparently  the  chief  reason  why  she  has  forced  this 
war  upon  so  many  nations  of  the  earth.  In  this  commercial 
warfare  England  is,  without  question,  taking  a  pre-eminent 


part,  and  there  is  no  reason  why  Canada  should  not  lend 
her  assistance  and  profit  by  the  conditions  under  which  we 
find  ourselves,  though  unwillingly,  placed.  In  the  first  place 
Canada  has  been  an  importing  country  to  a  much  greater 
extent  than  appears  to  have  been  necessary.  In  the  second 
place,  we  should  be  able  to  manufacture  many  of  the  re- 
quirements of  other  nations  less  favorably  situated  than  our- 
selves in  the  way  of  manufacturing  possibilities,  and  so  should 
l)e  able  to  increase  our  exports  of  manufactured  products 
very  greatly  under  the  new  conditions. 

This  is  no  less  true  in  electrical  matters  than  in  other  lines 
of  commerce.  Though  Canadian  electrical  factories  of  con- 
siderable magnitude  have  been  established  we  are  still  large 
importers  of  electrical  equipment  of  various  sorts.  The  argu- 
ment has  been  advanced,  doubtless  with  force,  that  our  lim- 
ited demands  would  not  justify  the  establishment  of  fac- 
tories. This  is  true  only  in  so  far  as  the  output  of  these 
factories  would  be  limited  to  the  Canadian  market,  but  where- 
as at  the  present  time,  the  n>arkets  of  the  world  are  open 
to  Canadian  manufactured  products  (as  they  are  to  other 
manufacturing  countries)  we  do  not  see  that  this  argument 
against  the  establishment  of  numerous  Canadian  factories 
for  making  products  which  are  required  the  world  over  liolds 
with  any  particular  force. 

The  London,  England,  Board  of  Trade  has  prepared  some 
very  interesting  and  valuable  statistics  regarding  the  elec- 
trical situation  as  it  stood  with  reference  to  imports  in  the 
chief  electrical  consuming  countries  of  the  world  a  short 
time  previous  to  the  outbreak  of  the  war.  This  has  been  is- 
sued in  the  form  of  memoranda  and  more  or  less  widely  dis- 
tributed, but  we  believe  that  its  importance  justifies  a  re- 
iteration of  many  of  the  figures  in  our  present  issue.  It  is 
very  evident  that  Germany,  and  much  more  so  than  Austria, 
has  been  most  successful  in  placing  her  products  in  competi- 
tion with  Great  Britain  and  the  United  States.  While  this 
may  have  been  a  matter  of  concern  before  the  war  broke 
out,  it  should  now,  thanks  to  the  unchallenged  supremacy  of 
the  British  Navy,  be  a  source  of  satisfaction  that  such  fields 
are  thrown  open  to  the  manufactured  products  of  Great  Brit- 
ain and  her  colonies,  as  well  as,  of  course,  the  other  nations 
which  may  be  in  a  position  to  reach  these  markets. 

Quoting  from  the  memoranda  prepared  by  the  London 
Board  of  Trade  we  find  that  the  value  of  electrical  apparatus 
and  appliances  exported  from  Germany  and  Austria-Hungary 
to  all  other  countries  for  the  last  year  for  which  such  figures 
are  available  are  as  follows — (Table  I.). 

Dynamos,  Motors,  Converters,  Etc. 

In  the  matter  of  dynamos,  motors,  converters,  transform- 
ers, etc.,  we  find  that  the  total  exportation  from  Germany 
during  a  recent  year  was,  to  all  countries,  slightly  in  excess 
of.  that  from  the  United  Kingdom.  The  value  of  Germany's 
total  exports  in  1913  amounted  to  £3,521,000;  Austria-Hung- 
ary in  1913  exported  Smilar  equipment  to  the  value  of  only 
£63,000;  the  United  Kingdom  in  1913  exported  to  the  value 
of   £3,369,000. 

The  principal  markets  for  German  dynamos,  motors,  etc., 
are  Argentina,  Russia,  Italy,  Japan,  Spain,  the  Netherlands, 
Brazil,  and  the  United  Kingdom — the  bulk  of  the  trade  be- 
ing in  the  heavier  kinds  of  machinery.  This  is  shown  by,  the 
following  table   (Table   II.),   which   gives   the  value   of  the 
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Table  I. 

TOTAL  EXPORTS  FROM  GERMANY  AND  AUSTRIA 


Table  III. 
AUSTRIA'S    PRINCIPAL    MARKETS 


Dynninos,  electro-motors,  converters, 
trnnsforniers.  etc 

Ready   worked   armatures,   commuta- 
tors, etc 

Storage  batteries,  spare  plates  for  same 
(electrodes) : 
With    celluloid,    vulcanite,    etc.    . .  . 
Without  celluloid,  vulcanite,  etc.  . . 

Electric  arc  lamps,  mercury  vapor 
lamps,  etc 

Complete  frames  for  arc  lamps,  mer- 
cury vapor  lamps,  etc.,  with  glass 
globes    (also   covered  with   network) 

Searchlights — light    diffusing    reflectors 

Metallic  filament  and  metal  wire  lamps 

Carbon  filament,  Nernst.  etc.,  electrical 
incandescent   lamps 

Electrical  appliances  for  illumination, 
transmission  of  power,  etc.;  series 
resistances  and  shunt  resistances, 
etc.,  and  parts  thereof 

Total  of  the  foregoing' 


Export  od 

from 
Uormany 

U9I2) 

Kxportcil 

from 
A»i?tria- 
Hung:ary 

(1913) 

£ 

£ 

2,521,000 

02,000 

382.000 

38,000  \ 
319,000/ 

320 

133,000 


28,000 
54,000 
2,307,0001 

170,000  I 


2,083,000 


8,034.000 


16,900 


i23,000 


85,500 


387.720 


German  exports  of  the  goods  mentioned  above,  that  is, 
dynamos,  etc.,  to  sixteen  of  her  principal  markets  in  1912. 
This  table  also  shows  the  preponderance  of  the  value  of  the 
heavier  equipment.  The  goods  shipped  to  these  sixteen  mar- 
kets represent  approximately  75  per  cent,  of  the  total  ex- 
ports from  Germany  of  such  goods. 

Table  II. 

GERMANY'S  PRINCIPAL  MARKETS 

Over 
L"p  to       100  Kilogs.  Over 

100  Kilogs.     and  up  to      aW  Kilogs  Total 

500  Kilogs. 

£  £  £  £ 

United    Kingdom     . .  .     37,000  45,000  46,000  128,000 

British  South  Africa 5,000  80,000  85,000 

Australia     5,000  16,000  5,000  26,000 

France 31,000  29,000  57,000  117,000 

Italy 31,000  42,000  148,000  221,000 

Norway 7,000  15,000  66,000  88,000 

Roumania 9,000  46,000  5.-), 000 

Russia 52,000  60,000  112,000  230,000 

Spain 21,000  35,000  105,000  161,000 

Netherlands 25,000  42,000  67.000  134.000 

Japan 8,000  13,000  151,000  172,000 

Argentina 10,000  28.000  199,000  237,000 

Brazil 13,000  44,000  69,000  126,000 

Chile 2,000  20,000  36,000  58.000 

Mexico 3,000  7,000  20,000  30,000 

Uruguay     4,000  5,000  15,000  24,000 

.\ustria-madc  good.s  of  the  same  class  liavc  been  prin- 
cipally marketed  in  Italy,  Roumania,  Bulgaria,  Turkey  and 
Greece,  as  is  shown  by  Table  III.,  which  gives  the  value 
of  the  exports  of  these  goods  in  1913  from  Austria-Hungary 
to  her  principal  markets.  The  figures  given  in  the  above 
table  represent  approximately  sixty  per  cent,  of  Austria's 
total  exports  of  such  goods. 


Dynaiiioj 


.tOO  Kilogs. 
and  under. 


Electro-Motors.  Transformers,  &e., 
weighing- 
Over  500 
Kilogs.  and    Over  S,0(IO 
under  3,000         ^'^ — ° 
Kilogs. 


To  United  Kingdom 

To    Italy    7,700 

To   Roumania 4,100 

To    Russia-in- Europe.  1,500 

To  Turkey-in-Europe  1,700 

To  Bulgaria 600 

To  Greece 550 


£ 
200 

4,000 
600 

1 ,900 
700 
800 

1,600 


Kilogs. 
£ 


Total. 


500 
1,200 

2,300 
4,600 
1,200 


£ 
200 

12,200 
5,900 
3,400 
4,700 
6,000 
3,350 


Britain's  principal  markets  are  shown  in  Table  IV.  It 
will  be  seen  that  Australia  is  her  best  customer,  followed 
in  order  by  Argentina,  Japan,  British  South  Africa  and 
France.  In  all  of  these  countries  there  is  competition  with 
German  and  Austrian  products  and  to  such  an  extent  that 
while  the  aggregate  value  of  the  British  exports  amounted 
to  £1,336,100  in  1913,  the  combined  German  and  Austrian 
exports  total  £2,583,000.  In  the  countries  given  in  Table 
IV.,  therefore,  there  would  seem  to  be  ample  scope  for  the 
further  development  of  British,,  including  Canadian,  trade 
in  the  heavier  types  of  electrical   machinery. 

Table  IV. 

GREAT   BRITAIN'S    PRINCIPAL   MARKETS 


British  South  Africa 
.Australia    ...  ... 


Russia 


£ 
144.900 
285,400 

51,400 

8,500 

26,800 

10,000 

114,600 

60,300 

Italy 45,800 


Northern 
ports 

Southern 
ports 


Norway    . .  . 
Netherlands 
France    . .  . 
Spain 


Greece 

Roumania 

Bulgaria 

Turkey.    European 

Japan   

.Vrgentine 

Brazil 

Chile 

Uruguay 

Mexico    


£ 

1,300 
1,300 

3,300 

187,900 

213,500 

101,600 

54,800 

14,700 

10,000 


Lamps 

In  the  manufacture  of  lamps  of  the  incandescent  type 
Germany  exported  metallic  filament  lamps  to  the  value  of 
£2,307,000,  and  carbon  filament  and  other  types  to  the  value 
of  £170,000,  making  a  total  of  £2,477,000.  During  a  similar 
period,  the  year  1913,  the  total  value  of  .Vustria-Hungary 
exports  of  similar  lamps  amounted  to  £223,000,  and  during 
the  same  period  the  exports  of  the  United  Kingdom  only 
reached  the  value  of  £152.500 — comparatively  speaking,  a 
negligible  quantity. 

The  principal  markets  of  German  lamps  are  the  United 
Kingdom,  France,  Italj',  Russia,  Spain,  Argentina,  Brazil,  and 
other  South  American  countries,  China  and  Japan.  This  is 
shown  in  the  following  statement  (Table  V.).  It  represents 
a  total  of  over  75  per  cent,  of  Germany's  exports  of  these 
goods. 

The  principal  markets  for  .\ustrian-made  lamps  in  1913 
were  Italy,  Russia,  United  Kingdom,  Roumania,  United 
States  and  Norway.  Italy  took  Austrian  goods  to  the  value 
of  £52,000,  Russia  £47,000,  Britain  £29,400.  Roumania  £6,- 
200,  United  States   £5,700.  Norway   £5,000. 

The  market  for  British  manufactured  glow  lamps  was 
chieHy  India.  British  South  Africa,  Australia,  Argentina. 
Canada.  British  India  took  lamps  to  the  value  of  £27,700, 
British  South  Africa  to  the  value  of   £37,400,  Canada  to  the 
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Table  V. 

PRINCIPAL  MARKETS  FOR  GERMAN   LAMPS 


Metallic 
filament 
Lamps 

£ 

United  Kingdom 294,000 

South    Africa    27,000 

Canada 27,000 

Australia     18,000 

Denmark 51,000 

France 119,000 

Italy    174,000 

Norway 55,000 

Russia 435,000 

Finland 28,000 

Sweden 75,000 

Spain    139,000 

United  States 38,000 

Argentine    74,000 

Brazil 84,000 

Chile 38,000 

China 38,000 

Japan    40,000 

Mexico 30,000 

Total £     1,784,000 


Carbon  filament 
Nernst.  and  other 

electric  incan- 
descent Lamps. 

£ 

Total 
£ 

24,000 

318,000 

1,500 

28,500 

5,000 

32,000 

2,000 

20,000 

4,000 

55,000 

9,000 

128,000 

20,000 

194,000 

3,000 

58,000 

31,000 

466,000 

1,000 

29,000 

2,000 

77,000 

3,000 

142,000 

6,000 

44,000 

7,000 

81,000 

8,000 

92,000 

1,000 

39,000 

3,000 

41,000 

500 

40.500 

2,000 

32,000 

133,000 


1,917,000 


value  of  £8,100,  Australia  £40,200,  Argentina  £14,300,  China 
£7,100,   Brazil    £4,800. 

The  value  of  electrical  appliances  for  illumination,  power 
transmission  and  electrolysis;  series  resistances,  shunt  resist- 

Table  VI. 

GERMAN    EXPORTS    OF   ELECTRICAL   APPLIANCES    FOR 
ILLUMINATION.   POWER.  TRANSMISSION.   ELEC- 
TROLYSIS.   ETC. 


£ 

To  United  Kingdom  137,000 
To      British      South 

Africa 41,000 

To  Denmark 51,000 

To  France 95,000 

To  Italy 171,000 

To    Netherlands    . .  .  82,000 

To  Norway 74.000 


To  Russia 272,000 


To   Sweden    . .  . 

To  Spain 

To  Argentine  . . 

To  Brazil 

To  Chile 

To  Uruguay  . . . 
To  Japan 


72,000 
83,000 
153,000 
77,000 
34,000 
23,000 
59,000 


ances,  etc.,  exported  by  Germany  to  all  destinations  in  1912 
amounted  to  £2,082,000.  A  list  of  the  principal  markets  to 
which  these  goods  were  consigned  are  given  in  Table  VI., 
the  countries  specified  there  representing  approximately  two- 
Table  VII. 
BRITISH    EXPORTS    OF    UNENUMERATED    GOODS 


British   South  Africa  86,700 

Australia 140,000 

Norway 7,600 

Denmark 7,100 

Netherlands    15,200 

France    58,000 

Spain 27,400 

Italy     23,000 

Greece    2,800 

Roumania 8.700 


Bulgaria 

Russia— South    . .    . .  6.500 

Turkey — European  .  3,500 

Turkey — Asiatic    ...  900 

Egypt     13,300 

Mexico    900 

Brazil 80.400 

Uruguay 6,400 

Argentina 72,100 

Chile 47,000 


thirds  of  Germany's  total  exports  of  such  goods.  From 
Austria  the  exports  to  all  points  in  1913  of  electrical  appar- 
atus and  electro-technical  appliances  (regulators,  resistances, 


starters,  and  so  on),  not  specially  classified  elsewhere,  amount 
to  £77,000.  The  principal  markets  were:  Turkey  £15,400, 
Russia  £8,300,  Bulgaria  £5,200,  Italy  £3,800,  Roumania  £3,- 
700,  France   £3,600. 

Details  of  the  exports  of  British-made  electrical  appli- 
ances of  the  kinds  referred  to  above  are  not  available  in  the 
trade  returns  of  the  United  Kingdom,  but  the  following  par- 
ticulars of  British  exports  of  "unenumerated  electrical  goods 
and  apparatus"  to  the  markets  mentioned  will  be  of  interest. 
The  countries  mentioned  in  Table  VII.  account  for  a  total 
of  £607,500  of  British  goods,  as  compared  with  the  aggre- 
gate value  of  German  and  Austrian  exports  of  the  special 
kinds  referred  to  (more  or  less  similar),  to  the  amount  of 
£1,483,700.  The  trade  memoranda  state  that,  as  the  British 
figures  probably  cover  a  larger  number  of  articles  than  the 
detailed  figures  for  Germany  and  Austria,  this  would  indi- 
cate that  the  possible  opening  for  British  trade  in  these 
classes  of  goods  is  somewhat  better  than  is  indicated  by  the 
actual  figures  given. 

The  memoranda  issued  by  the  London  Board  of  Trade 
also  include  valuable  figures  on  the  imports  of  various  elec- 
trical materials  into  a  number  of  British  colonies,  as  well  as 
other  large  importing  countries.    These  will  be  noted  briefly. 

South  Africa 
The    total    imports    of   various    electrical    materials    into 
South  Africa  in  1913  is  given  in  Table  VIII.    The  report  from 

Table  VIII. 

IMPORTS   OF   VARTOUS    E' ECTRICAL   MATERIALS    INTO 
SOUTH   AFRICA   IN   1913 

From  United       From       From 
Kingdom.    Germany.  Austria. 

£  £  £ 

Cables    and    wire    170,000  71,000  2,000 

Fittings,    including    posts     155,000  67,000  1,000 

Electrical    machinery    142,000  253,000 

Telegraph   and   telephone    material  10,000  1,000  .... 

Tramway  rails 2,000   ■      14,000        

Tramway  rolling  stock 16.000  1.000  .... 


which  we  quote  states  that  German  electrical  firms  have  been 
particularly  active  in  South  Africa  during  the  last  few  years. 
The  electrification  of  the  Rand  has  led  to  large  importations 
of  electrical  machinery  and  appliances,  which,  for  the  most 
part,  have  been  obtained  in  Germany,  and  the  adoption  of 
water  power  for  this  scheme  has  considerably  increased  the 
use  of  electric  power  in  other  directions.  It  is  stated  in  the 
report  that  the  efficient  organization  of  German  firms  in  the 
market  has  secured  for  them  a  large  share  of  the  general 
trade,  a  regular  supply  of  German  material  having  been  as- 
sured up  to  the  present  by  the  fact  that  original  plant  in- 
stallations were  largely  of  German  origin  and  also  that  in 
many  cases  German  engineers  have  been  in  charge  of  large 
stations. 

Under  the  heading  "British  vs.  Foreign  Machinery,"  the 
Board  of  Trade  makes  this  significant  statement,^ 

British  vs.  Foreign  Machinery 
"The  reason  why  foreign  manufacturers  have  been  more 
successful  than  British  firms  in  the  trade  in  electrical  ma- 
chinery and  accessories  is  not  far  to  seek.  The  former,  as 
a  rule,  carry  good  stocks,  and  mines  are  consequently  not 
kept  waiting  for  deliveries.  Moreover,  they  employ  as  local 
managers,  and  engineers,  men  thoroughly  equipped  both  with 
commercial  and  technical  experience,  the  result  being  that 
their  representatives  are  able  to  place  full  details  of  their 
ofifers  before  buyers,  without  reference  to  their  principals 
oversea.  If  it  could  be  said  that  the  material  supplied  by 
foreign  firms  was  bad,  this  would  account  for  lower  prices 
consistently  quoted.     But,  except  in  a  few  specific  cases,  the 
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plant  is  good  ami  is  said  lo  l)c  ccjiial  in  quality  to  that  of 
liritish  make,  although  perhaps  lighter  in  non-essential  parts. 
This  ahility  to  underquote  must  he  due  to  the  reduction  of 
works-costs,  effected  by  an  increased  output,  or  to  better 
shop-organization." 

It  would  appear  that  tlie  electrical  possibilities  in  South 
Africa  arc  very  great,  and  that  this  has  been  more  fully 
realized  by  the  Germans  than  any  other  nation.  For  ex- 
ample, in  three-phase  motors,  generators  and  accessories  for 
surface  and  underground  requirements,  it  is  shown  that  Ger- 
many has  supplied  70  per  cent.,  the  United  Kingdom  20  per 
cent.,  and  the  United  States  10  per  cent,  of  the  requirements 
in  a  recent  year.  In  electric  winding  engines  for  surface  use 
and  underground  for  multi-stage  haulage,  goods  of  German 
manufacture  to  the  extent  of  80  per  cent,  have  been  sup- 
plied, the  remainder  being  of  British  make.  In  electrically- 
driven  pumps,  the  business  seems  to  be  about  equally  di- 
vided between  America  and  Great  Britain,  not  much  going 
to  the  continent.  In  electrically-driven  air  compressors,  Ger- 
many has  supplied  60  per  cent.,  Britain  30  per  cent.,  and  the 
United  States  10  per  cent.  In  the  matter  of  steam  locomo- 
tives Great  Britain  appears  to  hold  the  field  against  all  com- 
petitors. Regarding  heavy  section  rails  used  for  surface 
and  shaft  track,  Germany  has  supplied  CO  per  cent,  and 
Britain  very  little.  It  would  appear  that  the  steam  turbine  is 
rapidly  gaining  ground  as  the  most  satisfactory  type  of  prime 
mover,  and  for  smaller  plants  the  vertical  high  speed  steam 
engine  directly  coupled  to  three-phase  generator.  Three- 
phase  equipment  is  now  almost  universally  used. 

Australia 

The  statement  herewith  (Table  IX.),  of  the  imports  of 
certain  classes  of  electrical  goods  into  Australia  in  the  year 
1912,  gives  a  fair  indication  of  the  amount  of   German  and 

Table  IX. 

AUSTRALIA'S    ELECTRICAL    IMPORTS 

From  United 
Kingdom      Germany.    Austria 

£  £  £ 

Dynamo-electric  machines  up  to 

200  h.p 185,000  .-JO.OOO  1,000 

Ditto,    over    200    h.p ;>0,000  2,000 

Regulating,  starting,  and  con- 
trolling   apparatus     26,000  S.OOO 

Electric   fittings   of   metal   or   part 

of  metal 45.000         10,000  

Electric  and  gas  appliances    . .    .  .      120,000         48,000         4,000 

Accumulators  and  batteries,  arc 
lamps,  covered  cable  and  wire, 
electric  vacuum  tubes,  measur- 
ing instruments,  insulating  tape, 
etc 586.000  59,(100  l.llOO 

Arc  lamp  carbons l  .0(io         is.doii  ... 

Austrian  trade  with  whicli  other  -manufacturers  Iiavc  had  to 
compete.  In  electrical  machinery,  including  dynamos,  and 
starting  and  regulating  apparatus,  the  cfTccts  of  both  Ameri- 
can and  German  competition  have  been  felt.  British  imports 
show  a  decline  during  the  years  1910,  1911  and  1912,  especi- 
ally in  the  larger  size  machines  and  in  starting  and  regulat- 
ing machinery,  though  the  value  of  the  importation  of  this 
e<|uipment  is  comparatively  small.  In  electrical  and  gas  ap- 
pliances trade  with  the  United  States  shows  a  very  rapid 
increase,  which  is  materially  overhauling  the  lead  which 
Germany  had  held  for  some  time.  Out  of  trade  in  lamps 
and  lamp  wares  to  the  amount  of  approximately  £200,000  in 
1912,  Britain  supplied  a  little  over  42  per  cent.,  Germany 
and  the  United  States  filling  in  the  balance.  British  trade 
also  shows  a  decline   in   telephone   switchboards   and   appli- 


ances during  the  last  three  years  for  which  figures  arc  avail- 
able, and  during  this  lime  the  United  States  has  increased 
her  sales.  The  greater  part  of  the  imports  of  these  appli- 
ances come  from  Sweden,  however. 

In  connection  with  Australian  trade,  it  is  interesting  to 
note  a  recent  report  of  H.  M.  Trade  Commissioner  regarding 
price-cutting  by  the  German  companies.  This  report  says: 
"My  informant  stated  that,  in  order  to  get  their  turbines  on 
the  market  here,  this  German  company  sent  out  to  their 
agents  five  turbines  with  instructions  to  sell  them  under 
cost."  The  manufacturing  company  mentioned  is  one  well 
known,  w-ith   headquarters   in   Berlin. 

In  the  matter  of  porcelain  insulators,  keen  competition 
has  been  met  from  Germany,  Austria  and  more  recently  from 
Japan.  In  cables  British  goods  have  the  quality,  but  so  far 
their  prices  have  been  some  20  per  cent,  higher  than  the 
German  prices,  and  there  is  now  a  considerable  competition 
from  Italian  cable  made  to  British  specifications.  In  wire- 
drawn filament  lamps  the  chief  competition  comes  from  the 
Phillips  Company,  of  Holland,  but  there  is  also  keen  com- 
petition with  German  and  .Austrian  makes.  Apparently  there 
is  no  local  factory. 

A  significant  paragraph  appears  with  reference  to  the 
glassware  for  electrical  fittings.  This  paragraph  runs  as  fol- 
lows: "With  regard  to  glassware  for  electrical  fittings,  the 
British  position  is  weak  and  has  been  described  by  one  im- 
porter as  hopeless.  Germany  and  Austria  have  most  of  the 
trade,  their  prices  being  about  half  what  the  British  firms 
charge." 

New  Zealand 

The  development  of  electrical  enterprises  in  New  Zea- 
land has  made  rapid  strides  during  the  last  few  years.  Vast 
supplies  of  water  power  readily  available  for  the  generation 
of  electricity  exist,  some  of  which  the  government  have  al- 
ready surveyed  with  the  intention  of  utilizing  them  in  the 
near  future.  In  view  of  these  possibilities,  it  is  reported 
that  German  firms  have  made  strenuous  efforts  to  secure 
original  contracts  for  the  installation  of  their  equipment, 
which  would  help  to  make  a  regular  supply  of  materials  from 
German  sources  more  certain.  It  is  frequently  pointed  out 
in  the  report,  from  which  we  are  quoting  liberally,  that  when 
it  is  hoped  to  secure  contracts,  put  up  to  tender  especially, 
representation  in  the  market  is  a  vital  necessity.  As  the 
execution  of  works  is  often  urgently  required  before  tenders 
are  called  for,  it  is  impossible  to  give  a  long  enough  tender 
period  to  permit  of  firms  making  offers,  unless  they  can  do 
so  by  cable  through  an  agent. 

H.  M.  Trade  Commissioner  in  New  Zealand  raised  a 
question  of  considerable  importance  in  connection  with  the 
attitude  of  the  British  manufacturer  towards  their  own  pro- 
ducts. After  making  it  perfectly  plain  that  the  one  great 
asset  of  British  machinerj'  is  its  merit,  the  commissioner  adds, 
"To  sell  goods  and  not  to  be  willing  to  lake  any  responsi- 
bility for  their  quality  after  they  have  left  the  works  may 
seem  sound  business,  but  it  may  at  times  also  be  interpreted 
to  mean  lack  of  confidence  in  the  real  value  of  the  goods 
delivered.  It  is  a  common  practice  to  consign  goods  to  an 
agent  and  to  draw  on  him  in  full  against  documents,  or  at 
short  sight,  irrespective  of  the  piirposc  to  which  the  machin- 
ery is  to  be  put.  I  would  state  bluntly  that  any  maker  who 
values  his  reputation  and  that  of  his  machinery  will  not  con- 
sider any  sale  transaction  closed  until  that  machinery  is  in  use 
and  giving  satisfaction.  In  cases  where  there  is  delay  in  get- 
ling  the  plant  installed  and  working,  wherever  the  fault  lies 
and  whatever  the  normal  terms  of  agency  may  be,  the  manu- 
faclnrer  should  work  loyally  with  his  agent  and  take  the 
responsiliility  for  his  goods.  Confidence  begets  confidence, 
and  in  the  ideal  agency,  the  agent  has  a  feeling  of  esprit 
de  corps  and   loyalty  to  his  principals." 

This  would  appear  to  lie  valuable  advice,  and  Ihc  iicces- 
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sity  of  giving  it  probably  explains  in  no  small  measure  the 
presence  of  keen  competition  at  other  points  as  well  as  in 
New  Zealand  where  the  British  manufacturer  ought  to  be 
supreme. 

India 

According  to  the  best  available  reports,  electrical  mach- 
ines were  imported  into  India  in  1912  to  the  value  of  3,613 
rupees  (rupee  equals  about  32.5c.)-  The  future  is  bright  for 
water  power  machinery.  The  total  number  of  electric  plants 
in  India  is  already  large,  and  this  number  is  rapidly  in- 
creasing. To  date  the  greater  part  of  the  trade  goes  to  the 
United  Kingdom,  with  Germany  and  the  United  States  not 
yet   strong  competitors. 

Egypt 

The  only  available  report  states  that  there  is  a  con- 
siderable demand  in  Egypt  for  motors  and  dynamos.  The 
value  of  the  imports  in  1913  amounted  to  £418,494.  The 
competition  is  keen  from  Switzerland,  but  Germany  and  the 
United  States  have  been  pushing  their  trade  recently. 

China 

According  to  a  'recent  report  the  demand  for  electrical 
apparatus  in  China  is  showing  a  steady  expansion.  American 
and  Japanese  firms,  among  others,  have  shown  some  activity. 
Supply  stations  are  beginning  to  install  electrical  equipment 
and  the  development  of  mines  is  said  to  be  worth  the  atten- 
tion of  electrical  firms. 

A  report  regarding  Shanghai  shows  that  German  products 
were  slightly  in  excess,  with  Great  Britain  second  and  Japan 
third.  The  use  of  the  telegraph  and  telephone  is  also  de- 
veloping in  China,  and  here  again  Germany  appears  to  lead 
in  the  matter  of  supply,  with  Great  Britain  and  Japan  in 
second  and  third  places,  as  before.  Similarly,  the  American 
Consul  at  Hong  Kong  reports  that  supplies  for  electrical 
concerns  in  the  vicinity  of  that  city  come  chiefly  from  Ger- 
many, as  a  result  of  low  prices,  with  which  the  .'\merican 
manufacturer  cannot  compete.  American,  German  and  Brit- 
ish lamps  are  sold  and  American  fans  are  almost  exclusively 
used. 

Apparently  in  China  the  needs  of  the  licensed  and  skilled 
electrical   contractor  have   not   yet   been   keenly   felt.     Wires 

Table  X. 

JAPAN'S    ELECTRICAL    IMPORTS 

From 
From  United 

Germany.  Kingdom 

£  £ 

Insulated  electric  wires 141,866  49,134 

Wattmeters 14,943  2,953 

Water  turbines  and   Pelton  wheels    ...  61.259  3,699 

Dynamos,  electric  motors,  etc 146.037  103,547 

Incandescent  electric  lamps 23,820  613 

Telegraph  and  telephone  instruments.  1,003  1,080 

Ampere  meters  and  volt  meters 5,480  2,863 

are  usually  carried  over  the  surface  of  walls  and  ceilings, 
the  local  current  being  of  low  power. 

Japan 

The  near  future  promises  that  Japan  will  be  one  of  the 
most  highly  developed  countries  in  the  world  regarding 
hydro-electric  developments.  A  recent  trade  report  gives  the 
number  of  large  hydro-electric  undertakings  under  construc- 
tion in  1913  and  1914  as  13,  in  which  a  total  of  43  units  are 
being  installed,  varying  in  size  from  11,250  h.p.  down  to 
1,000  h.p.  For  these  stations  the  turbine  machinery  is  di- 
vided between  Germany,  Switzerland  and  Sweden;  the  elec- 
trical machinery  between  Germany,  England,  Sweden,  Japan 
and  the  United  States,  the  six  Laggest  units  of  11,250  h.p. 
being  the  only  ones  supplied  by  England.     The  transmission 


line  material  is  divided  between  Germany  and  Japan  with 
Germany  getting  the  lion's  share. 

The  same  report  contains  a  list  of  four  large  hydro-elec- 
tric plants  for  which  enquiries  have  been  issued,  but  orders 
not  yet  placed.  These  will  require  nine  units,  varying  in  size 
from  4,000  h.p.  down. 

The  following  figures  (Table  X.)  show  the  proportions 
of  imports  of  certain  classes  of  electrical  goods  into  Japan 
from  Germany  and  from  the  British  Empire  during  1913. 

Corea 

Only  a  small  number  of  fair  sized  central  companies  are 
operating,  and  although  British  electrical  machinery  is  not 
as  largely  represented  in  Corea  as  could  be  wished,  neverthe- 
less, a  considerable  portion,  especially  prime  movers  and 
boilers,  are  of  British  manufacture.  British  machinery  is 
recognized  to  be  of  highest  quality,  but  reasons  of  economy 
have  led  purchasers  to  seek  cheaper  markets  in  Switzerland 
and   elsewhere. 

Manchuria 

A  special  commissioner  recently  appointed  by  the  Lon- 
don Board  of  Trade  made  some  significant  remarks  regard- 
ing the  granting  of  credit  at  this  point.  It  would  appear 
that  German  goods  are  more  popular  on  account  of  the  fact 
that  almost  unlimited  credit  is  given,  while  British  firms  in- 
sist on  cash  payments,  and  the  following  instance  is  cited: — 
"The  city  of  Shuang  Cheng  Pu  ordered  a  small  electric  light 
plant  through  a  German  firm,  valued  at  £20,000.  The  terms 
were  three  years'  payment,  one-third  each  year."  The  report 
adds  that  this  confidence  is  well  placed,  as  bad  debts  are 
very  few. 

Norway 

The  manufacture  of  electrical  machinery  apparatus  in 
Norway  is  increasing  very  rapidly,  not  only  in  extent,  but 
also  in  variety.  Germany  formerly  sent  nearly  all  such  goods 
to  Norway,  but  home  manufactures  have  decreased  the  im- 
ports considerably.  Of  the  equipment  still  brought  in  the 
majority  is  from  Germany,  with  smaller  quantities  from  the 
United  States,  Sweden  and  England.  On  account  of  the  large 
water  power  resources  of  Norway,  this  country,  as  is  well 
known,  bids  fair  to  be  one  of  the  largest  manufacturing  and 
consuming  countries,  from  the  point  of  view  of  electrical 
apparatus,  in  the  world.  In  the  meantime  it  would  appear 
that  the  field  for  smaller  electrical  appliances  is  very  great, 
and  this  chiefly  on  account  of  the  low  prices  almost  univer- 
sally charged  for  electric  current. 

Sweden 

Imports  into  Sweden  from  foreign  countries  are  con- 
siderable, including  lamps,  sockets,  insulators,  wiring  materi- 
als and  fixtures,  which  come  chiefly  from  Germany.  Larger 
electric  supplies  are,  of  course,  very  extensively  manufac- 
tured in  Sweden.  It  is  said  that  the  demand  is  rather  for 
cheap  articles,  which  is  explained  by  the  fact  that  individual 
dwellings  are  few,  and,  comparatively  speaking,  the  number 
of  householders  small.  Here  again,  German  manufacturers 
have  adopted  long  terms  of  credit  or  a  liberal  discount  for 
cash   payment. 

It  is  encouraging  to  note  that  great  progress  has  been 
made  in  Sweden  regarding  the  installation  of  wiring  and 
wiring  devices.  In  most  of  the  buildings  now  being  erected 
the  wires  are  concealed  within  the  walls  and  ceilings,  and  for 
better  protection  metal-covered  conduits,  both  lead  and  steel, 
are  in  general  use.  The  municipal  laws  of  Gothenburg,  for 
example,  require  that  a  contractor  must  have  a  special  license 
before  he  can  undertake  to  install  electric  wiring. 

Importers  and  dealers  are  warned  that  the  Swedish  people 
are  only  familiar  with  the  metric  system  and  that  figures 
should  be  quoted  accordingly.  It  is  further  noted  that  the 
tendency   of   municipalities   and   central   stations   in   Sweden 


64 


ni 


ELECTRICAL    NE.WS 


March  1,  191". 


is  to  obtain  supplies  from  Swedish  manufacturers  wherever 
possible. 

Portugal 

It  is  understood  that  Germany  is  sending  more  electric 
plant  into  Portugal  than  is  the  United  Kingdom,  although 
reliable  statistics  are  not  available.  German  equipment  is 
lighter  and  therefore  cheaper,  not  being  designed  to  with- 
stand the  severe  tests  put  upon  their  equipment  by  British 
manufacturers. 

Spain 

A  very  considerable  trade  in  electrical  equipment  has 
developed  recently  in  Spain  on  account  of  the  utilization  of 
vast  available  water  powers.  At  present  Germany  has  the 
lead  of  every  other  country,  so  that  it  is  plain  that  this  mar- 
ket now  offers  a  favorable  opportunity  for   British   firms  to 

Table  XI. 

SPAIN'S   IMPORTS   FROM   GERMANY   AND   BRITAIN 

From 
From  United  Total 

Germany       Kingdom 

Pesetas.  Pesetas.  Pesetas. 
Dynamos,  etc.,  up  to  400  kilogs. 

weight '3,693,000  568,000  5,457,000 

Ditto,  from  401  to  2,500  kilogs.     3,054.000  430,000  4,616,000 

Ditto,  from  2,501  to  5,000  kilogs.     496,000      1,107,000 

Ditto,    more    than    5,000    kilogs.   4,026,000  165,000  5,073,000 

Accumulators  and  batteries    ..         104,000  7,000  220,000 

Cables   and   wires 1,273,000  1,029,000  2,639,000 

Telegraph  and    telephone    ap- 
paratus, electric  motors,  and 

parts 1,122,000  204,000  1,966,000 

Arc   lamps 157,000  10,000  202,000 

Incandescent   electric   lamps    .      4,733,000  334,000  5,791,000 

Hydraulic   motors    1,135,000  7,000  1,563,000 

secure  some  of  the  trade  which  had  previously  been  con- 
trolled from  Germany.  It  is  said  that  the  Germans  have 
strengthened  their  hands  in  the  past  by  sending  out  com- 
petent engineers,  who  also  had  an  intimate  knowledge  of  the 
Spanish  language  and  customs. 

The  increased  use  of  electricity  is  exemplified  in  the 
single  item  of  incandescent  lamps.  In  1908  the  value  of  the 
imports  of  these  lamps  amounted  to  900,000  pesetas  (peseta 
equals  about  20c.),  but  by  1910  this  had  increased  to  2,300,000 
pesetas,  and  in  1912  to  5,791,000  pesetas.  This  demand  has, 
of  course,  resulted  in  the  establishment  of  local  factories, 
but  the  market  for  foreign  goods  still  increases.  A  recent 
report  states  that  there  is  a  good  and  increasing  demand  in 
Spain  for  such  equipment  as  electric  motors  and  dynamos, 
telephone  and  telegraph  apparatus  and  electrical  meters. 
Table  XI.  shows  the  imports  in  the  various  departments  from 
Germany  and  the  United  Kingdom  for  the  year  1912, 

Italy 
There  appears  to  be  a  great  future  in  Italy  for  the 
smaller  electrical  devices,  chiefly  for  household  use.  Electric 
current  is  available  very  generally.  Goods  are  being  import- 
ed up  to  the  present  time  in  large  quantities  from  Germany, 
and  home  manufacture  on  a  small  scale  has  been  commenced. 

Poland 
This  is  a  case  where,  owing  to  the  proximity  to  the  home 
market,  the  trade  is  almost  entirely  in  Germany.  It  is  said 
that  the  German  success  has  been  further  assisted  by  an 
intimate  knowledge  of  Polish  and  Russian  trade  conditions, 
which   they   have  been   quick   to  take  advantage  of. 

Roumania 

Imports  are  considerable,  the  jjrincipal  being  from  Ger- 
many   and    Austria-Hungary,   with    a   small    portion    coming 


from  France.  Thanks  to  the  low  prices  which  German  manu- 
facturers quote,  and  to  the  fact  that  the  greater  number  of 
electrical  companies  are  of  German  origin,  most  of  the  sup- 
ply business  has  been  taken  care  of  by  the  latter  country. 

Greece 

It  is  said  that  large  electrical  installations  are  now  be- 
ing carried  out  and  others  are  projected.  Large  installa- 
tions also  in  the  department  of  telegraphs  and  telephones  are 
among  those  projected  for  which  a  large  quantity  of  ma- 
terial will  be  required.  Local  manufacturers  supply  much 
of  the  material,  but  this  is  supplemented  by  dynamos,  mo- 
tors, transformers,  etc.,  from  France  and  by  transmission 
wire  from  Switzerland.  Transmission  line  material  also  has 
been  supplied  by  Belgium  and  other  equipment  from  Eng- 
land, Sweden,  Austria  and  Hungary.  It  is  said  that  the 
dealers'  supplies  in  general,  in  which  there  is  a  considerable 
trade,  are  furnished  chiefly  by  Germany. 

Turkey 
It  is  only  within  the  last  four  or  five  years  that  elec- 
tricity has  obtained  a  foothold  in  Turkey,  but  it  is  making 
rapid  progress,  and  at  the  present  time  an  extensive  plant 
is  in  course  of  installation  in  Constantinople,  including  elec- 
tric tramways  which  will  connect  with  outlying  points.  Up 
to  the  present  time  the  public  have  not  enjoyed  the  privilege 
of  telephones,  but  this  matter  is  being  remedied.  Considered 
as  a  whole,  Germany  supplies  about  70  per  cent,  of  the  elec- 
trical requirements,  France  20  per  cent.,  and  Belgium  10  per 
cent.  England  scarcely  seems  to  be  represented  except  in 
the  matter  of  supplying  a  few  lamps. 

Syria 

The  use  of  electricity  for  lighting  purposes  and  indus- 
trial activities  is  increasing  and  a  considerable  demand  for 
electrical  equipment  has  developed.  Transmission  wire  in 
the  past  has  been  imported  from  Germany  and  France.  In- 
candescent lamps  have  been  imported  from  Germany,  Great 
Britain  and  France.     Electric  fans  were  brought  from  Italy. 

Argentine  Republic 

In  1911  roughly  one-half  of  the  total  imports  of  elec- 
trical appliances  were  from  Germany,  only  one-quarter  com- 
ing from  the  United  Kingdom.  Re-imports  from  Britain 
have  showed  a  tendency  to  decrease  and  those  from  Ger- 
many to  expand,  which  is  partly  accounted  for  by  the  fact 
that  German  manufacturers  have  either  agents  or  branches 
carrying  large  and  varied  stocks  in  Argentina.  German 
manufacture  predominates  greatly  in  accessories,  including 
insulators,  wires,  cables,  lamp  carbons,  dynainos,  motors, 
electric  meters.  A  number  of  small  motors,  insulators  and 
accessories  come  from  the  United  States,  and  Great  Britain 
sends  wires,  cables,  dynamos,  motors,  accessories  and  meters. 
Italy  supplies  ventilators,  cables  and  wires.  A  recent  report 
contains  this  significant  reinark:  "It  is  hardly  likely,  in  view 
of  the  strong  competition,  that  new  equipment  can  be  intro- 
duced here  through  mere  correspondence.  Goods  that  are 
finding  a  demand  have  been  placed  on  the  market  through 
personal  efforts  of  travelling  salesmen  and  agents.  Where 
two  articles  are  in  competition,  that  which  is  backed  by  per- 
sonal effort  has  every  advantage  over  the  article  which  de- 
pends only  on  catalogue  advertising.  Experience  in  this 
territory  shows  that  the  distribution  of  catalogues  produces 
very  meagre  results." 

The  same  remarks  could  doubtless  be  applied  in  numcr- 
(lus  other  instances  where  British  trade  is  slack. 

Honduras 

On  account  of  its  proximity  to  the  United  States,  Ameri- 
can manufacturers  have  been  showing  more  active  interest 
during  the  recent  past.  German  commercial  travellers  have 
also  been  very  active.    The  British,  however,  have  a  strong 
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liold,  and  can  increase  their  consumption  if  they  will  handle 
the  market  judiciously.  The  British  manufacturers  are  criti- 
cized in  that  they  do  not  state  in  a  sufficiently  concise  form 
the  substance  and  quality  of  their  goods,  giving  a  few  prices 
of  their  special  lines.  It  is  also  complained  that  they  show 
a  marked  lack  of  originality  in  their  printed  matter,  much 
of  it  containing  absolutely  no  information  as  to  what  the 
nature  of  their  business  is  and  in  some  cases  being  so  tech- 
nical as  to  be  scarcely  intelligible.  It  is  further  stated  that 
American  and  German  manufacturers  seem  to  have  made  a 
special  study  of  these  matters,  and  that  they  are  meeting 
with  good  success.  These  matters  are  reprinted  merely  as 
suggestions  which  some  firms  may  find  it  to  their  advantage 
to  take  note  of. 

Chile 
It   is    represented   that    practically    all    the    electric    light 
companies  of  the  district  are   German,   and  that  they  favor 
German  supplies  whenever  possible.     The   English  language 
is  not  generally  understood. 

Ecuador 

H.  M.  Charge  d'Aflfaires  of  Quito  recently  advised  that 
many  municipalities  in  Ecuador  intend  to  introduce  elec- 
tricity, thus  opening  a  market  for  small  electric  plants,  lamps 
and  electrical  accessories.  Correspondence  must  be  in 
Spanish. 

Venezuela 

The  American  Consul  reports  that  the  electrical  supplies 
are  mostly  from  the  United  States,  though  certain  foreign 
appliances  are  also  used.  Electrical  installations  are  very 
simple,  wires  being  carried  openly  on  the  walls  and  ceil- 
ings  in   the   easiest  possible  way. 

Canada 

Electrical  requirements  in  Canada  are  increasing  at  a 
very  rapid  rate.  This  has  been  due  not  only  to  numerous 
water  power  developments  which  are  being  prosecuted  at 
many  points  in  the  Dominion,  but  to  the  rapid  opening  up 
of  Western  Canada,  which  is  destined  to  become  one  of  the 
greatest,  if  not  the  greatest,  wheat  producing  country  in  the 
world.  The  introduction  of  electric  plants  of  the  smaller 
type  has  been  very  noticeable  in  the  smaller  towns  that  have 
grown  up  throughout  Western  Canada.  In  the  east,  and  es- 
pecially in  certain  sections  of  the  province  of  Ontario,  where 
the  Hydro-electric  Power  Commission,  operating  under  the 
Ontario  Government,  has  succeeded  very  greatly  in  reducing 
the  rates  to  consumers,  there  is  now  an  almost  insistent  de- 
mand for  the  smaller  classes  of  electrical  equipment,  largely 
household,  and  especially,  at  the  present  time,  for  electric 
ranges  at  a  price  which  the  average  consumer  can  reach. 

In  spite  of  the  fact  that  Canadian  manufacturers  arc 
actively  engaged  in  meeting  the  demands  of  the  home  mar- 
ket there  is  annually  a  considerable  amount  of  electrical 
equipment  imported  into  Canada.  During  the  year  ending 
March  31st,  1914,  equipment  totalling  approximately  $9,000,- 
000  in  value  was  brought  into  the  country.  The  source  ol 
supply  of  this  imported  equipment  is  chiefly  the  United 
States,  which  both  by  proximity  and  by  similarity  in  practice, 
appears  to  possess  advantages  that  can  not  easily  be  met  by 
any  other  country.  Indeed,  not  only  is  it  true  that  American 
manufacturers  have  been  most  favorably  situated  to  meet 
the  requirements  of  Canadian  customers,  but  on  account  of 
the  previously  limited  demand  for  electrical  equipment  in 
Canada  and  the  comparative  difficulty  of  obtaining  it  else- 
where, the  American  manufacturer  has  been  able  practically 
to  control  the  lines  along  which  the  Canadian  demands  should 
develop.  This  is  an  added  reason  why  our  neighbors  to  the 
south  have  been  in  a  position  to  compete  favorably  with 
the  countries  of  continental  Europe  in  supplying  us  with 
our  electrical  needs.  It  is  not  a  foregone  conclusion,  how- 
ever,  that   the   Canadian   specifications   are   as   fixed   as    the 


Table  XII. 

ELECTRICAL  EQUIPMENT  IMPORTED  INTO  CANADA 


Articles  Imported. 
Electric     light     carbons     and 
carbon  points,  of  all  kinds, 
n.o.p 


Countrie.<i 


United  Kingdom  . . 
Aust. -Hungary     .  .  . 

Belgium 

France 

Germany 

Switzerland 

United  States  . 

Total 


Value. 

$ 

5,247 

5S7 

222 

03:i 

43,308 

2,491 

37,368 

89,856 


Incandescent  lamp  bulbs  and 
glass  tubing  for  use  in  the 
manufacture  of  incandes- 
cent     lamps      and      mantle 

stockings  for  gas  light   . .  .      United  Kingdom  . .  1,491 

Aust.-Hungary     .  . .         13,000 

Belgium 40 

France 1,824 

Germany 4.128 

United  States   ..    .,        110,049 

Total    130,532 

Electric  apparatus,  n.o.p.,  in- 
sulators of  all  kinds  and 
sockets,  etc.,  and  electric 
galvanic  batteries;  tele- 
graph and  telephone  instru- 
ments           United  Kingdom   ..  819,597 

Hong  Kong 250 

Newfoundland    and 

Labrador 195 

Aust.-Hungary     . .  .  8,134 

Belgium l,040 

Denmark 5,642 

France 28,635 

Germany 141,252 

Holland 56 

Italy 5,966 

Japan 475 

Sweden 81,524 

Switzerland 3,128 

United    States    ....     5,522,917 

Total 6.018,811 

Electric     motors,    generators 

and  dynamos United  Kingdom   ..  138,434 

.   Aust.-Hungary     ...  46 

Belgium 1,771 

Denmark lie 

France    3,664 

Germany 15,700 

Italy 7,143 

Sweden    104,382 

Switzerland 623 

United    States    ....  1,542,088 

Total 1,813,967 

laws  of  the  Medes  and  Persians  and,  even  if  they  were, 
there  is  not  sufficient  difference  between  Canadian  and  British 
practice  to  prevent  our  purchasing  much  of  our  equipment  in 
Britain  if  the  British  manufacturer  will,  perhaps,  put  him- 
self about  a  little  bit  more  and  study  our  special  requirements. 
There  is  a  growing  tendency,  however,  we  believe,  to 
develop  our  home  manufactures  to  the  extent  that  we  may  be 
able  to  supply  the  great  majority  of  our  own  requirements. 
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except  in  isolated  and  specialized  cases,  and  on  account  of 
our  unlimited  resources  both  in  power  (water,  coal  and  gas) 
and  in  raw  materials,  there  does  not  seem  to  be  any  in- 
superable difficulty  in  the  way  of  developing  our  export  trade 
very  greatly  in  the  near  future,  and  especially  is  this  true 
in  view  of  the  fact  that  at  the  present  time,  when  the  trade 
routes  of  the  whole  world  are  being  readjusted,  new  fields  are 
available  which  are  as  open  to  Canadians  as  to  any  other 
country  in  the  world. 

Perhaps  sufficient  information  for  our  present  purpose 
will  be  given  if  we  classify  electrical  equipments  imported 
into  Canada  under  four  general  headings.  This  is  done  in 
Table  XII.,  which  indicates  also  the  different  countries  from 
which  we  receive  the  various  items. 

As  mentioned  above,  it  will  be  noted  that  in  every  case 
but  one  the  preponderance  is  greatly  in  favor  of  the  United 
States  which,  generally  speaking,  may  be  said  to  supply  us 
with  between  80  and  90  per  cent,  of  our  total  requirements. 

Canadian  Exports 

Canadian  export  trade  has  not  to  date  been  developed 
as  vigorously  as  could  be  wished  for,  or  as  we  trust  the  im- 
mediate future  will  see  it.  During  the  past  year  our  total 
export  in  electrical  apparatus  only  amounted  to  $106,816, 
made  up  chiefly  of  items  to  the  United  States  totalling  $67,- 
000,  to  the  United  Kingdom  totalling  $35,000,  to  Newfound- 
land totalling  $3,000,  to  Belgium  totalling  $2,000.  The  com- 
plete list  of  exports  is  given  in  Table  XIII.,  which  we  are 
free  to  admit  shows  our  export  trade  to  be  a  somewhat  in- 
conspicuous factor  in  the  sum  total  of  world  commerce.  The 
very  insignificance  of  these  items  should  be  sufficient  in- 
centive in  itself  to  warn  our  government  and  our  factories 
as  to  the  possibilities  for  development  and  the  limited  extent 
to  which  we  have  taken  advantage  of  our  opportunities  as  yet. 

The  extent  of  the  market  for  electrical  equipment  which 
must  inevitably  result  with  the  gradual  development  of  our 
tremendous  water  powers,  coal  areas  and  gas  fields,  is  treat- 
ed somewhat  more  fully  at  another  place  in  this  issue.  At 
the  same  time,  the  development  of  these  powers  will  depend 


Table  XIII. 

ELpCTRICAL  EXPORTS  FROM  CANADA 

Articles  Kxported.                                   Countries  VmIic. 

* 

Electrical  apparatus United  Kingdom  ..  25,18:! 

Australia 127 

Bermuda 339 

B.  W.  Indies 35 

Newfoundland  ....  9,158 

Alaska 30 

Aust. -Hungary  ...  25 

Belgium l.aSs 

Cuba 19 

France 3,33  ■"' 

Germany IT 

Miquelon     and     St. 

Pierre 74 

Sweden 10 

U.  S.  of  Colombia  .  19 

United    States    ....  66,849 

Total 106,816 

very  largely  on  the  coincident  establishment  of  manufac- 
tures of  various  kinds.  For  this  latter  our  Dominion  seems 
to  be  particularly  well  equipped.  We  speak  also  of  the  pos- 
sibilities of  immediate  further  manufacturing  developments 
in   another   article   in   this   same   number. 

Everything  considered,  the  time  seems  ripe  for  vigorous 
and  aggressive  steps  by  our  manufacturing  industries.  Not 
only  does  it  seem  beyond  question  that  our  own  demands  will 
increase  rapidly  in  the  near  future,  but  we  must  also  remem- 
ber the  numerous  markets  that  will  develop  equally  with 
our  own.  Canada's  manufactures  should  be  developed  not 
alone  with  a  view  to  supplying  her  own  home  demands,  but 
also  having  in  mind  fulfilling  the  requiretnents  of  other  coun- 
tries less  favorably  situated  for  manufacturing  than  our- 
selves,  but   with   great   consumption   possibilities. 


An  Entirely   ^^Made-in-Britain'^   Plant 

Engineering  and  Ship  Building  Plant  of  Canadian  Vickers,  Limited,  Montreal 
— Detailed  Description  of  Electrical  Equipment 


The  recently  completed  engineering  and  shipbuilding 
works  of  Messrs.  Canadian  Vickers  at  Longue  Pointe,  Mont- 
real, contain  the  most  modern  machinery  for  carrying  out 
this  class  of  work,  and  a  description  of  the  electrical  equip- 
ment  should   therefore   be   of   interest. 

It  is  a  specially  appropriate  article  for  this  number  of 
the  Electrical  News,  as  practically  the  whole  of  the  electrical 
plant  was  made  in   England. 

The  power  house,  electrical- work  shop  and  test  house 
are  all  in  one  building.  The  power  house,  which  is  80  feet 
long  by  66  feet  wide,  is  arranged  in  two  bays,  each  served 
by  a  hand-operated  crane  with  a  lifting  capacity  of  ten  long 
tons.  The  electrical  work  shop  is  equipped  with  the  follow- 
ing machines,  which  are  belt-driven  from  a  line  shaft  run 
by  a  10  h.p.  motor  of  the  Electric  &  Ordnance  Company's 
make: — Double  disc  grinder,  sheet  shears  and  rolls,  wet  stone, 
shaping  machine,  drilling  machine,  two  screw  cutting  lathes, 
large  machine  lathe,  coil  winding  machine,  coil  taping  mach- 
ine and  band  saw  for  cutting  insulating  material,  etc. 

A  600  ampere  welding  dynamo  direct  coupled' to  a  4f 
h.p.  Electric  &  Ordnance  Company's  motor  is  installed  com- 
plete with  switchboards  and  all  accessories  for  electric  weld- 
ing. 


The  electrical  work  shop  is  served  b3'  a  hand-operated 
crane,  having  a  lifting  capacity  of  three  long  tons. 

There  is  also  an  impre.gnating  plant  for  treating  field 
coils,  armatures,  etc.,  with  cither  varnish  or  compound.  This 
plant  is  installed  in  a  separate  building  close  to  the  electrical 
work  shop.  A  hand-operated  crane  with  a  lifting  capacity 
of  one  long  ton  is  installed.  The  hand-operated  cranes  were 
all  supplied  by  Messrs.  Herbert  Morris  &  Company,  of 
Loughborough,    England. 

At  the  present  time  some  200  direct  current  motors,  to- 
talling about  4,000  h.p.,  the  sizes  ranging  from  JX  to  200  h.p., 
are  installed  in  the  works  for  driving  the  various  machine 
tools.  Forty-eight  of  these  motors  are  used  for  operating 
electric  travelling  and  jib  cranes  and  a  large  number  are 
variable  speed  machines  having  a  range  of  three  to  one. 
These  motors  are  controlled  by  means  of  a  combined  con- 
troller, contactor,  and  speed  regulator  with  all  motions  inter- 
locked. This  control  gear  was  supplied  by  the  Electric  & 
()rdnance  Accessories  Company.  Six  large  alternating  cur- 
rent induction  motors  are  installed  at  the  present  time,  which 
will  be  described  later. 

Distriliution  to  the  imilors  and  ligliting  circuits  inslallcd 
ihrouglKuit  the  various  machine  shops  is  on  the  thrcc-wirc 
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system,  giving  440  volts  across  the  outers  for  the  motors,  and 
220  volts  for  lighting  circuits. 

The  general  lighting  of  the  buildings  is  by  Cooper  Hewitt 
"Silica"  mercury  vapor  lamps,  each  of  about  3,500  c.p.  When 
additional  local  lighting  is  required  it  is  provided  by  ordin- 
ary incandescent  lamps,  plug  circuits  being  provided  for  this 
purpose.  In  practice,  however,  this  is  seldom  found  neces- 
sary as  the  general  lighting  has  proved  so  effective.  In 
shops  and  under  galleries  where  the  height  prohibits  the  use 
of  so  powerful  a  lamp  as  the  mercury  vapor,  small  arc  lamps 
of  about  500  c.p.  and  high  candle  power  tungsten  filament 
lamps   are   installed. 

For  the  outside  yard  lighting  mercury  vapor  lamps  are 
used,  suspended  when  convenient  from  iron  brackets  secured 


Interior  of  Electrical  Workshop— Canadian  Vickers,  Limited. 

to  the  shop  walls,  and  where  this  is  not  possible,  from  high 
poles  fitted  with  steel  brackets.  Forty-two  lamps  are  at  pre- 
sent in  use  for  this  purpose,  average  height  from  ground 
35   feet. 

The  buildings,  which,  as  will  be  seen  from  the  plan,  are 
grouped  around  the  dock  basin,  are  connected  with  the  power 
station  by  a  trench  6  ft.  wide  by  6  ft.  deep,  which  is  sunk 
below  frost  level.  In  this  trench  all  electric  cables,  steam, 
and  water  mains  are  run.  Ready  access  is  gained  by  man- 
holes placed  at  convenient  intervals.  The  cables  are  run 
on  porcelain  insulators,  firmly  fixed  to  stout  wood  battens, 
spaced  8  ft.  apart.  These  battens  are  bolted  to  the  trench 
wall  by  large  rag  bolts. 

Electrical   supply   is   obtained   from   the   Montreal    Light, 


Heat  &  Power  Company  at  a  pressure  of  11,000  volts,  three- 
phase,  60  cycle,  two  overhead  transmission  lines  fed  from 
entirely  different  sources  being  installed  for  this  purpose. 
Upon  entering  the  power  station,  these  lines  are  led  through 
the  power  company's  isolating  switches  to  two  incoming 
feeder  panels.  These  panels  consist  of  a  boiler  plate  struc- 
ture, mounted  on  an  angle  iron  frame  work,  and  each  is  fitted 
with  three  single  pole,  200  ampere  change-over  switches, 
one  300  ampere,  triple  pole  oil  'switch  with  triple  pole, 
instantaneous  overload  trip  coils  having  a  breaking  capacity 
of  30.000  kw.  The  two  sets  of  change-over  switches  are  in- 
terlocked and  so  arranged  that  the  station  can  only  be  fed 
from  one  transmission  line  at  one  time.  From  these  panels 
the  current  is  led  by  means  of  lead  covered  cables  to  the 
11,000  volt  a.c.  bus-bars  and  switchboard.  The  latter  con- 
sists of  nine  panels: — 2  transformer  panels,  3  11,000-volt,  650 
kw.  rotary  converter  panels,  2  2200-volt,  90  h.p.  motor  panels, 
2  2200-volt,  350  h.p.  motor  panels.  The  2200-volt  bus-bars 
and  panels  are  fed  from  three  500  kw.  single  phase,  11,000/- 
2200  volt,  water-cooled,  oil-insulated  transformers,  installed 
for  the  purpose  by  the  Montreal  Light,  Heat  &  Power  Com- 
pany. These  transformers  are  fed  from  the  11,000  volt  sup- 
ply by  means  of  single  core  lead  covered  cable  laid  under- 
ground in  fibre  conduit.  The  lead  covered  cables  to  the 
2200  volt  a.c.  motors,  which,  with  the  exception  of  one  350 
h.p.  air  compressor  motor,  are  all  installed  in  the  power 
house,  are  also  laid  in  fibre  conduit.  In  the  same  way  the 
cables  from  the  11,000  volt  rotary  panels  are  carried  to  three 
T30  kv.a.  transformers,  manufactured  by  the  British  West- 
inghouse  Company.  Manchester,  England,  and  having  a 
ratio  of  11,000/330  volts.  These  transformers  are  oil-in- 
sulated, self-cooling,  and  have  tappings  provided  on  the 
primary  for  11,500,  11,000  and  10,500  volts,  and  on  the  sec- 
ondary for  320,  330  and  340  volts. 

Both  the  rotary  converter  transformers  and  those  for 
supplying  a.c.  motors  are  installed  on  rails  in  open  fronted 
brick  cubicles,  making  their  removal  for  inspection  and  repair 
an  easy  matter. 

From  the  transformers  to  the  rotary  converters,  the 
cables  are  rubber  insulated,  braided  and  compounded  and  run 
in  a  trench  with  branches  finishing  inside  the  bedplate  of 
each  machine.  The  top  of  the  trench  is  covered  by  portable 
chequer  plating. 

Three  rotary  converters  are  installed,  each  have  a  capa- 
city of  650  kw.,  0  phase,  60  periods,  voltage  on  the  a.c.  side 
320,  and  on  the  d.c.  side  440/400.  The  neutral  connection  is 
taken  from  the  transformer.  The  machines  are  shunt  wound 
and   self  synchronising.     A   60   h.p.   one   minute   rated   motor 


General  view  of  plant  of  Canadian  Vickers,  Limited,  Montreal,  where  200  d.c.  motors  are  already  installed. 
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direct  on  tlie  same  shaft  is  used  for  starting  up.  Mechanical 
oscillators  giving  uniform  commutator  wear  are  fitted  to 
each  machine.  The  machines  run  at  720  r.p.ni.  and  were 
manufactured  by  Messrs.  Vickers  Limited,  Sheffield,  Eng. 
A  starting  panel  is  fitted  near  each  machine  containing  volt- 
meter, triple  pole  200  amp.  quick  break  knife  switch  for 
starting  motor,  triple  pole  600  amp.  quick  break  switch  fi>r 
the  rotary,  three  contact  :!00  amp.  knife  switches  for  neutral 
connection.  These  panels  arc  of  black  enamelled  slate  and 
have  expanded  screens  to  entirely  enclose  them.  Tlu-y  were 
manufactured   by   Messrs.    Ferranti,   Limited. 

From  the  d.c.  side  of  the  rotarics,  rubber  insulated  cables 
are  run  in  a  trench  to  the  d.c.  switchboard.  This  board  con- 
sists of  12  black  enamelled  slate  panels  as  follows: — three 
650  kw.  rotary  panels,  each  fitted  with  one  single  pole  over- 
load circuit  breaker  carbon  break  for  1500  amps.;  one  single 
pole  overload  and  reverse  carbon  break  circuit  breaker  for 
1500  amps.;  two  ammeters  reading  0/2000  amps.;  two  single 
pole  1500  amps,  isolating  switches  for  outers,  field  switch 
regulator,  etc.  Three  feeder  panels  having  a  capacity  of 
1,000  amps,  each  for  the  engine  and  boiler  shop,  iron  work- 
ers' shed  and  building  berth;  each  panel  equipped  with  two 
single  pole  1,000  amps,  overload  circuit  breakers  carbon 
break;  two  ammeters  reading  0/1200  amps.;  two  2-wire  10(10 
amp.  watt  hour  meters;  two  single  pole  1000  amps,  isolating 
switches  for  outers.  Five  feeder  panels  having  a  capacity  of 
600  amp.  each.  (1)  north  fitting-out  berth  and  capstans;  (2) 
south  fitting-out  berth  and  capstans;  (3)  woodworking  shops; 

(4)  power  house,  electrical  shop,  heatirfg  station  and  stores; 

(5)  yard   lighting. 

These  panels  are  each  fitted  with  two  single  pole,  600 
amp.  overload  circuit  breakers  carbon  break.  Two  am- 
meters reading  0/800  amps.  Two  single  pole  isolating 
switches  for  outers.     Two  2-wire,  600  amp.  watt  hour  meters. 

There  is  also  one  summation  panel  equipped  with  earth 
leakage  indicating  and  testing  instruments,  also  central  zero 
ammeter  reading  250-0-250  amp.  for  indicating  out  of  bal- 
ance current.  The  neutral  cables  are  in  each  case  connected 
direct  to  the  neutral  bus-bar  through  isolating  links. 

In  addition,  two  illuminated  dial  sector  pattern  volt 
meters  reading  0/500  volts  are  mounted  on  a  swing  bracket 
attached  to  one  end  of  the  d.c.  board,  one  reading  machine 
voltage  and  the  other  bus-bar  volts. 

A  feature  of  this  switchboard  is  the  ease  with  which 
any  panel  can  be  isolated  for  repair  or  alteration  by  means 
of  the  special  isolating  links  provided  on  each.  The  whole 
of  the  a.c.  and  d.c.  switch  gear  was  supplied  by  Messrs.  Fer- 
ranti Limited,  Hollingwood,  England. 

For  the  hydraulic  installation  two  horizontal  three-throw 
ram  pumps  are  installed  in  the  power  house,  each  gear  driven 
by  3200  volt,  90  B.h.p.,  ;!-phase,  60  cycle,  slip  ring  induction 
motors  running  at  495  r.p.ni.  These  motors  are  of  the  semi- 
enclosed  type,  and  were  manufactured  by  Messrs.  Vickers 
Limited,  Sheffield. 

Two  sets  of  automatic  control  gear  by  Messrs.  Electric 
Control  Company,  Glasgow,  are  installed  for  controlling  the 
motor. 

This  gear  consists  of  an  arrangement  of  solenoid  oper- 
ated switches,  controlled  by  tappet  switches  fitted  on  the 
hydraulic  accumulator  and  controls  the  rotor  circuit  of  the 
induction  motor,  also  magnetically  operating  a  valve  on  the 
hydraulic  pumps,  allowing  them  to  start  and  stop  on  no  load. 
The  control  current  is  taken  from  an  8  kv.a.,  single  phase 
transformer,  having  a  ratio  of  2200/400  volts.  The  primary 
of  this  transformer  is  connected  lo  the  2300  volt  bus-bars. 

Two  air  compressors  are  in  use  at  the  present  time,  one 
installed  in  the  power  house  for  supplying  the  engine  shop. 
etc.,  and  one  in  the  plater's  shed  for  supplying  the  shipbuild- 
ing side.  Both  these  machines  were  manufactured  by  Messrs. 
The   Canadian    Ingersoll-Rand    Company,    Shcrbrooke,    I'.Q., 
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and  are  driven  by  350  h.p.,  2200  volt,  3-phase,  60  cycle,  slip- 
ring  induction  motors,  supplied  by  Messrs.  Vickers  Limited, 
Sheffield.  The  rotors  of  these  motors  are  mounted  direct 
on  the  crank  shaft  of  the  compressors  and  run  at  150  r.p.ra. 

An  oil  immersed  starter  by  Messrs.  Ellison  is  installed 
for  each  motor. 

A  single  acting  vertical  triple.x  pump  driven  by  an  8 
h.p.  motor  is  installed  in  the  power  station  for  lifting  water 
from  the  basin  for  supplying  boiler  feed  water  and  cooling 
water  for  the  air  compressor  and  11,000/2200  volt  transform- 
ers. The  motor  is  compound  wound  and  runs  at  1220  r.p.m., 
it  is  controlled  by  a  Cutler-Hammer  automatic  starter  oper- 
ated by  a  float  switch. 

Distribution  switchboards  are  installed  in  the  ironwork- 
ers' shed,  engine  and  boiler  shop,  and  building  berth.  These 
are  fed  direct  from  the  panels  oil  the  main  switchboard. 

The  ironworkers'  shed  contains  appro.ximately  800  h.p. 
in  direct  current  motors.  Starters  or  controllers  for  these 
motors  are  mounted  near  the  machine  they  control,  either 
on  walls  or  cokinms.  Cables  from  distribution  switchboard 
are  run  on  porcelain  insulators  mounted  on  brackets  to  440 


knife  switches,  voltmeter  and  ammeter  for  the  dynamo 
manufactured  by  Messrs.  Verity's,  Manchester,  England, 
who  are  also  the  makers  of  the  distribution  switchboards  in- 
stalled in  the  engine  and  boiler  shops,  building  Ijerth,  and 
ironworkers'    shed. 

Two  motor  generators  for  supplying  temporary  light- 
ing on  ships  at  the  fitting-out  berth  are  provided.  These 
machines  consist  of  a  40  h.p.,  440  volt,  shunt  wound  motor, 
coupled  direct  to  a  300  amp.,  60/110  volt,  shunt  wound  dy- 
namo. These  machines  run  at  1200  r.p.m.  and  were  manufac- 
tured by  Messrs.  The  Electric  &  Ordnance  Accessories  Com- 
pany, Limited.  Panels  carrying  motor  starter,  meters,  and 
switch  gear  will  be  mounted  on  a  narrow  gauge  bogie,  to- 
gether with  machines  so  that  they  may  be  easily  moved 
about  the  works. 

The  four  and  six-way,  440  volt  power  distribution  boxes 
used  throughout  the  works  were  made  by  Messrs.  The 
Electric  &  Ordnance  Accessories  Company,  Limited;  220 
volt,  four  and  six-way  lighting  distribution  boxes  by  H.  G. 
Mabbs,  Manchester.  Three  standard  sizes  of  double  pole 
switches  and  fuses  are  in  use  on  the  various  motors — 23  amp., 
50  amp.,   and   100  amp.   and  were   made   by   Messrs.   \'erity's 


Power  House  of 
Canadian  Vickers, 
Limited— Contains 
3-650  kw.  rotary 
converters,  trans- 
formers, motor 
driven  pumps, 
witchboards,    etc. 


volt  distribution  boxes  for  motors  and  lo  2;i0  volt  distribu- 
tion boxes  for  lighting  circuits.  Cables  from  starters  to 
motors  are  in  most  cases  run  in  screwed  galvanized  con- 
duit underground.  The  cable  used  is  rubber  insulated,  braid- 
ed and  compounded. 

The  whole  of  the  motors  throughout  were  manufactured 
by  Messrs.  The  Electric  &  Ordnance  Accessories  Company, 
Limited,  Birmingham.  Eng..  and  Messrs.  Vickers  Limited. 
Sheffield,  England.  All  are  of  the  semi-closed  type  and 
amongst  them  may  be  mentioned  the  200  h.p.  one  hour  rated 
machine  driving  the  large  set  of  plate  bending  rolls.  This 
machine  is  series  wound,  fitted  with  interpoles,  and  runs  at 
525  r.p.m.  It  is  controlled  by  a  200  h.p.  liquid  reversing  con- 
troller by  Messrs.  J.  P.  Hall  &  Company.  Oldham.  England. 
The  raising  and  lowering  gear  on  the  same  rolls  is  operated 
liy  two  40  h.p.  1-hour  rated  series  motors  running  at  OliO  r.p.m. 

The  engine  and  boiler  shops,  which  arc  located  in  one 
building,  contain  approximatelj'  600  h.p.  in  motors,  installed 
in  a  similar  manner  to  those  in  the  ironworkers'  shed. 

A  cpmplete  electrical  galvanizing  plant  is  installed  in 
the  boiler  shop,  comprising  a  6/8  volt  1500  amp.  dynamo  by 
Messrs.  Canning  &  Company,  Birmingham,  Eng.,  direct 
coupled   to   a   15   h.p.,   650   r.p.m.    motor.      Switchboard   with 


Limited.  Compresbioii  type  starters  made  by  Messrs.  Fer- 
ranti  Limited,  are  used  in  all  cases  when  controllers  arc  not 
installed. 

For  general  lighting  in  the  yard  when  the  power  house 
is  shut  down  a  2200/220  volt,  single  phase  transformer  has 
been  installed  in  the  ironworkers'  shed  compressor  house. 
This  transformer  is  fed  from  the  fire  service  motor  mains 
and  supplies  clusters  of  100  watt  tungsten  lamps  suspended 
from  brackets  mounted  at  a  height  of  about  15  ft.  from  the 
ground  on  the  same  poles  as  the  mercury  vapor  lamps.  These 
clusters  are  only  installed  at  important  points.  This  trans- 
former also  supplies  the  general  stores  building  with  current 
for  lighting,  etc.,  and  in  addition  a  15  kw.  electric  annealing 
furnace  supplied  by  Messrs.  The  Rndel  Belnap  Machinery 
Company. 

The  company's  administration  offices  are  supplied  with 
current  for  lighting,  heating  and  ventilating  from  the  ordin- 
ary 220  volt  a.c,  single  phase,  60  cycle  mains  of  the  Mont- 
real Light,  Heat  &  Power  Company. 

For  supplying  the  various  hydrants  and  sprinklers  in- 
stalled throughout  the  works  for  fire  service,  two  vertical 
turbine  centrifugal  pumps,  each  capable  of  delivering  1,500 
gallons  per  minute,  are  installed  in   a  pump  house  situated 
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on  the  haiiU  of  llie  St.  Lawrence.  I^acli  pump  is  driven  by 
a  2U0  li.p.,  .'i-phase,  CO  cycle,  220  volt,  IK'ii)  r.p.ni.,  vertical 
slip-ring  induction  motor  direct  coupled.  The  pumps  were 
supplied  by  Messrs.  H.  H.  Buchanan  &  Company,  Montreal, 
and  the  motors  made  by  Messrs.  Vickers  Limited,  Sheffield. 
Supply  is  taken  from  a  2200  volt  transmission  line  installed 
by  the  Montreal  Light,  Heat  &  Power  Company  for  this 
purpose.  An  alternative  supply  can  also  be  taken  from  the 
power  station.  For  this  purpose  change-over  switches  are 
fitted,  making  it  possible  to  put  either  the  shipyard  air  com- 
pressor motor  or  fire  pump  motor  on  the  power  house  sup- 
ply. Control  of  one  of  the  motors  is  by  Messrs.  The  Electric 
Control  Company's  automatic  control  gear,  similar  to  those 
fitted  on  the  hydraulic  pumps  in  the  power  house  and  al- 
ready (lescril)ed.  A  hand-operated,  oil-immersed  starter, 
made  by  Messrs.  Ellison,  is  also  installed  for  starting  the 
second  motor. 

Nine  three-motor  electric  travelling  cranes  manufactured 
by  Sir  William  Arrol  &  Company,  Glasgow,  are  installed  in 
the  engine,  boiler  shops,  and  shipbuilding  berth.  In  the  iron- 
workers' shed  seven  three-motor  electric  jib  cranes  by  the 
same  maker  are  in  operation.  The  electrical  equipment  for 
these  cranes  w-as  manufactured  by  the  Electric  &  Ordnance 
Accessories  Company,  Limited.  The  size  of  the  cranes  varies 
from  5  to  35  tons. 


The  floating  dock  which  is  moored  in  the  basin  has  an 
entirely  independent  electrical  installation  for  supplying  its 
own  lighting  and  power.  Two  440  volt,  45  kw.,  shunt  wound, 
3-wire,  "Vickers"  generators,  direct  coupled  to  high  speed 
enclosed  engines  by  Messrs.  Matthew  Paul  &  Company, 
Dumbarton.  The  generators  are  fitted  with  static  balancers. 
One  set  is  installed  on  each  section  of  the  dock.  Provision  is 
made  for  shore  connections,  so  that  current  can  be  taken 
from  or  supplied  to  the  works  if  necessary.  The  general 
lighting  is  by  500  watt  tungsten  lamp  clusters  suspended 
from  deck  standards  mounted  on  the  dock  walls.  For  repairs 
to  ships,  cargo  lights  are  used,  supply  being  taken  from  plug 
boxes  installed  for  this  purpose. 

For  operating  the  dock  and  ships,  four  electrical-driven, 
double  headed  capstans  are  installed,  one  at  each  corner  of 
the  basin.  These  capstans  were  manufactured  by  the  Chat- 
teris Engineering  Company,  and  have  a  hauling  capacity  of 
12;'2  tons  at  a  speed  of  30  feet  per  minute  from  the  smaller 
head,  and  six  tons  at  a  speed  of  60  feet  per  minute  from  the 
larger  head.  Each  is  driven  by  a  series  wound,  1-hour  rated, 
40  h.p.  motor,  manufactured  by  the  Electric  &  Ordnance 
Accessories  Company,  Limited.  The  motor  is  controlled  by 
a  reversing  controller  by  the  same  maker.  Electrically- 
operated  brakes  are  fitted  on  the  motors,  the  coils  of  which 
are  excited  from  special  contacts  provided  on  the  controllers. 


Canada's  Electricity — Who  is  to  Have  It? 


The  statement  made  by  Mr.  Arthur  \'.  White  (Consult- 
ing Hydro-electric  Engineer  with  the  Commission  of  Con- 
servation, Dominion  Government),  dealing  with  the  prob- 
lems arising  out  of  the  international  power  situation,  publish- 
ed in  our  issue  of  February  1st,  has  been  received  with  much 
interest.  In  that  issue  we  gave  Mr.  White's  statement  at 
length.  Inasmuch,  however,  as  the  matter  is  one  of  special 
importance,  we  take  this  additional  opportunity  of  making 
brief  editorial  reference  to  that  part  of  the  Statement  which 
deals,  more  particularly,  with  the  subject  of  markets  for 
electrical  energy  generated  in   Canada. 

Mr.  White  calls  attention  to  the  fact  that  a  number  of 
Bills  relating  to  hydro-electric  developliient  on  the  Niagara 
River  have  been  presented  of  late  to  the  United  States  Con- 
gress. These  measures  contain  certain  provisions  which  can- 
not fail  to  be  greatly  inimical  to  Canadian  manufacturing  in- 
terests. Emphasis  is  laid  on  the  fact  that  the  possibility  of 
trouble  lies  not  with  the  people,  but  with  the  aggressiveness 
of  certain  powerful  United  States  commercial  interests  which 
are  seeking  to  bring  about  the  importation  into  the  United 
States  of  increased  quanitities  of  electrical  energy  generated 
in  Canada.  The  whole  matter  is  set  forth  very  clearly  in 
Mr.  White's  paper,  which  discusses  the  Smith  Bill  and  the 
Cline  Bill  (two  measures  dealing  with  the  Niagara  waters), 
which  provide  for  the  importation  of  electricity  from  Can- 
ada into  the  United  States,  and  make  certain  provisions  in 
regard  to  the  methods  by  which  water  may  be  diverted  from 
the  Niagara  River  for  power  purposes.  We  are  reminded 
that  the  Burton  Act,  which  for  years  very  definitely  re- 
stricted both  the  diversion  of  water  and  the  importation  of 
electricity  into  the  United  States,  expired  in  19)3.  Under 
this  Act  Canada  enjoyed  some  protection.  The  whole  mat- 
ter is  covered  very  fully  in  Mr.  White's  statement,  which 
commands  the  careful  perusal  of  those  interested  in  the  sub- 
ject, but  we  cannot  let  such  an  occasion  as  a  British  Empire 
Number  pass  without  adding  our  own  quota  to  a  discussion 
of  this  character. 

Canada's  great  power  resources  constitute  the  life-blood  of 
her  industrial  progress.  If  we  draw  upon  that  life-blood  liy 
exporting  power  to  the  United   Stales,  without  an  adequate 


quid  pro  quo,  our  neighbors  across  the  line  w-ill  fatten  at  our 
expense,  while  the  manufacturing  achievements  of  the  future 
will  suffer  vastly  in  their  proportions.  Mr.  White  shows  us 
verj'  clearly  what  the  sentiment  is  in  the  United  States.  It 
is  important  to  notice  in  his  statement  that  he  does  not  rest 
his  argument  upon  his  own  surmise  or  conjecture,  but  (luotes 
the  statements,  of  leading  authorities  in  the  United  States,  re- 
garding the  advisability  of  that  country's  speedily  importing 
larger  quantities  of  electrical  energy. —  [Editor]. 

STATEMENT  BY  MR.  ARTHUR  V.  WHITE 

The  United  States  Fears  that  Canadian  Markets  May  Absorb 

Electricity 

An  object  avowedly  sought  to  be  attained  by  some  of 
these  measures,  is  the  importation  into  the  United  States  of 
increased  quantities  of  electrical  energy  generated  in  Canada. 
It  is  .•ibundantly  evident  tliat  the  motive  prompting  the  early 
passing  of  such  legislation  is  the  fear  that  the  longer  the 
delay  that  occurs  in  actually  receiving  electrical  energy  from 
Canada,  the  less  will  be  the  amount  that  may  be  so  received; 
because  Canada,  owing  to  her  grqwing  manufactures  and 
demands,  is  rapidly  absorbing  the  surplus  energy  which  is 
coveted  chiefly   for  the  State  of   New   York. 

Consider  some  confirmatory  testimony  upon  this  mat- 
ter: Lieutenant-Colonel  J.  C.  Sanford,  reporting  on  January 
(ith.  iyi3,  upon  the  subject  of  Niagara  power,  to  the  Chief 
of  Engineers,  United  States  Army,  states: 

"There  is  no  question  but  that  Niagara  power  w-ill  soon 
be  utilized  to  the  fullest  extent  allowed  by  governmental 
restrictions.  If  advantage  of  the  power,  generated  in  Canada, 
cannot  be  had  on  the  American  side,  manufacturers  will  be 
attracted  to  Canada  l)y  this  cheap  power,  and  the  industries 
of  this  country  will  suffer  accordingly.  The  etTect  of  present 
restrictions  on  the  importation  of  power  is  becoming  notice- 
able  Manufacturers  at  present  contracting  for  addi- 
tional Niagara  power  must  locate  and  are  locating  in  Can- 
ada. It  therefore  seems  advisable  to  permit  immediately  the 
importation  of  Niagara  power  to  the  fullest  extent  permis- 
sible under  the  law,  and,  cilur  things  being  eipial.  to  grant 
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permission  for  its  importation  to  the  company  or  companies 
which  will  make  the  earliest  use  of  such  power." 

Tlie  former  Secretary  of  War,  Honourable  il.  L.  Stim- 
son,  before  the  Committee  on  Foreign  Affairs,  recently 
stated  that: 

"The  investigation  which  has  been  made  by  the  Engi- 
neers indicates  that  Canada,  if  we  do  not  take  it.  will  use 
the  entire  amount  that  the  Treaty  permits  in  a  very  brief 
time,  so  that  whatever  effect  any  restrictions  on  importation 
would  have,  would  not  protect  the  falls  for  more  than  a  very 
brief  period,  and  it  would  result  in  giving  to  Canada,  very 
possibly,  a  large  number  of  industries  which  otherwise  would 
be  established  on  this  side  of  the  falls." 

When  Representative  Chas.  B.  Smith  was  speaking  on 
behalf  of  his  Bill,  he  submitted,  before  the  Committee  on 
Foreign  Affairs,  a  letter  from  a  leading  citizen  of  Buffalo, 
in  which  it  is  stated: 

"Every  restriction  on  the  importation  of  Canadian  power 
should  be  at  once  removed.  Electrical  power  is  a  raw  ma- 
terial and  should  be  free. 

The  Sul)-Committee  on  Niagara  Falls  power,  appointed 
by  the  Committee  on  Foreign  Affairs,  in  their  report  on  one 
of  the  Cline  Bills,  state  that  it  had  been  urged  for  their 
attention: 

"That   the   Canadian   companies   were   rapidly   increasing 
their   sales   and   would   very    soon    take   the    full    amount   of 
water  they  were  entitled  to  and  United  States  ought  to  get 
what  power  it  was  able  to  now." 
and  they  add; 

"If  the  advancement  in  the  development  of  power  on 
the  Canadian  side  increases  for  another  year  or  so — and  it 
is  not  apparent  to  the  Committee  that  il  will  not,  then  the 
Committee  concluded  that  it  was  proper  to  take  as  large  an 
amount  as  it  could  get  for  consumption  in  tlic  villages,  cities, 
factories  and  homes  along  our  l)order." 

Representative  Chas.  B.  Smith,  of  the  State  of  New 
York,  in  conversation,  stated  to  me,  that  he  favored  no  re- 
striction on  the  importation  of  electricity,  because  if  it  was 
good  for  United  States  to  have  this  commodity  he  thought 
it  was  advisable  to  get  as  much  as  possible,  and  permit  it 
to  come  into  the  country  without  any  restrictions.  This  view 
of  Mr.  Smith  is  amply  reflected  in  certain  bills  of  his  which 
provide  for  no  restriction. 

International  Complications  Possible 

Canada,  naturally,  desires  to  avoid  contributing  to  any 
circumstances  which  might  have  within  them  the  possibilit)', 
later,  of  creating  difficulty  with  any  foreign  nation,  and  es- 
pecially any  difficulty  with  the  Repul)lic  on  her  southern 
border. 

The  chief  danger  lies,  not  with  the  peoples  themselves, 
but  with  the  aggressiveness  of  powerful  United  States'  com- 
mercial interests  whenever  they  fear  their  assets  are  jeop- 
ardized. 

In  the  Opinion  jiast  rendered  by  the  Pul)lic  Service  Com- 
mission of  New  York,  the   Commissioners  state: 

"We  have  nothing  before  us  but  the  suggestion  that  the 
Dominion  of  Canada  may  at  some  future  time  forbid  this  ex- 
portation. This  Commission  must  assume  that  international 
relations  affecting  so  important  a  subject  as  the  means  of 
continuing  great  industries  which  have  grown  up  in  reliance 
upon  the  use  of  this  imported  power,  and  as  well  the  interests 
of  the  Canadian  producing  companies  themselves  have  be- 
come fixed  and  subject  only  to  such  changes  as  will  fully 
protect  the  great  commercial  and  industrial  interests  and 
rights  now  served  by  this  power  brought  from  Canada.  The 
time  has  long  since  passed  when  governments  proceed  ruth- 
lessly from  pure  national  rashness  or  anger  to  destroy  the 
settled  accepted  commercial  relations  and  formally  vested 
rights  of  persons  and  corporations." 


Elsewhere  the  Commissioners  also  state  that; 

"In  deciding  these  cases  the  Commission  must  assume 
that  relations  between  Canada  and  the  United  States  affecting 
the  means  of  continuing  great  industries  which  have  grown 
up  in  reliance  upon  the  use  of  electric  power  imported  from 
Canada,  and  as  well  the  interests  of  the  Canadian  electric 
producing  companies  themselves,  have  l)ecome  fixed  and 
subject  only  to  such  changes  as  will  protect  the  great  com- 
mercial and  industrial  interests  and  rights  now  served  by 
electric  power  brought  from  Canada;  and  particularly  so  as 
in  these  cases  it  appears  that  the  percentage  of  export  power 
to  plant  capacity  is  the  same  as  has  been  and  is  allowed 
by  Canada  to  other  exporting  electrical  companies." 

The  Burton  Act  empowered  the  issuance  of  revocable 
permits  for  the  transmission  of  additional  electric  power 
from  Canada  into  the  United  States,  and  it  may  further  be 
emphasized  that  the  Fluid  Exportation  Act  provides  that 
licenses  for  the  export  of  power  from  Canada  are  also  re- 
vocable. What  then  is  the  real  import  of  this  remarkable 
statement  by  the  Public  Service  Commission  of  the  State 
of  New  York?  It,  in  effect,  proclaims  that  they,  in  New 
York,  need  not  be  concerned  about  permits  and  licenses, 
revocable  or  otherwise;  it  states  plainly  that  if  they  can  get 
this  electric  energy  from  Canada  into  the  United  States, 
and  have  it  distributed  so  that  their  citizens  and  industries 
become  dependent  upon  it,  then  Canada  could  not  hope  to 
alter  these  conditions — for,  in  the  words  of  the  Commis- 
sioners, the  conditions  in  the  State  would  "have  become 
fixed,  and  subject  only  to  such  changes  as  will  protect  the 
great  commercial  and  industrial  interests  and  rights  now 
served  by  electric  power  brought  from  Canada — that  is  to 
say — as  will  protect  "the  great  commercial  and  industrial 
interests  and  rights"  in  the  United  States. 

Nothing  Must  Interfere  With  U.  S.  Commerce 

Some  years  ago,  when  the  relations  of  the  United  States 
with  Canada  were  under  discussion  before  the  "Select  Com- 
mittee on  Relations  with  Canada,  of  the  United  States  Sen- 
ate," Mr.  Joseph  Nimmo,  Jr.,  addressed  the  Committee  with 
respect  to  the  possibility  of  Canada  dealing  with  her  trans- 
portation facilities  in  a  manner  such  as,  adversely,  to  affect 
interests  in  the  United  States  using  Canadian  transportation, 
and  stated  that: 

"In  the  entire  range  of  our  Canadian  relationship,  from 
Halifax  to  Vancouver,  the  United  States  holds  an  over-power- 
ing advantage  over  Canada,  and  at  every  point.  The  sus- 
pension of  the  transit  trade  would  be  of  comparatively  small 
disadvantage  to  the  United  States,  whereas  it  would  be  utterly 

disastrous  to  Canada It  is  high  time  for  the  people  of 

this  country  to  appreciate  the  fact  that  their  National  Gov- 
ernment holds  a  preponderance  of  commercial  power  on  this 
continent  as  absolute  as  the  preponderance  of  its  military 
power,  and  to  demand  that  those  who  are  charged  with  the 
affairs  of  government  shall  adopt  such  measures  as  shall  pre- 
vent any  interference  by  a  foreign  power  with  the  course  of 
the  development  of  our  domestic  or  foreign  commerce." 

Canada,  in  connection  with  the  exportation  of  electricity, 
certainly  does  not  desire  to  assist  in  the  creating  of  any  cir- 
cumstances which  would  even  tend  to  invite  a  possible  car- 
rying out  of  any  such  policy  as  it  suggested  by  the  language 
in  the  Opinion  delivered  by  the  Public  Commission  of  the 
State  of  New  York,  or  in  the  address,  just  quoted,  as  de- 
livered at  Washington  before  the  Select  Senate  Committee 
on   Relations  with   Canada. 

Once  it  is  recognized  how  diverse  and  powerful  are  the 
financial  interests  represented  in  these  great  Niagara  de- 
velopments, it  will  be  perceived  how  absolutely  necessary  it 
is  that  a  situation  such  as  is  outlined  in  the  foregoing  re- 
marks, be  carefully  studied  and  dealt  with  by  government 
measures  in  a  manner  that  will  fully  conserve  Canada's  great 
interests  in  Niagara  power. 
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A  few  of  our  most 
prominent  Canadians 
whose  energies  are 
specially  devoted  to  the 
supply  and  distribution 
of  electric  energy  to 
the  public. 


Mr.  H.  H.  Couzens.  Gen.  Manager  Toronto 
Hydro-Electric. System. 


Mr.  H.  <.».  i>iatilR-\v.^,  i.,tn.  Manager 
Quebec  R.L.H.  &  P.  Co. 


Mr.  Julian  C.  Smith.  Director  and  Hydraulic 
Engineer  Cedars  Rapids  M.  &  P.  Co. 


.^Ir.  \\  .  L.   Hawkins.  Gen.  Manager,  Dominion 
Power  &  Transmission  Company 


Mr    George  Kidd.  Gen.  Manager 
B.C.  E.R.  Co. 


Mr.  A.  A.  Dion,  Gen.  Superintendent 
Ottawa  Electric  Co. 


.^l].  K.  V.  I layward.  Gen.  Manager,  VVe.'ilcrn 
Canada  Power  Company. 


Mr.  J.  G.  Gla.ssco,  lien.  Manager  Winnipeg 
Municipal  System 
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Electrical  Conditions  in  Sister  Colonies 

India,  South  Africa  and  Australia  Well  Advanced— Brief  Description 
of  a  Big  Plant  in  Tasmania 


Of  the  colonies  of  Great  Britain,  Canada  doubtless  leads 
in  the  extent  and  number  of  her  electrical  developments, 
though  India,  South  Africa  and  Australasia  are  well  ad- 
vanced in  the  science  of  both  large  unit  generation  and  high 
tension  transmission.  One  company  in  India,  the  Tata  Hydro- 
electric Company,  is  operating  an  installed  capacity  of  40,- 
000  kw.  at  100,000  volts.  In  South  Africa,  where  the  prose- 
cution of  the  mining  industry  has  required  the  use  of  large 
quantities  of  power,  electric  developments  are  numerous, 
though  in  general  not  large.  The  Victoria  Falls  and  Trans- 
vaal Power  Company,  Limited,  has  units  up  to  11,000  h.p. 
and  transmits  at  voltages  as  high  as  40,000,  and  the  Rand 
Mines  Power  Supply  Company,  a  subsidiary  of  the  latter 
company,  operates  units  up  to  12,000  kw.  and  transmits  at 
80,000  volts. 

It  must  not  be  thought  that  Australia  is  famous  only  for 
its  fleet.  During  the  past  year,  in  the  island  of  Tasmania, 
there  has  been  under  construction  a  pioneer  high  voltage 
plant,  designed  to  operate  at  88,000  volts.  This  will  be  the 
highest  voltage  to  date  anywhere   in   that   Dominion. 

Australia  is  also  in  the  van  of  electric  railway  develop- 
ment. As  an  example  of  this  we  may  mention  that  the  \ic- 
torian  Government  in  1912  decided  to  electrify  the  extensive 
system  of  suburban  railways  in  Melbourne.  After  consider- 
ing the  advice  of  their  consulting  engineers.  Messrs.  Merz 
and  McLellan,  of  London,  it  was  decided  to  adopt  direct 
current.  A  1500-volt  multiple  unit  system  with  overhead 
supply  is  now  being  installed.  The  length  of  the  line  to  be 
electrified  is  about  150  miles,  and  the  total  length  of  single 
track  is  290  miles,  not  including  sidings,  which  total  about 
35  miles.  One  of  the  most  important  features  in  connection 
with    this   work   is    the    engineers'    decision    to    adopt    rotary 


Power  House  Buildings,  Tasmania— Steel  frame  and  coveting. 

converters  throughout.  These  are  of  the  Siemens  type  and 
comprise  11  of  2,000  kw.  capacity,  IG  of  1,000  capacity,  and 
4  of  5,000  capacity.  The  same  company  are  supplying  the 
transformers.  The  main  distribution  system  operates  at  20.- 
000  volts,  25  cycle. 

Through  the  kindness  of  Mr.  J.  \V.   Fraser,  who  in  the 
earlier  stages  of  the  work  left  Canada  to  become  engineer- 


in-charge  of  construction  for  the  Hydro-electric  Power  and 
Metallurgical  Company  of  Tasmania,  and  was  later  appoint- 
ed general  manager,  we  are  able  to  give  below  a  brief  des- 
cription of  this  plant.  Mr.  Fraser's  connection  with  this 
company  will  be  of  interest  to  his  friends  in  Canada,  where 
he  is  well  known.  He  was  appointed  by  the  British  West- 
inghouse  Company  as  their  engineer-in-charge,  and  as  the 
result  of  certain  readjustments  was,  on  the  advice  of  the 
trustees  of  the  debenture  holders  of  the  development  com- 
pany,  retained   as   manager  of  the  whole   system.      Recently 


Tasmania  Hydro  Developments— Wood  pipe  line. 

negotiations  were  entered  into  with  the  local  government 
resulting  in  the  purchase  and  prosecution  of  this  work  as 
a  government  enterprise,  and  Mr.  Fraser  some  months  ago 
found  himself  free  to  return  to  America.  Mr.  Fraser  is  a 
fellow  of  the  American  Institute  of  Electrical  Engineers  and 
a  member  of  the  Canadian  Society  of  Civil  Engineers. 

The  conditions  surrounding  the  development  work  in 
connection  with  this  plant  appear  to  have  been  almost  ideal 
from  an  engineering  point  of  view,— small  dam,  short  canal, 
natural  storage  lagoon,  short  pipe  line.  On  the  other  hand, 
nearly  all  machinery  had  to  be  brought  a  great  distance, — 
from  England  and  America;  even  part  of  the  cement  from 
England.  Taken  altogether  the  favorable  conditions  of  the 
site  may  be  said  to  have  been  practically  oflfset  by  the  diffi- 
culties and  e.xpensiveness  of  transportation  and  construc- 
tion. 

The  primary  object  of  the  promoters  was  to  develop 
this  power  for  metallurgical  operations,  and  particularly  to 
reduce  zinc  concentrates  that  formerly  had  been  sent  to 
German  refineries;  also  to  manufacture  carbide  now  import- 
ed from  abroad.  In  the  immediate  vicinity  of  this  new 
plant,  there  is  comparatively  little  manufacturing,  so  that 
the  present  market,  aside  from  that  mentioned  above,  will 
be  lighting  and  small  motor  and  street  car  loads.  It  is 
confidently  expected  that  a  considerable  revival  in  manu- 
facture will  result  from  the  development  of  cheap  electric 
power  in  Tasmania.  Among  other  things  it  is  hoped  that 
more  of  the  English  woollen  manufacturers  will  be  induced 
to  locate  close  to  the  source  of  supply,  for,  as  is  well  known, 
there  are  fifty  per  cent,  more  sheep  in  Australasia  than  in 
the    United    States,    and    the    climate    of    Tasmania    is    unex- 
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ci-llcU  loi-  spinning.     Tin-   in|].)uiiig  l)ri<.t  data  rcRarding  this 
plant  will  be  of  interest. 

Short  Description  of  Hydro-electric  Power  and  Metallurgical 
Company's  Plant  in  Tasmania 

'Pile  accompanying  illustrations  show  a  part  of  the  work 
that  has  been  done  on  the  development  of  the  Great  Lake 
hydro-electric  scheme  in  Tasmania  by  the  Hydro-electric 
Power  and  Metallurgical  Company,  Limited.  Great  Lake  is 
situated  almost  in  the  centre  of  the  island  and  a  high  volt- 
age transmission  line  could  easily  supply  power  to  any  part 
of  the  island  which  is  about  equal  in  area  to  New  Bruns- 
wick. The  lake  has  an  area  of  42  square  miles,  is  at  an 
elevation  of  3,350  feet  above  sea  level,  and  is  the  greatest 
source  of  water  power  in  the  Commonwealth  of  Australia. 
The  Shannon  River,  which  drains  the  Great  Lake,  has  com- 
paratively little  drop  over  the  first  six  miles,  but  by  divert- 
ing the  flow  at  this  point  to  the  valley  of  the  Ouse,  a  head 
of  1,150  feet  is  obtainable.  The  power  company  arranged 
to  do  this  by  a  canal  3^  miles  in  length,  a  wood  stave  pipe 
one  mile  in  length,  and  two  steel  pipe  lines  about  three- 
quarters  of  a  mile  in  length. 

The  canal  varies  from  25  ft.  to  75  ft.  in  width,  according 
to  the  contour  of  the  land,  and  varies  in  depth  from  5  ft.  to 
16  ft.  At  present  it  is  being  constructed  for  20,000  h.p.,  but 
it  can  be  increased  in  capacity  whenever  it  is  found  desirable 
to  increase  the  output  of  the  power  plant.  The  construc- 
tion of  this  canal  has  been  an  expensive  piece  of  work,  on 
account  of  the  fact  that  a  considerable  portion  of  it  has  been 
built  through  solid  rock  and  a  formation  of  clay  and  bould- 
ers. 

Between  the  end  of  the  canal  and  the  beginning  of  the 
wood  pipe  line  a  natural  depression  is  being  converted  into 
a   storage  lagoon   by   the   building  of  a   dam   about   5   ft.   in 


Steel  pipe  lines,  }i  mile  long— Tasmania. 

licight.  'I'liis  lagoon  will  store  enough  water  to  develop 
20,000  h.p.  for  a  period  of  forty-eight  hours.  The  dam  as 
now  constructed  at  the  Great  Lake  will  conserve  suthcient 
water  to  give  40,000  h.p.,  which  the  Great  Lake  is  capable 
of  supplying,  and  by  bringing  the  Ouse  River  into  the  lake 
and  increasing  the  height  of  dam  a  few  feet,  this  amount 
can  be  appro.\imately  doubled. 

As  can  be  seen  from  the  illustrations,  the  cost  of  con- 
structing the  steel  pipe  line  has  been  fairly  expensive.     The 


cost  of  clearing  and  forming  the  prolile  amounted  to  a  con- 
siderable item  by  itself.  A  steel  track  had  to  be  built  over 
the  entire  distance,  and  a  haulage  installed  for  conveying  the 
pipes  up  the  hill.  The  sand  used  in  the  concrete  work  had 
to  be  washed  out  of  the  river  bed  and  hauled  for  a  consider- 
able distance,  and  the  concrete  had  to  In"  mixed  at  the  foot 
of  the  hill  for  half  of  the  foundations. 

The  transport  of  cement  and  other  material  was  also  a 
large  item  in  the  construction  costs  of  the  undertaking.  All 
material   used   near  the   power   house   had   to   be   transported 


Completed  pipe  anchor,  one  of  fifteen,  Tasmania. 

from  the  terminus  of  the  railway  at  Apsley  to  the  site  of  the 
power  house,  a  distance  of  37  miles.  The  carting  on  the 
first  20  miles  was  done  by  horses,  motor  lorries,  and  traction 
engines  on  the  Great  Lake  road,  but  the  company  had  to 
liuild  a  wood  tramline  over  a  rough  country  for  the  re- 
mainder of  the  way.  The  part  of  the  material  used  at  the 
dam  had  to  be  hauled  over  fifty  miles  by  road  from  railway 
terminus.  In  addition  to  wood  and  steel  tramlines  the  com- 
pany had  to  construct  many  roads  in  the  vicinity  of  the 
works,  some  of  which  were  very  expensive  and  difficult  to 
build  on  account  of  the  mountainous  and  rocky  country. 

The  power  house  buildings  are  of  steel  frame  construc- 
tion, with  heavy  galvanized  steel  covering.  The  present 
buildings  are  constructed  for  three  4,050  kv.a.,  6,600  volt 
generators,  with  the  necessary  turbines,  switch  gear,  and 
transformers,  etc.  The  foundations  for  this  building  are 
verj'  massive,  due  to  the  fact  that  the  ground  here  has  been 
deposited  by  the  river  and  it  was  necessary  to  go  down  a 
great  depth  to  obtain  a  solid  footing.  The  transmission 
line  to  Hobart  will  be  about  63  miles  in  length;  the  towers 
will  be  of  galvanized  steel  type,  built  for  two  88.000  volt 
lines,  similar  to  a  number  of  transmission  lines  that  are  now 
in  service  in  America.  This  line  will  convey  the  power  to 
Hobart,  where  a  step-down  transformer  station  has  been 
erected,  of  similar  construction  to  the  buildings  for  the 
power   house. 

The  hydro-electric  portion  of  the  company's  interests 
have  recently  been  purchased  by  the  (lovernmcnt  of  Tas- 
mania. 


The  following  telephone  sy.stems  are  contemplated  and 
have  been  authorized  by  the  Provincial  Government  to  raise 
the  sums  set  opposite  their  names.  The  Willsmer  Rural 
Telephone  Company,  Simpson,  Sask.,  $2,700;  the  Paswegin 
Rural  Telephone  Company,  Paswegin,  Sask.;  the  Success 
Rural  Telephone  Company,  nirmingham.  Sask..  $5,800;  the 
Lewiswyn  Rural  Telephone  Company,  Raymore,  Sask.,  $10,- 
.")00;  the  Walpole  Rural  Telephone  Company,  Walpole,  Sask., 
$10,500;  the  Cando  Rural  Telephone  Company.  Hitchcock, 
Sask.,  $4,.500. 
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Getting  the  Light  You  Pay  For 

Some  Factors  Influencing  the  Etficiencies  of  Semi- 
Indirect  Lighting 

By  Mr.  S.  G.  Hibben* 

It  is  interesting  to  note  some  of  the  factors,  chieHy  those 
extraneous  to  the  lighting  unit  itself,  which  enter  into,  and 
influence,  the  efficiency  of  typical  lighting  fixtures  of  the  semi- 
indirect  type.  It  is  also  of  interest  to  know  the  relations  be- 
tween different  classes  of  glassware,  or  the  comparative  re- 
sults that  may  be  obtained  through  the  use  of  one  glass  bowl, 
or  another.  These  facts  "mean  money"  to  the  consumer. 
Knowing  them  forms  the  knowledge  that  enables  him  to  use 
the  right  glass  for  his  particular  service  conditions,  and  thai 
aids  him  in  placing  the  bowl  at  the  best  height,  and  surround- 
ing it  by  the  properly  colored  wall  and  ceiling  surfaces,  in 
order  to  get  full  value  of  the  light  for  which  he  pays. 

Semi-indirect  lighting  installations  are  deservedly  grow- 
ing more  popular,  and  on  the  whole  they  are  giving  good  ser- 
vice. However,  some  reasonable  amount  of  care  must  be 
used  to  secure  the  best  results,  and  even  though  this  form  of 
fixture  may  often  supply  a  good  quality  and  amount  of  il- 
lumination even  when  not  properly  installed,  yet  the  point  is 
this — if  the  semi-indirect  lighting  results  may  be  improved 
by  a  common-sense  consideration  of  the  factors  that  influ- 
ence these  results,  and  by  the  application  of  a  little  simple 
kind  of  illuminating  engineering,  then  by  all  means  such  im- 
provements should  be  made,  particularly  when  little  or  no 
expense  is  involved. 

Suppose  for  example  we  consider  two  rooms,  similar  in 
all  respects  except  that  one  is  finished  on  the  interior  with 
green  colored  walls  and  ceiling,  and  the  other  is  finished  in 
light  yellow.  In  each  room  identical  light-density  semi-in- 
direct glass  bowls  are  used  (of  the  alba  glass  type)  and  the 
lamps  are  of  the  same  size  and  candle-power.  In  the  green 
room  the  illumination  directly  beneath  the  fixture  (room  ap- 
proximately 20  feet  square,  ten  foot  ceiling,  100  watt  tungsten 
lamp)  will  be  2.6  horizontal  foot-candles  at  desk  height,  see 
Fig.  1.  In  the  yellow  room  the  illumination  will  be  3.4  foot- 
candles.  Very  nearly  this  same  difference  in  illumination 
appears  at  other  places  in  these  rooms,  other  than  directly 
beneath  the  fixtures,  although  the  percentage  difiference  in 
illumination  increases  towards  the  edges  of  the  rooms. 

In  short,  the  use  of  merely  a  light  colored  interior  finish 
instead  of  a  medium  green  fmish  increases  the  light  values 
beneath  the  fixture  30  per  cent.,  and  around  the  edges  of  the 
room  increases  it  at  least  50  per  cent. 

The  curves  of  Fig.  1  and  the  other  figures,  represent  the 
illumination  as  it  would  be  along  a  line  extending  across  the 
room  and  passing  directly  beneath  the  one  centrally  located 
ceiling  fixture. 

Referring  to  the  same  figure,  it  may  be  seen  what  effect 
the  use  of  a  heavy  density  (pressed  opal)  glass  bowl  of  the 
same  size  and  shape,  but  of  different  glass  only,  has  on  the 
lighting  results.  In  the  first  place,  the  light  that  is  diffused 
directly  downward  through  the  bowl  is  much  less  in  the  case 
•  Chief  of  Illumination  Dept.  MacBelk  Evans  Co. 


of  the  dense  glass,  and  the  illumination  directly  beneath  the 
fixture  is  correspondingly  less.  On  the  other  hand,  the 
amount  of  light  that  is  reflected  upward  from  the  dense  glass 
bowl  is  greater  than  from  the  light  density  bowl,  and  in  the 
yellow  room,  where  this  upward  light  is  re-directed  towards 
the  floor  by  the  ceiling,  the  illumination  values  at  distant 
points,  or  around  the  room  edges,  is  slightly  greater. 

In  the  second  place  we  may  see  how  greatly  the  illu- 
mination is  reduced  when  this  heavy  density  bowl  is  used  in 
the  green  room.  The  values  are  but  little  better  than  one- 
half  of  those  found  in  the  yellow  room.  Naturally  the  heavy 
density  bowl  depends  more  on  the  room  interior,  and  especi- 
ally on  the  ceiling,  for  its  results,  and  the  detrimental  effects 
of  a  low  efticiency  (poorly  reflecting)  ceiling  surface  is  very 
pronounced  when  this  dense  glass  is  used. 

From  this  first  example  we  would  gather  in  general  that 
as  regards  table  top  illumination,  more  depends  on  the  quality 
of  glass  in  the  semi-indirect  bowls  than  might  at  first  be 
thought  possible.  We  also  see  how  large  an  effect  the 
changes  in  color  of  an  interior  may  have  on  the  illumination 
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Fig.  1. 

(bear  in  mind  these  are  average  and  not  extreme  cases)  and 
we  realize  how  much  more  is  the  reduction  caused  by  a  dark 
ceiling  in  the  case  of  heavy  density  glass  than  in  the  case  of 
the  light  density  glass. 

Another  factor  influencing  the  efficiencies  of  semi-indirect 
fixtures  is  the  hanging  height  of  the  bowls.  Consider  first 
the  room  with  the  yellow  interior  coloring.  Fig.  3,  and  note 
the  effects  of  changing  the  positions  of  the  bowl,  all  other 
conditions  remaining  the  same.  Hung  32  inches  from  a  10- 
foot  ceiling,  the  light-density  bowl  gives  high  values,  chiefly 
in  the  near  neighborhood  of  directly  beneath  the  unit.  Rais- 
ing this  bowl  10  inches  or  to  the  position  22  inches  from  ceil- 
ing, reduces  the  "hump"  in  the  illumination  beneath  the  fix- 
ture, as  the  curves  indicate. 

But  note  carefully  what  happens  in  the  case  of  the  heavy- 
density  bowl.  One  might  think  off-hand  that  lowering  the 
bowl  would  increase  the  illumination  directly  beneath  the  fix- 
ture as  in  the  case  of  the  light-density  bowl,  but  this  does  not 
necessarily, — not  usually,  happen.  Where  the  amount  of 
downward  transmitted  light  through  the  bowl  is  less  than 
about  one-third  or  one-fourth  of  the  total  light  that  the  lamp 
is  giving,  and  where  the  ceiling  is  a  good  diffuser  or  reflector 
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of  light,  it  follows  that  the  majority  of  lalilc-top  illumination 
comes  from  the  bright  ceiling  as  the  :ip|iarent  light  source. 
Hence  any  position  of  bowl  that  directs  the  upward  reflected 
light  so  as  to  strike  the  ceiling  at  the  best  angles  and  over 
the  right  area,  will  be  that  position  giving  the  highest  values 
of  illumination  at  the  table-top  level. 

If,  as  in  this  example   (Fig.  2)   the  low  position  of  bowl 


Fig.  2. 
allows  some  light  to  be  in  a  sense  wasted  at  the  edges  of  the 
ceiling  surface,  or  on  the  upper  walls,  then  this  will  be  an  in- 
efficient position  for  best  working  plane  lighting. 

In  Fig.  3,  representing  the  same  two  bowls  as  of  the  pre- 
vious test,  but  now  placed  in  the  green  colored  room,  it  is 
seen  that  low  and  high  positions  of  the  light-density  bowl 
have  even  greater  effects  on  the  illumination  beneath  the  unit, 
than  in  the  case  of  the  same  bowl  in  the  yellow  room.  The 
heavy-density  bowl,  as  might  be  expected,  gives  very  much 
less  light  in  the  green  room  since  the  ceiling  surface  is  a 
comparatively  poor  reflector  of  light,  and  since  this  dense 
bowl  depends  so  very  largely  on  the  ceiling-reflected  light. 

In  this  green  room  the  dense  bowl,  either  high  or  low, 
gives  practically  the  same  illumination.  Of  course  there  is  a 
small  amount  of  transmitted  light  that  tends  to  raise  the 
table-top  illumination  as  the  dense  bowl  is  lowered,  but  at 
the  same  time  the  indirect  component,  or  the  ceiling  light, 
is  being  reduced  as  the  bowl  is  lowered. 

It  happens  in  this  case — and  might  easily  happen  in  quite 
a  number  of  cases — that  these  opposing  actions  balance  each 
other. 

The  results  of  different  bowl  positions,  as  shown  in  I'igs. 


Fig.  3. 

3  and  3,  are  typical  of  such  office  rooms,  and  residence 
libraries  or  dining  rooms,  where  one  centrally  placed  fixture 
is  used.  Quite  often  the  emphasis  in  illumination  is  desired 
on  the  desk  or  table  beneath  the  fixture,  and  the  values  at  the 
room  edges,  even  though  one-third  or  one-fourth  of  the 
maximum  illumination,  are  yet  sufficient.  Where  it  is  desir- 
able to  have  all  the  light  possible  on  the  working  plane,  and 


in  the  region  closely  beneath  the  fixture,  then  the  light-dens- 
ity glass  bowl  should  be  hung  low,  but  not  to  the  extreme 
where  the  fixture  appears  unsightly  on  account  of  being  out 
of  proportion. 

Where  a  number  of  units  are  installed  to  illuminate  an 
extensive  area,  the  hanging  height  and  spacing  should  1)'.: 
considered  simultaneously,  in  order  to  arrive  at  uniformity 
of  illumination. 

If  we  are  interested  in  the  comparison  between  various 
bowls,  and  in  the  average  difference  between  direct  and  semi- 
indirect  lighting,  we  can  gain  a  good  idea  from  the  results  as 
shown  in  Fig.  4.  These  curves  represent  the  distribution  in 
the  same  yellow  room  as  has  been  mentioned  above,  but 
when  using  a  200  watt  type  "C"  gas-filled  lamp. 

An  intensive  type  of  diffusing  shade  gives  highest  values 
at  table  height  over  the  circle  that  measures  about  16  feet  in 
diameter.  Next  in  efficiency  come  two  light-density  white 
glass  bowls,  Nos.  3,678  and  3,795.  The  blown  opal  bowl  No. 
3,843  is  least  efficient,  except  at  the  room  edges. 

It  appears  that  different  shapes  of  bowls,  as  the  Nos. 
3,678  and  3,795,  even  though  of  the  same  glass,  may  differ 
considerably  in  their  action.  The  lamp  position  has  a  great 
deal  to  do  with  the  action  of  any  particular  shape  of  bowl, 
and  the  size  and  placing  of  the  lamps  should  be  considered 
for  each  different  style  of  bowl. 

Sometimes  the  brilliancy  of  the  light  source  is  to  be  kept 
as  low  as  is  feasible,  which  would  suggest  the  use  of  a  dense 
glass  bowl.  But  note  that  such  glass  reduces  the  illumination 
certainly   at   least   one-third,   even   under   the   most   favorable 
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Fig.  4. 

conditions  of  light  ceiling.  A  better  way  of  lowering  the 
intrinsic  brilliancy  would  be  to  use  a  light-density  glass  and 
select  a  somewhat  larger  size  of  bowl.  Naturally  with  the 
larger  area  of  bowl,  the  brightness  per  unit  area  of  bowl  will 
decrease. 

The  larger  bowl  will  cost  more  at  first,  but  stop  and  con- 
sider what  a  small  part  of  the  lighting  expense  this  first  cost 
of  glass  amounts  to.  Suppose  we  consider  a  room  where  one 
200  watt  lamp  is  used.  Say  this  lamp  is  burned  an  average 
of  2  or  3  hours  each  day,  or  ],noo  hours  each  year.  This  will 
also  be  the  average  life  of  the  lamp,  so  we  can  say  that 
the  lamp  renewal  cost  is  that  of  a  new  lamp  each  year,  or 
$3.00  (list  price  of  a  200  watt.) 

The  amount  of  power  used  is  200  watts  for  1,000  hours 
each  year,  or  200,000  watt-hours,  equivalent  to  200  kilo-watt 
hours.  This  will  cost,  at  the  average  rate  of  5c.  per  kilo-watt 
hour,  .$10.00  per  year.  The  total  yearly  oiu-rating  expense 
therefore  becomes  $13.00. 

Now  say  we  were  considering  two  bowls,  one  being  an 
IS-inch  diameter  light-density  alba  bowl  costing  $6.00;  the 
other  a  14-inch  heavy-density  opal  bowd  costing  $2.00.  The 
ratios  of  the  light-giving  areas  are  about  as  81  to  49 — nearly 
the  same  as  the  ratio  of  the  amounts  of  downward  irans- 
mitted  light,  so  that  the  intrinsic  brilliancies  of  bowls  are 
eipial.     Now  with  the  light-density  bowl  we  secure  a  certain 
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amount  of  average  illumination  which  is  that  which  we  re- 
quire, and  for  which  we  pay  $13.00  yearly.  With  the  dense 
bowl  we  secure  two-thirds  this  amount,  not  sufficient — and 
hence  we  need  a  larger  lamp,  the  300  watt  size  if  we  wish  to 
get  the  same  amount  of  usable  light  as  before.  But  the  300 
watt  lamp  costs  us  $4.00  each  year,  and  the  current  each  year 
now  amounts  to  $15.00.  The  annual  operating  cost  becomes 
$19.00.  On  the  first  cost  of  bowl  we  save  $4.00  by  the  pur- 
chase of  cheap  glass.  In  order  to  get  the  same  amount  of 
light  as  we  would  have  secured  had  we  purchased  a  better 
grade  of  glass,  we  each  year  pay  $6.00  more  for  lamps  and 
current  than  we  otherwise  would  need  to  do.  Where  is  the 
economy  of  the  low  first-cost  unit? 

The  illuminating  engineer  quite  frequently  finds  that  the 
ultimate  expense  of  a  lighting  installation  is  overlooked 
by  the  consum.er.  Of  course  there  are  any  number  of  cases 
where  foot-candles  of  illumination  do  not  form  the  sole 
consideration;  where  colors,  decorations,  and  effects  are 
wanted,  so  that  other  glasses  rather  than  those  that  give 
highest  quantity  of  light,  are  justifiable.  Nevertheless  this 
question  of  ultimate  efficiency,  or  better,  quantitative  effi- 
ciency, is  pertinent. 

So  finally  we  can,  from  these  examples,  better  appreciate 
the  influence  that  kinds  and  shapes  of  glassware,  hanging 
heights,  and  interior  colorings  have  upon  the  quantity  of 
usable  illumination.  If  we  are  to  get  all  the  light  we  pay  for, 
we  certainly  must  take  into  consideration  these  important 
factors. 


A  Full  Time  for  Canadian  Factories 

By  H.  N.  Hewlett* 

The  "Buy  within  the  Empire"  slogan,  brought  into  more 
prominent  notice  by  the  trend  of  recent  events,  is  not  a  new 
one;  it  has  always  been  with  us,  more  or  less,  but  by  reason 
of  apathy  and  indifference  on  the  part  of  the  purchasing 
public  the  question  has  been  allowed  to  drift  to  the  extent 
that  it  practically  ceased  to  be  a  factor  in  business  at  all, 
as  far  as  Canada  is  concerned. 

From  the  business  point  of  view  this  result  has  the  ap- 
pearance of  being  due  to  inactivity  on  the  part  of  the  Can- 
adian manufacturers  concerned,  or,  perhaps,  imperfect  or- 
ganization is  the  better  expression  to  use,  and  the  public 
can  hardly  be  blamed  for  the  shortcomings  of  the  manu- 
facturer in  demonstrating  the  advantages  of  his  products. 

The  general  public  needs  to  be  educated  in  a  practical 
and  common-sense  way  to  distinguish  between  what  habit 
has  taught  them  to  consider  as  good  because  it  is  "foreign 
made,"  as  compared  with   the   domestic  product. 

With  articles  of  a  semi-technical  nature,  such  as  elec- 
trical supplies,  in  which  our  interests  lie,  personal  view  and 
demonstration  are  likely  to  have  a  much  more  lasting  effect 
than  any  other  method.  The  most  practical  way  to  reach 
the  public  would  seem  to  be,  therefore,  the  equipment  and 
permanent  maintenance  of  local  public  showrooms,  the  ex- 
penses of  which  could  be  apportioned  amongst  various  local 
manufacturers  and  others  interested,  with  possible  municipal 
assistance,  the  maintenance  expenses  thus  being  kept  down 
to   the   lowest   limit   consistent   with   practical   results. 

As  far  as  electrical  supplies  for  use  in  the  home  are 
•concerned,  the  variety  of  articles  is  necessarily  limited  to 
those  coming  under  the  actual  use  and  observation  of  the 
consumer,  such  as  lamps,  fixtures,  irons,  toasters,  hair-dress- 
ing conveniences,  cooking  and  heating  apparatus,  house- 
cleaning  appliances,  fans,  etc.,  so  that  a  comprehensive,  at- 
tractive, and  educational  range  of  exhibits  in  local  centres 
should  not  be  difficult  to  bring  about  by  means  of  carefully- 
considered   co-operation. 

Co-operation  is  the  keynote  of  success,  and  as  from  the 
*  Secretary-Treasurer,  Pdkiiii'  Electiit  Co.,  Montieal. 


manufacturer  down  to  the  contractor  all  are  dependent  for 
sales  on  the  general  public,  obviously,  therefore,  it  is  the 
duty  of  all  interested  sections  of  the  trade  to  get  together 
with  a  view  to  bringing  about  the  "public  educational"  pro- 
paganda  outlined   above,   on  a  practical   business-like   basis. 

In  seeking  to  deal  with  the  public,  technical  or  semi- 
technical  articles,  price  lists,  illustrated  catalogues,  attractive 
booklets  and  like  productions  are  not  convincing,  and  their 
effect  is  therefore  but  transitory;  the  permanent  effect  is 
best  obtainable  by  personal  demonstration  and  proof  that 
the  advantages  claimed  for  Canadian  manufacturers  are 
sound.  The  whole  question  is  this — as  a  nation  we  have 
been  importing  unnecessarily  largely,  and,  presumably,  with 
satisfaction,  and  before  the  buying  public  can  be  expected 
to  change  their  preference  for  "foreign"  merchandise  in 
favor  of  similar  goods  produced  in  Canada,  they  must  be 
assured  for  themselves  that  they  are  going  to  get  at  least 
equal  quality  at  approximately  the  same  prices  that  they  have 
hitherto  enjoyed — once  convinced  of  this  the  rest  is  a  mat- 
ter of  following  up  the  advantage  gained  to  the  full  with 
energy   and  perseverance. 

In  this  country,  with  our  wonderful  range  of  raw  materi- 
als, and  our  favorable  geographical  position,  we  should  un- 
questionably develop  into  the  largest  manufacturing  over- 
seas dominion  in  the  British  Empire,  given  the  necessary 
whole-hearted  and  energetic  co-operation  amongst  producers 
to  reach  and  convince  the  public  that  they  have  nothing  to 
lose  and  everything  to  gain  by  individual  support  of  the  mer- 
chandise turned  out  in  Canadian  factories. 

It  must  not  be  overlooked  that  when  European  affairs 
once  again  resume  their  comparatively  normal  state  the  ex- 
isting prejudice  against  the  nations  at  present  at  war  against 
the  allies  will  lessen,  and  extraordinary  efforts  on  their  part 
will  be  made  to  attempt  to  regain  the  lost  hold  on  their  col- 
onial trade,  so  that  now  is  eminently  the  time  for  our 
strongest  efforts,  which  must  be  sustained  indefinitely  so 
that  our  hold  on  our  own  markets  will  be  so  strong  and 
secure  that  we  can  confidently  and  successfully  meet  the 
exceptional  competition  that  sooner  or  later  we  shall  as- 
suredly  have   to   face. 


Guaranteeing  Electric  Work 

We  note  from  a  short  article  in  "Electrical  Industries" 
that  the  electrical  contractors  in  the  Mother  Country  are 
wrestling  with  much  the  same  kind  of  problems  as  are  our 
Iiome  contractors.  However,  they  are  approaching  the 
matter  from  rather  a  different  viewpoint.  The  electrical 
contractors  of  Canada  have  practically  no  organization,  and 
little  more  than  individual  influence  can  be  brought  to  bear 
on  such  matters.  However,  at  certain  points  progress  is 
being  made,  and,  thanks  to  the  activity  of  some  of  our  in- 
spectors, rules  have  been  formulated  which  admit  of  a  cer- 
tain amount  of  control  over  electrical  work.  The  tendency 
in  Ontario  is  to  throw  the  responsibility  on  the  government 
and  to  get  them  to  legislate  in  the  matter. 

In  England,  as  noted,  the  matter  is  being  approached 
differently.  The  electrical  association  as  a  body  has  agreed 
to  guarantee  the  workmanship  and  material  of  all  its  mem- 
bers. After  a  certain  date,  every  member  of  this  associa- 
tion is  pledged  to  a  certain  standard  of  installation  work  and 
will  have  behind  him  the  financial  guarantee  of  his  fellow 
members  that  work  entrusted  to  him  will  be  carried  out 
in  such  a  manner  as  to  be  satisfactory  to  all  concerned. 

There  is  little  comfort  to  be  taken  from  the  action  of  this 
contractors'  association  except  that  it  is  a  recognition  that 
the  difficulties  under  which  we  labor  in  Canada  are  not  pe- 
culiar to  our  Dominion.  The  guarantee  of  any  electrical 
contractors'  association  may  mean  much  or  little,  depending 
on    the   care    with   which    members    of   this    association    are 
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clmscii  and  uii  wliollu-r.  Iiy  using  care  in  llic  i.  lioicc  of  mcni- 
lurs.  they  arc  able  to  include  practically  all  the  contractors 
in  any  i^articnlar  locality.  For  cxaniple,  in  the  case  of  To- 
ronto. Ilu-re  may  l)c  (nobody  knows)  400  or  500  electrical 
contractors,  yet  the  membership  of  the  Toronto  Electrical 
Contractors'  Association  is  probably  less  than  twenty.  It 
is  evident  that  the  guarantee  of  the  Toronto  Electrical  Con- 
tractors' .Association  of  the  work  of  each  of  its  members 
would  not  Ket  to  the  bottom  of  the  trouble  in  Toronto,  anil, 
indeed,  would  not  mean  anything  at  all  to  the  consumer, 
as  in  this  particular  case  the  association  consists  of  firms 
whose  individual  reputations  arc  in  thentselves  sufficient 
guarantee  that  the  work  they  undertake  will  be  properly 
executed.  It  is  not  the  type  of  man  who  will  join  the  asso- 
ciation and  who  is  willing  and  able  to  guarantee  his  work 
that  is  to  be  feared.  We  believe  that  the  agitation  at  pre- 
sent under  way  in  Canadian  electrical  contractors'  circles, 
and  which  the  Electrical  News  has  given  as  much  publicity 
as  possible  to  from  time  to  time,  is  the  correct  solution  and 
the  only  one.  Each  contractor  must  be  capable  before  he 
can  install  work  that  will  be  satisfactory.  The  only  guar- 
antee of  capability  is  that  he  must  satisfy  some  recognized 
authority  that  he  is  capable.  The  recognized  authority  must 
be  responsible  for  the  work  accomplished.  It  appears  to  us 
that  it  would  not  only  be  futile  in  the  attempt  but  quite 
impossible  of  accomplishment,  to  make  any  one  electrical 
contractor  even  indirectly  responsible  for  the  work  of  any 
other. 


G.  M.  Gest,  Limited 


License  All  Electrical  Workers 

The  city  of  Ottawa  has  made  considerable  headway  in 
the  matter  of  controlling  its  electric  wiring  and  auxiliary 
installations.  Like  every  other  city.  Ottawa  had  an  army 
of  inferior  workmen  who  were  constantly  interfering  with 
up-to-date  installations  and  installing  inferior  work.  We 
are  advised,  however,  by  Mr.  Norman  E.  Bell,  chief  elec- 
trical inspector  of  the  city  of  Ottawa,  that,  with  the  inaugu- 
ration of  a  licensing  system  for  all  electrical  workers,  this 
difficulty  has  been  overcome,  and  the  licensing  has  afforded 
a  splendid  protection  to  the  reliable  contractor. 

Electrical  workers,  to  obtain  their  permit,  are  required 
to  try  written  examinations,  the  papers  being  graded  as  fol- 
lows: (1)  motors  and  other  electrical  devices;  (2)  conduit 
installations;  (3)  knob  and  tube,  fixture  hanging  and  repair 
work.  The  police  are  strictly  enforcing  the  by-law.  In  ad- 
dition to  the  license,  electrical  workers  are  required  to  sub- 
mit proper  plans  and  specifications  for  large  electrical  in- 
stallations before  a  permit  is  granted  for  installing  the  work. 
Mr.  Bell  adds  that  "with  the  splendid  co-operation  which 
has  been  given  us  by  the  supply  companies,  together  with 
the  support  of  the  reliable  contractors  and  the  strict  enforce- 
ment of  the  hydro  regulations,  we  have  obtained  throughout 
the  city  a  standard  of  wiring." 

The  fee  for  a  license  for  an  electrical  worker  has  been 
fixed  at  one  dollar.  The  by-law  which  deals  with  this  mat- 
ter contains  the  two  following  interesting  paragraphs: 

"  'Electrical  worker'  shall  mean  and  include  any  person 
engaged  or  occupied  in  or  undertaking  to  do  the  actual  work 
of  placing,  installing  or  altering  electric  wiring  or  other  ap- 
paratus to  which   electricity  is  applied. 

"No  license  shall  be  issued  to  an  electrical  worker  un- 
til and  unless  he  shalNiave  filed  witlvlhe  Chief  Constable  a 
certificate  from  the  Electrical  lnsi)ector  of  the  city  of  Ot- 
tawa, to  the  effect  that  he  has  passed  such  examination  as 
such  Inspector  thinks  necessary,  and  that  in  the  opinion  of 
such  Inspector  he  is  competent  to  act  as  an  electrical 
worker." 


.Among  the  incorporations  of  note  since  the  beginning 
of  the  year  may  be  mentioned  that  of  G.  M.  Ciest,  Limited, 
engineers  and  contractors,  with  their  head  office  in  the 
Power  Building,  Montreal,  and  branch  offices  in  Winnipeg 
and  \  ancouver.  For  the  past  decade  this  company  has  been 
identified  with  all  the  large  Canadian  underground  conduit 
installations  from  Quebec  to  Vancouver,  and  has  also  made 
a  specialty  of  installing  ornamental  lighting  systems  and 
high  tension  pole  lines.  ,\t  the  present  time  they  are  en- 
.gaged  in  the  installation  of  the  conduit  systein  for  the  Elec- 
trical Commission  of  the  city  of  Montreal,  having  construct- 
ed all  the  work  to  date  for  that  Commission,  and  are  now 
completing  the  down-town  district  on  Craig,  Notre  Dame, 
St.  James,  and  connecting  streets.  On  all  work  executed  by 
this  company  all  the  latest  machines  for  making  installations 
as  rapidly  as  possible  are  used,  thereby  inconveniencing  the 
public  as  little  as  possible.  It  has  always  been  Mr.  Gest's 
motto  to  "Please  the  Public." 

In  addition  to  this  installation  for  the  city  of  Montreal, 
among  the  other  systems  installed  which  are  each  over 
one  million  duct  feet,  may  be  mentioned  that  of  the  Power 
Department  of  the  City  of  Winnipeg,  Montreal  Light,  Heat 
&  Power  Company,  and  the  Hamilton  Hydro-electric  Com- 
mission. In  addition  they  have  installed  conduit  systems  for 
the  Hydro-electric  Power  Commission  of  Ontario  at  Niagara, 
for  the  Toronto  Hydro-electric  System,  Toronto  Street  Rail- 
way, the  Dorchester  Electric  Company  at  Quebec,  the  Town 
of  Outremont,  the  Ottawa  Electric  Company,  the  Great 
North-Western  Telegraph  Company  at  Ottawa,  the  Winnipeg 
Electric  Railway,  the  Transcontinental  Railway  at  Trans- 
cona.  the  Western  Canada  Power  Company,  the  British  Col- 
umbia Telephone  Company,  and  British  Columbia  Electric 
Railway  Company,  at  Vancouver.  For  the  Bell  Telephone 
Company  of  Canada  they  have  installed  conduit  in  Outre- 
mont. Verdun  and  Longue  Point.  They  have  installed  orna- 
mental lighting  systems  for  the  city  of  Quebec,  Town  of 
Outremont,  and  the  City  of  Winnipeg. 

.At  the  last  convention  of  the  Canadian  Electrical  Asso- 
ciation held  in  Montreal  there  were  few  of  the  electrical  fra- 
ternity who  did  not  visit  the  "Tomb  of  the  Wire,"  where 
Mr.  Gest  had  covered  one  of  the  city  transformer  manholes 
with  an  illuminated  dome,  and  fitted  the  interior  with  drap- 
eries, ofifering  special  inducements  by  way  of  music  and  re- 
freshments for  the  weary  delegates  to  linger  and  become  bet- 
ter acquainted. 

To  those  who  will  attend  the  meetings  of  the  electrical 
associations  at  the  Pan-American  Exposition  in  San  Fran- 
cisco, Mr.  Gest  extends  a  cordial  invitation  to  visit  his  ex- 
hibit where  he  will  have  on  display  all  types  of  underground 
distribution  both  solid  and  draw-in.  Manholes,  types  of  con- 
duit material,  transformers,  junction  boxes,  switching  de- 
vices, cable,  in  fact  everything  pertaining  to  underground 
conduit  construction,  will  be  on  exhibition  at  his  booth,  and 
for  those  who  are  unacquainted  with  this  type  of  construc- 
tion it  will  be  an  excellent  opportunity  to  see  what  is  the 
very   latest   in    this   work. 


Large  Electric  Oven 


The  Hughes  Electric  Heating  Company  have  installed  in 
the  Lawrence  Hakery.  Toronto,  an  electric  oven  with  capacit.\ 
for  :370  loaves.  On  a  recent  test  ten  batches  of  this  amount 
were  turned  <iul  in  eight  hours.  Mr.  Lawrence  is  highly 
pleased  with  his  new  equipment  and  has  decided  to  install  an 
oven  of  double  this  capacity.  The  Hughes  Company  are 
commencing  the  manufacture  of  stoves  in  Toronto  about 
March  l.'i.  and  for  this  purpose  have  taken  factory  space  and 
show  rooms  at  585-595  Yonge  Street. 
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Fire  Protection  Amendments 

The  electrical  committee  of  the  National  Fire  i'roteo- 
tiuii  Association  have  issued  a  bulletin  containing  certain 
recommendations,  which  will  be  considered  at  the  meeting 
of  the  committee  to  be  held  on  March  24th  and  33th,  at  tlie 
New  York  Board  of  Fire  Underwriters,  123  William  Street, 
New  York  City.  The  reports  refer  to  such  matters  as  were 
lirought  to  the  attention  of  the  committee  at  the  last  meet- 
ing, and  which  were  considered  of  sufficient  importance  to 
require  further  consideration  before  action  was  taken.  These 
changes  will  be  carefully  considered  by  the  electrical  com- 
mittee at  a  preliminary  meeting,  and  when  brought  before 
the  general  meeting,  the  recommendation  of  the  electrical 
committee  as  to  their  adoption  or  rejection  will  be  stated. 
It  has  been  the  endeavor  of  the  committee  to  make  only 
such  changes  in  the  code  as  ar-e  made  necessarj'  by  pro- 
gress in  the  electrical  art,  or  such  as  have  been  shown  by 
experience  to  be  necessary  to  safeguard  against  hazard.  This 
course,  doubtless,  meets  with  the  approval  of  electric  light- 
ing and  contracting  interests,  as  changes  in  the  code,  how- 
ever slight,  cause  more  or  less  confusion  and  trouble. 


Getting  at  the  Seat  of  the  Trouble 

The  following  letter  is  one  of  a  nnml)er  received  by  Mr. 
Geo.  J.  Beattie  in  reply  to  his  open  letter  in  the  Electrical 
News  of  January  15th,  dealing  with  the  status  of  the  elec- 
trical contractor  in  Canada.  We  have  been  asked  to  give 
this  letter  publicity  and  have  pleasure  in  doing  so,  as  it  un- 
doubtedly gets  at  the  heart  of  things.  It  is  only  by  speak- 
ing plainly  of  the  difficulties  in  our  way  that  we  can  hope 
to  remove  tlieni.  We  have  had  a  number  of  splendid  letters 
dealing  with  this  subject  recently,  and  trust  that  our  readers 
will  not  hesitate  to  show  the  interest  we  know  they  actually 
feel  in  this  important  matter.  If  every  reliable  electrical 
contractor  will  consider  this  business  his  own,  we  shall  soon 
do  something  to  improve  conditions  and,  as  Mr.  Marchand 
says,  make  the  electrical  contracting  business  a  fair  paying 
proposition. 


Ottawa,   February   11,   1915. 
Mr.   Geo.  J.   Beattie,   Esq., 

72  Victoria  Street,  Toronto,  Ont. 
Dear  Sir: — 

1  have  read  your  article  in  the  Electrical  News,  and  have 
also  received  your  letter  of  January  14th.  I  have  also  re- 
ceived a  letter  from  the  Hydro-electric  Power  Commission 
along  somewhat  the  same  lines.  As  you  are  well  aware,  the 
Hydro-electric  has  very  wide  powers  as  it  is.  If  we  give 
them  more  are  we  assured  that  they  will  not  overstep  what 
we  consider  our  aim?  I  believe  the  proposal  to  tax  the 
electrical  contractor  carrying  on  business,  is  a  good  one.  The 
architects  should  be  made  to  submit  a  detailed  plan  and  a 
clear  specification  of  each  job  to  the  inspector  before  calling 
for  tenders.  In  the  city  of  Ottawa  all  electrical  workers  are 
licensed,  and  they  are  subject  to  a  fine  of  $50.00  if  caught 
working  without  having  been  licensed.  This  by-law  was 
put  in  force  on  the  first  of  the  year  1915. 

The  greatest  trouble  here  is  the  cutting  of  prices  by  the 
basket  men,  who  are  legion.  These  men  are  satisfied  to 
make  wages  on  their  work.  They  allow  nothing  for  over- 
heads, emploj'  no  labor.  We  used  to  sell  a  few  of  these 
contractors  material  at  an  advance  of  30  to  40  per  cent,  over 
our  cost,  and  this  helped  to  even  up  matters.  Unfortunately, 
now  all  the  wholesale  houses  are  selling  these  men  at  the 
same  prices  as  they  sell  to  us,  giving  us  no  protection  what- 
ever. This  is  utterly  wrong  in  every  way  and  should  be 
remedied  at  once. 


The  situation  is  like  this.  Take  the  case  of  Ottawa.  There 
arc  only  three  electrical  houses  doing  general  contracting 
and  general  wholesale  and  retail  business,  and  carrying  a  con- 
siderable stock.  I  have  never  seen  a  week  that  w-c  did  not 
have  five  or  six  travellers  from  wholesale  houses,  manufac- 
turers, etc.  It  is  impossible  to  buy  from  everybody.  There- 
fore, the  one  who  gets  left,  gets  mad  and  sells  to  every 
Tom,  Dick,  and  Harry  he  can,  at  prices  ridiculously  low. 

Now,  I  believe  that  this  Canadian  .Association  should 
jiiin  hands  all  through  Canada,  to  stop  this  kind  of  thing, 
by  making  the  jobbers  give  us  reasonable  protection  over 
the  basket  contractor,  who  does  not  have  any  overhead  ex- 
pense. 

It  is  time  the  electrical  business  should  be  made  a  pay- 
ing proposition.  The  saying  that  the  electrical  business  is 
the  business  of  the  future,  etc.,  is  all  rot.  and  we  have  a  lot 
of  good  hard  work  to  do  before  we  can  make  out  of  it  a 
fair  paying  proposition. 

I  am  sending  this  letter  to  you,  and  leave  you  at  lil)erty 
lo   publish    it   or   not,   as   you   will   think   best.      I    wish    you 
success  and  will  give  you  any  help  I   can. 
Yours  truly, 

Marchand  &  Donnelly, 

Per   P.   C.   Marchand. 


Commercial    Electrics.    Limited,    has   been    incorporated; 
capital,   $300,000;   head  office.   Toronto. 


Trade  Publications 

Trolley  Retriever — folder  issued  by  the  Ohio  Brass  Com- 
pany.   Mansfield.    Ohio,   describing   the   O.B.    trolley   catcher 

Stock  List— by  the  Crouse-Hinds  Company  of  Canada. 
Limited,  Toronto,  showing  the  complete  list  of  materials  and 
parts  that  can  be  shipped  immediately  by  this  company  on 
receipt  of  order. 

Engineering  Equipment — The  Electrical  Engineering 
Equipment  Company  have  just  issued  bulletin  No.  104,  cover- 
ing baseboard  clamps,  table  racks,  floor  air  boxes,  insulat- 
ing comjiounds,   malleable  pipe  and   switchboard   fittings. 

Electrical  Fans— Booklet  issued  by  the  Robbins  &  Myers 
Company.  Springfield.  Ohio,  describing  their  "Standard"  fans 
for  d.c.  and  a.c.  currents.  Desk  and  oscillating  fans  can  be 
used  interchangeably  on  either  desk  or  wall  bracket  position. 

Guy  Anchors — The  Electric  Service  Supplies  Company 
have  issued  an  attractive  folder  listing,  describing  and  illus- 
trating the  Never-Creep  anchor,  for  which  this  company 
is  pushing  the  sale.  Some  claims  made  for  this  new  anchor 
are  that  they  will  not  creep  because  the  entire  pull  is  made 
against  undisturbed  earth,  that  they  are  easy  to  install  and 
that  their  cost  is  lower  than  any  other  anchor  on  the  mar- 
ket. In  this  folder  the  illustrations  compare  the  effective- 
ness of  the  different  anchors  now  most  popular  with  that 
of  the  "Never-Creep," 

Westinghouse  Publications— Leaflet  3751,  describing  with 
illustrations  current  limiting  reactance  coils;  folder  4226,  ex- 
plaining in  a  popular  way  how  electric  power  helps  manu- 
facturers: folder  4204,  entitled  "For  better  projection,"  des- 
cribing the  Westinghouse  Cooper-Hewitt  rectifiers  for  mov- 
ing picture  service;  folder  4152-A,  entitled  "The  small  motor 
that  makes  sewing  such  easy  work";  folder  4266-.'\,  the  elec- 
trical breakfast  set;  section  DS-300,  covering  the  entire  line 
of  Westinghouse  fans  for  the  year  1915;  Westinghouse  rail- 
way data  exchange,  January,  1915;  leaflet  No,  3f)98-A,  des- 
cribing motors  for  linotype  and  intertype  machines;  leaflet 
No.  3770,  describing  cam  limit  switches;  "Small  Motors,  No. 
33;  folder  4301,  "The  A  B  C  of  Automobile  Battery  Charg- 
ing"; leaflet  No.  3679,  on  electric  vehicle  battery  charging. 


so 
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The  Development  of  the  Ferranti  Electrical  Co. 
of  Canada,  Limited 

By  W.  A.  Coates,  A.  M.  I.  E.  E. 

The  first  practical  electricity  meter  was  designed  and 
made  in  England  by  Mr.  S.  Z.  de  Ferranti,  and  it  was  there- 
fore peculiarly  appropriate  that  the  Ferranti  meter  should 
also  be  the  first  British-made  instrument  to  appear  on  the 
Canadian  market.  In  1908  Mr.  G.  C.  Royce  took  over  the 
Ferranti  Canadian  agency,  and  very  quickly  brought  the 
business  up  to  handsome  proportions. 

In  order  to  meet  the  requirements  of  Canadian  custo- 
mers, various  features  of  the  original  meter  were  changed, 
finally  resulting  in  the  evolution  of  the  present  type  "C" 
meter.  This  new  instrument  made  so  favorable  an  impres- 
sion that  the  directors  of  Ferranti  Limited  decided  to  es- 
tablish a  separate  company  here,  so  as  to  give  even  better 
attention  to  the  requirements  of  the  market.  This  change 
was  made  some  three  years  ago.  Mr.  Royce  continuing  as 
manager   of   the   new   company. 

During  the  summer  of  1U13  the  Ferranti  Company  com- 
menced the  manufacture  of  meters  in  Toronto,  the  require- 
ments for  various  users  being  found  so  diverse  as  to  render 
it  difficult  to  carry  an  adequate  stock.  The  factory  was  there- 
fore established  with  a  view  to  improving  the  service  by 
carrying  in  stock  all  meter  parts.  In  this  way,  any  size  or 
type  of  meter  can  be  built  up.  tested  and  dispatched  in 
twenty-four  hours  if  necessary.  So  successful  has  this  ven- 
ture proved  that  all  coils  are  wound,  trains  assembled  and 
covers  made  on  this  side.  In  fact,  only  the  magnets  and 
those  parts  made  with  dies  or  to  jigs,  are  now  imported  from 
the    Manchester   works. 

The  illustration.  Fig.  1,  will  give  a  good  idea  of  the  lay- 
out of  the  meter  shop,  which  occupies  the  whole  of  the 
second  floor  of  the  premises  at  90  Sherbourne  Street,  Toronto. 
The  testing  arrangements  are  particularly  noticeable.  Ac- 
commodation is  provided  so  that  six  groups  of  twenty  meters 
each  can  be  calibrated  at  one  time.  Meters  are  connected 
up    by    means   of   plugs,    thus    saving   considerable   time.      .\ 


Fig.  1-Tht  meter  shop, 
storage  battery  and  a  variable  speed  motor-alternatur  furnish 
either  d.c.   or  a.c.   at   any   frequency   or   voltage   to   the   test 
benches. 

A  special  glass  cased  instrument  cal)iiict  serves  all  the 
test  benches.  The  standards  employed  are  all  of  the  indi- 
cating type,  rotating  standards  not  being  deemed  sufficiently 
reliable  for  all  the  year  round  service.  The  wattmeters  are 
by  Kelvin  &  White,  all  the  other  standard  instruments  being 
of  the  firm's  own  make. 


The  smaller  loads  arc  furnished  by  lamps,  controlled  by 
a  very  complete  yet  simple  switching  system.  Heavier  cur- 
rents arc  obtained  by  means  of  transformers  with  variable 
tappings;  the  potential  coils  also  are  excited  from  a  multi- 
range  transformer.  All  meters  are  tested  on  inductive  load 
and  are  brought  within  2  per  cent,  on  50  per  cent.  p.f.  lag 
and  lead.  For  this  purpose  an  inductance  coil  with  numer- 
ous taps  is  used. 

The  terminals,  switches,  plugs  and  rheostats  for  con- 
trolling the  test  load?  arc  all  lirou.ght  to  one  panel,  inmu-di- 


Fig.  2  -  Ferranti  switchboard  rooms. 

ately  adjacent  to  the  instrument  cabinet.  This  panel  also 
controls  the  2300  volt  supply  for  flash  test  which  is  given 
to  every  meter  before  shipping. 

Within  the  last  few  months  the  Ferranti  Company  has 
also  commenced  building  switchboards  in  Toronto.  Condi- 
tions at  present  being  unfavorable  for  extension  on  a  large 
scale,  they  have  so  far  confined  their  activities  to  compar- 
atively small  boards.  The  parent  firm  has  a  world-wide 
reputation  in  this  direction,  and  is  one  of  the  leading  British 
switchgear  concerns. 

The  boards  built  on  this  side  embody  Ferranti  instru- 
ments, switches  and  other  detail  apparatus  which  line  up 
in  all  respects  with  Canadian  requirements.  All  work,  other 
than  the  manufacture  of  details,  is  being  carried  out  in  To- 
ronto by  men  of  wide  experience,  and  it  seems  reasonable  to 
e.xpect  that  the  Canadian  house  will  soon  achieve  a  repu- 
tation for  switchboards  equal  to  that  of  the  parent  company. 

-\t  the  beginning  of  1914  the  Ferranti  Electrical  Com- 
pany of  Canada  took  over  the  agency  for  Messrs.  Bruce 
Peebles  &  Company,  of  Edinburgh,  Scotland,  with  whom 
they  have  very  close  relations.  They  are  therefore  now  in 
a  position  to  carry  out  complete  plant  schemes  of  practically 
any  size. 

Starting  with  an  agency  in  a  small  way.  this  lirm  has 
developed  as  circumstances  warranted,  and  is  now  estab- 
lislied  among  our  manufacturing  concerns.  It  may  be  classed 
as  typical  of  the  young  industries  which  are  so  valuable  to 
Canada,  and  may  fairly  be  considered  on  a  par  with  the 
older  established  factories  from  the  "Made  in  Canada"  point 
of  view. 


The  arbitration  proceedings  between  the  Peterborough 
Light  and  Power  Company  and  the  city  of  Peterborough  are 
at  present  in  progress.  The  engineer  of  the  Hydro-electric 
Power  Commission  of  Ontario  has  valued  the  plant  at  a  re- 
placeable value  of  $15.'), 000.  The  present  value  of  the  plant 
is  given  as  approximately  $84,000. 
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What  is  New  in  Electrical  Equipment 


Nitrogen  Street  Lighting  Fixtures 
The  prohlem  of  scientific  White-Way  street  lighting  has 
to  be  o1)served  from  different  standpoints  than  other  sys- 
tems of  lighting,  such  as  factory,  showroom  or  residential 
lighting,  etc.  It  is  practically  the  one  class  of  lighting  where 
one  has  to  pay  special  consideration  to  weather  conditions 
and  properly  deal  with  the  cost  of  maintenance.  These  points 
are  of  special  importance  in  this  country  where  weather  con- 
ditions are  extreme,  glassware  comparatively  high  priced, 
labor  high  priced,  and  sometimes  scarce,  and  the  cost  of 
electrical  energy  so  reasonable. 

White-Way  street  lighting  s.ystems  always  consist  of  a 
large  number  of  units  which  vary  from  100  to  500  c.p.  This 
fact  emphasizes  the  importance  of  a  practical,  simple  and  rug- 


Fig.  1  Fig.  2 

ged  lighting  fixture  which  must  be  easily  trimmed,  glassware 
easily  cleaned,  and  designed  so  that  breakage  of  glassware 
is  made  a  minimum.  Ventilation  must  be  sufficient  and  wea- 
ther conditions  must  be  reasonably  met.  This  latter  state- 
ment would  make  it  seem  as  if  tlie  fixture  designer  had  to 
go  in  two  opposite  directions  at  the  same  time,  because  what 
will  provide  against  weather  conditions  in  the  majority  of 
cases  will  obstruct  ventilation. 

Fig.  1  shows  a  fixture  which  coml)ines  in  a  liigh  de- 
gree the  necessary  fixture  qualities.  It  is  properly  ventilated 
at  bottom  and  top  and  presents  a  very  pleasing  appearance. 
This  figure  also  shows  how  the  hood  and  lamp  support  is 
independent  of  glassware.  Fig.  2  indicates  how  easily  the 
glassware  is  cleaned  and  the  lamp  replaced.  This  particular 
fixture  is  the  latest  development  in  fixtures  for  nitrogen- 
filled  lamps  and  the  detachable  feature  has  been  carefully 
worked  out  by  A.  H.  Winter  Joyner,  Limited,  specialists  in 
street  lighting. 


Collapsible  Hand-Boring  Machine 

A  light-weight  hand-operated  machine  for  boring  holes 
for  electric  wires  which  can  be  collapsed  from  a  working 
length  of  38  in.  to  one  of  18  in.  so  that  it  can  be  packed  in 
a  tool  bag  has  recently  been  placed  on  the  market  by  the 
Henderson  Electric  Company,  Ampere,  N.J.  The  device 
will    bore    holes    at    any    angle,    through    studding,    bridging. 


Boring  machine  collapses  to  18  inches. 

plates,  floors  and  joists.  The  above  company  also  makes 
a  large  machine  similar  in  design  to  the  collapsible  mach- 
ine, although  it  is  only  used  for  boring  holes  in  overhead 
joists.  All  working  parts  of  the  two  types  are  interchange- 
able. The  larger  machine  stands  on  the  floor,  while  the 
smaller  one  may  be  employed  in  a  manner  similar  to  that 
in  which  a  breast  drill  is  used.  The  collapsible  machine 
weighs  only  6  lb.  Use  is  made  of  ball  bearings,  drop  forgings 
and  seamless  tubing.  The  device  is  operated  by  pulling  on 
a  chain,   causing  the   drill   to   revolve. 


Hydro  Rubber  Gloves 

The  Sterling  Rubber  Company,  Limited,  of  Guelph,  Ont., 
manufacturers  of  hydro  rubber  gloves,  state  that  their  gloves 
have  been  adopted  by  the  Hydro-electric  Power  Commission 
of  Ontario  and  other  large  users,  after  exhaustive  tests  as  to 
their    resistant    qualities    compared    with    other    makes,    and 


quite  regardless  of  price.  In  the  manufacture  of  these  gloves 
the  company  claim  to  have  placed  the  factor  of  safety  to 
the  wearer  above  every  other  consideration.  They  have 
spared  no  expense  in  obtaining  ingredients,  using  only  the 
best  and  purest  obtainable  of  fine  para  with  only  such  in- 
gredients added  as  are  necessary  to  make  the  gloves  tough 
and  wear  resisting.  One  of  the  most  important  features  of 
these  gloves  is  the  reinforcement  placed  below  the  thumb, 
the  point  at  which  tlie  strain  is  always  the  greatest.  The 
Sterling  Rubber  Company  have  issued  a  very  interesting 
little    pamphlet    describing   these    gloves. 
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Special  Three-Way  Bus  Supports 
The  lilcclrical  iuiginci.rs  Eguipinciit  Company  of  Chic- 
ago have  just  recently  supplied  the  H.  M.  Byllcsby  &  Com- 
pany with  a  large  number  of  special  three-way  bus  supports, 
illustrated  herein.  This  material  is  to  be  used  upon  the 
system  of  the  Minneapolis  General  Electric  Company,  which 
is  one  of  the  Byllcsby  Company's  largest  properties.  The 
accompanying-  illustrations.  Figs.  1  and  3,  show  a  front  and 
side  view  of  this  support  and  Fig.  ;i  shows  how  they  art- 
fitted  into  the  bus  structure.  The  support  is  designed  to  in- 
sulate :i  in.  X  1  in.  of  rectangular  bus  bars  for  a  working 
pressure  of  17,000  volts.  TIic  buses  are  mounted  in  a  vertical 
plane  as  shown  in  Fig.  :i.  The  top  and  bottom  supports  are 
fastened  to  two  parallel  IJ-j-in.  pipes,  DO  deg.  apart.  The 
middle  support  is  fastened  to  one  iH-i"-  P'pc,  bolted  to  and 
separated  from  the  top  and  bottom  supports  by  transite 
board.  Each  bus,  therefore,  is  in  a  separate  compartment. 
The   chief  advantages   of  this   type   of   construction   are   low 
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first  cost,  ease  of  installation,  accessibility  to  liuses  and  cool 
operation  of  same.  This  arrangement  does  away  with  the 
building  of  costly  concrete  or  brick  bus  structures.  The  bus- 
bars are  accessible  at  all  times,  and  owing  to  the  open 
structure  the  undue  heating  of  buses  even  at  large  overloads, 
is  avoided.  The  three  porcelain  -insulators  were  tested  sep- 
arately after  the  su])port  was  assembled.  Each  insulator 
was  made  to  withstand  a  pressure  of  00,000  volts  before  leav- 
ing the  factory.  These  tests  were  made  in  the  factory's 
testing  laboratory.  The  outer  clamps  are  of  malleable  iron, 
while  those  which  support  the  current  carrying  parts  are  of 
composition  metal.  All  clamps  are  adjustable  throughout 
.ifiO  degs.  These  supports  were  designed  Ijy  the  engineering 
department  of  the  Electrical  Engineers  Equipment  Company, 
working  under  the  direct  supervision  of  the  engineers  of 
H.  M.  Byllcsby  &  Company.  This  is  the  second  order  for 
this  type  of  support. 


New  Line  of  Automatic  Starters 

The  Industrial  (.'cmtroller  Company,  formerly  the  Inde- 
pendent Electric  Manufacturing  Company,  has  recently 
brought  out  a  new  line  of  automatic  starters  for  direct  cur- 
rent motors.  The  starter  is  very  simple  and  rugged  in  de- 
sign and  consists  essentially  of  a  series  of  resiliently  mounted 
contact  fingers,  a  movable  contact  bar,  a  solenoid  and  dash- 
pot,  all  mounted  on  a  slate  base.  The  contact  bar,  solenoid 
core  and  dash-pot  piston  arc  all  rigidly  fastened  together, 
forming  a  single  movable  part  having  a  simple  straight  line 
motion  in  a  vertical  direction.  The  contact  bar  is  moved 
upward  by  the  solenoid  to  start  the  motor  and  when  released 
drops  quickly  by  gravity  to  the  "off"  position.  The  con- 
tacts are  of  the  "butt"  type,  having  a  slight  rubbing  action 
when  closin.g.  which  tends  to  keep  the  contact  surfaces  clean. 


Automatic  starter  for  d.  c.  motors. 

Both  finger  tips  and  contact  bar  are  removable  and  are  so 
designed  that  in  emergencies,  new  parts  could  be  readily 
made  by  an  ordinary  mechanic  from  commercial  sizes  of 
copper  and  carbon.  The  solenoid  is  entirely  enclosed  in  a 
cast  iron  frame,  or  housing,  to  the  bottom  of  which  is  at- 
tached the  dash-pot  cylinder.  This  construction  affords 
positive  alignment  between  solenoid  core  and  dash-pot,  and 
renders  the  latter  easily  removable.  The  dash-pot  is  of  the 
vacuum  type  with  an  adjustable  air  inlet  valve  which  con- 
trols the  time  of  acceleration.  A  portion  of  the  vacuum 
chamber  is  provided  with  a  by-pass  thus  permitting  the  con- 
tact bar  to  jump  quickly  to  the  first  contact  and  eliminating 
the  arcing  that  would  otherwise  occur.  The  acceleration  can 
be  varied  over  a  wide  range  and  the  adjustments  made  if 
desired  while  the  starter  is  in  operation.  The  starters  are  des- 
ignated as  Type  "E,"  and  are  suitable  for  a  great  variety  of 
applications. — ■ • 

Jefferson  Electric  Manufacturing  Co. 
Mr.  J.  A.  Bennan,  treasurer  and  general  manager  of  the 
Thordarson  Electric  Manufacturing  Company  since  its  in- 
corporation, has  recently  severed  his  connection  with  that 
company  and  incorporated  the  Jefferson  Electric  Manufac- 
turing Company,  located  at  847-851  West  Harrison  Street, 
Chicago.  The  new  company  will  manufacture  a  complete 
line  of  bell  ringing,  toy,  sign  lighting  and  welding  transform- 
ers, battery  switches,  steel  battery  box  outfits,  make  and 
break  and  jump  spark  ignition  coils,  and  a  line  of  high  ten- 
sion transformers  for  testing,  laboratory  and  research  work. 


It  is  stated  that  the  township  council  of  Dore.  C)nt.,  wil 
construct  lij^  miles  of  telephone  line. 


Robbins  &  Myers  Plant  Additions 

'i'he  Robbins  &  Myers  Company,  .Springfield,  O.,  have 
just  completed  a  new  addition  to  their  plant.  The  new  build- 
ing is  36,'!  by  83  ft.,  four  storeys  and  basement.  The  build- 
ing is  of  the  best  construction  throughout,  and  will  enable 
this  company  to  manufacture  and  ship  under  the  most  ideal 
conditions. 
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Saskatchewan  Telephones 

Tlie  Utpartiiient  of  Telephones  ol  the  I'roviiice  of 
Saskatchewan  have  just  issued  their  report  for  the  financial 
year  ending  April  30th,  1914.  The  report  shows  that  on  that 
date,  the  total  number  of  exchanges  operated  by  the  govern- 
ment was  96,  and  toll  offices,  302.  On  the  same  date  the 
number  of  long  distance  pole  miles  in  operation  was  3,388, 
and  corresponding  long  distance  wire  miles,  13,714.  Regard- 
ing new  legislation  respecting  rural  systems,  the  report  con- 
tains the  following  interesting  information: 

"The  year  has  seen  the  application  of  the  terms  of  the 
legislation  passed  at  the  1913-13  Session  of  the  Legislature 
empowering  farmers'  telephone  companies  to  raise  by  way 
of  debenture  sale  the  capital  required  to  install  rural  ser- 
vice. The  new  legislation  excited  a  great  deal  of  interest 
and  discussion  and  that  part  of  our  Department  in  charge  of 
rural  systems  has  had  a  very  l)usy  season  giving  interpreta- 
tions to  inquirers  of  the  terms  of  the  .Act  and  the  regulations 
and  instructions  handed  out  as  covering  action  by  com- 
panies forming  or  established.  Local  initiative  is  encour- 
aged and  is  allowed  to  follow  its  bent  under  direction  and 
the  very  hearty  acceptance  of  the  opportunity  given  to  im- 
prove social  and  business  interests  stands  out  as  an  evidence 
of  the  capacity  and  inclination  of  our  people  for  collective 
action  where  common  end  is  to  be  attained.  Only  a  com- 
paratively small  proportion  of  the  companies  incorporated 
succeeded  in  getting  systems  erected  and  operating.  This 
was  in  large  part  due  to  tlie  hesitation  of  financial  houses 
to  accept  this  new  form  of  security — a  rural  telephone  de- 
benture— before  subjecting  it  to  closest  scrutiny.  This  se- 
curity would,  however,  seem  to  have  made  its  way  into  their 
favor,  and  we  may  expect  to  sec  large  blocks  sold  and  much 
rural   construction   undertaken  during  the  comin.g  season." 


Mr.   Pasooe,    Manager 

The  Coil  Manufacturing  and  Repair  Company,  which  re- 
cently purchased  the  plant  of  the  Cleveland  Coil  &  Manufac- 
turing Company,  has  enlisted  the  services  of  Mr.  R.  P. 
Pascoe,  formerly  manager  of  the  Cleveland  Coil  &  Manu- 
facturing Company.  Mr.  Pascoe  is  well  known  in  this  line 
of  endeavor,  as  he  was  formerly  connected  with  the  Van 
Dorn  &  Dutton  interests  as  superintendent  of  tlieir  electric 
department. 


Electric  Light  by  "  Horse"  Power 

The  Electric  Horsepowers  Company,  906  Elm  Street. 
Cincinnati,  Ohio,  have  developed  a  practical  machine  for  the 
production  of  electric  light  and  power  in  country  homes  or 
places  where  electric  current  is  not  obtainable  from  central 


Capacity  for  30  20-watt  lamps. 


Station  sources.  This  machine  is  illustrated  herewith.  With 
a  storage  battery  supplementing  the  generator,  it  is  claimed 
that  the  use  of  a  horse  five  or  six  hours  a  week  will  furnish 
sufficient  electric  light  and  power  to  the  ordinary  home.  The 
horse  maintains  a  walking  gait  in  a  14-ft.  circle,  at  the  rate 
of  less  than  2  miles  per  hour.     If  he  slackens  his  speed,  an 


electric  bell  rings  as  a  warning,  and  immediately  thereafter 
if  the  speed  is  not  increased  an  electric  whip  strikes  him  on 
the  back.  The  generator  furnished  with  this  machine  sup- 
plies current  at  40  volts.  The  capacity  of  the  generator  is 
30  20-watt  tungsten  lamps.  Where  it  is  required  to  operate 
motors,  as  around  farm  buildings,  this  may  be  accomplished 
by  operating  the  generator  and  the  battery  at  the  same  time, 
in  which  case  the  capacity  is  sufficient  for  a  2  h.p.  motor. 


A  Motor-Driven  House  Pump 
The    accompanying   illustration    shows    a   pump    particu- 
larly adapted  for  use   on   the  farm  or  country  estate  and   in 


!»  h.  p.  motor  driving  house  pump. 

some  manufacturing  establishments.  Tlie  outfit  requires  no 
attention  or  care  except  occasional  lubrication.  It  can  bo 
located  in  an  out  of  the  way  place  and  can  be  easily  and 
safely  controlled  from  a  distant  point  by  means  of  a  simple 
switch.  The  pump  is  driven  by  an  14  h.p.  Westinghouse 
motor,  and  will  fill  a  300-gallon  tank  located  120  feet  above 
It  in  less  than  three  hours,  or,  with  a  consumption  of  about 
.3  kw.h.  The  pump  is  of  the  triplex  type  with  cylinders  1,'4 
X  2  inches;  length  is  21  inches;  base  10  x  23  inches;  manu- 
factured by  the  Goulds  Manufacturing  Company,  Seneca 
I'alls,  X.Y. 


The  Britisli  .Muminium  Company,  Limited,  of  London, 
England,  are  distributing,  through  their  Toronto  office,  a 
limited  number  of  booklets  entitled,  "Aluminium  facts  and 
figures."  These  booklets  are  of  the  loose-leaf  type  and  hand- 
somely bound  in  green  cloth.  The  initial  publication  con- 
tains 56  pages   of  valuable  aluminium   information. 


The  Canadian  Laco-Philips  Company  have  announced 
the  removal  of  their  offices  from  Victoria  Street  to  Room  1301 
C.  P.  R.  Building,  Toronto,  and  request  that  all  communi- 
cations in  future  be  addressed  to  the  new  office,  Mr.  C.  C. 
Bothwell,   manager. 


Personals 

Mr.  H.  C.  Blackwrell  has  been  appointed  engineer  to  G. 
M.  Gest,  Limited,  Montreal,  Winnipeg,  and  Vancouver,  in 
succession  to  the  late  Mr.  H.  H.  Stannard. 

Mr.  O.  A.  Jorgenson  has  been  appointed  manager  of  the 
Regina  commercial  office  of  the  C.  P.  R.  Telegraph  System. 
Mr.  Jorgenson  was  formerly  in  Winnipeg  and  later  in  Port 
.-Arthur  as  manager  of  the  C.   P.  R.  telegraphs  at  that  point. 
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Current  News  and  Notes 


Aylmer,  Ont. 

A  by-law  will  In-  subiiiittc<l  to  the  rateiiaycrs  in  the  near 
liitiiro,  authorizing  the  guarantee  of  their  share  of  the  bonds 
of  the  proposed  hydro  radial  line  from  Tillsonburg  to  London. 

Berlin,  Ont. 

The  profits  of  the  Berlin  and  Waterloo  Railway  System 
for  the  past  year  amounted  to  some  $400,  which  are  divided 
lietween  Berlin  and  Waterloo  in  the  proportion  of  3  to  1. 

CoUingwood,  Ont. 

The  CoUingwood  Shipbuilding  Company  are  installing 
motors  in  their  plant,  to  be  operated  by  power  secured  from 
the  local  water  and  light  commission.  To  date  60,000  h.p. 
capacity  has  been  put  in,  and  it  is  anticipated  that  this  amount 
will  be  largely  increased  from  time  to  time. 

Cochrane,  Alta. 

Negotiations  are  under  way  between  the  town  of  Coch- 
rane and  the  Calgary  Light  &  Power  Company,  looking  to 
an  agreement  under  which  the  company  shall  supply  power 
for  the  operation  of  Cochrane's  lighting  and  power  require- 
ments. At  the  present  time  a  small  local  plant  is  operated, 
but  it  is  believed  that  terms  can  be  arranged  with  the  larger 
company  which  will  result  in  a  considerable  reduction  in 
operating  costs. 

Estevan,  Sask. 

After  conducting  a  municipal  electric  store  for  some 
time,  the  town  of  Estevan  has  decided  to  discontinue  this 
practice.  Local  dealers  are  taking  over  the  stock  of  the 
town  and  undertake  to  carry  on  the  business  of  supply  and 
contracting  at  reasonable  figures. 

Kingston,  Ont. 

It  is  reported  that  an  agreement  has  finally  been  reached 
between  J.  M.  Campbell,  of  the  Gananoque  Electric  Power 
Company,  and  the  city  of  Kingston,  whereby  the  city  obtains 
a  very  much  needed  addition  to  their  power  supply.  The 
prices  quoted  appear  to  be  exceedingly  reasonable  from  the 
city's  point  of  view. 

Merrick ville,  Ont. 

The  Rideau  Power  Company  are  constructing  a  power 
plant  on  the  Rideau  River  at  Merrickville.  The  Wm.  Hamil- 
ton Company,  Limited,  of  Peterborough,  are  furnishing  a 
horizontal  turbine  to  develop  650  h.p.  under  26  ft.  head,  to 
lie  direct  connected  to  a  Swedish  General  Electric  Limited 
water  wheel   generator. 

Montreal,  Que. 

'I'he  Montreal  Council  have  issued  a  circular  letter  draw- 
ing the  attention  of  traders  to  new  by-laws  in  reference  to 
the  use  of  electrical  signs  projecting  over  the  pavements. 
One  regulation  calls  for  direct  illumination  by  uncovered 
electric  bulbs  for  an  area  of  three-quarters  of  the  total  sign 
space.  Another  section  of  the  by-law  compels  owners  of 
such  signs  to  light  the  signs  from  dusk  on  six  nights  of  the 
week  and  maintain  them  alight  until  midnight. 

A  contract  for  the  electric  lighting  and  fixtures  nf  ilie 
I'"glise  .St.  Francois  d'Assie,  Ottawa,  has  been  obtained  l>y 
Mr.  S.  G.  Bergcvin.  proprietor  of  the  Peerless  Lighting  Com- 
pany,  .St.   Lawrence   Boulevard,    Montreal. 

An  appropriation  of  .1i40,0()0  has  been  made  for  the  pur 
I)Osc  of  improving  the  Montreal  civic  street  lighting  system 
Mr.  A.  Parent,  the  lighting  superintendent,  has  prepared  plans 
and  specifications  Utr  the  erection  of  standards  and  the  plac- 


ing of  lights  on  a  portion  of  .St.  Catherine  and  on  Bleury 
streets;  143  lamps  will  be  placed  on  the  former  thoroughfare 
and  4.')  on  the  latter.  The  standards  will  be  14>^  feet  high, 
and  will  each  be  surmounted  with  a  single  light. 

The  Quebec  Legislature  has  inserted  a  clause  in  the 
Montreal  Council's  Bill  permitting  the  Electric  Service  Com- 
mission to  allow  poles  to  be  erected  in  lanes  running  par- 
allel to  streets  wherein  conduits  are  laid.  The  object  is  to 
save  expense. 

The  success  attending  the  inauguration  of  inverted  arc 
lamps  on  ornamental  standards  in  the  city  of  Westmount, 
P.Q.,  has  led  to  a  decision  to  extend,  during  the  present  year, 
the  system  throughout  St.  Catherine  Street  and  Victoria 
Avenue  from  St.  Catherine  Street  to  Sherbrooke  Street  and 
to  introduce  the  smaller  standard  arc  lamps  in  the  same  dis- 
trict on  the  cross  streets,  and  as  soon  as  finances  permit  to 
e.xtend  this  system  throughout  the  entire  city.  This  will  allow 
the  removal  of  all  unsightly  poles  from  the  streets  which 
are  now  required  for  the  other  method  of  lighting.  At  the 
same  time  that  conduits  and  cables  were  laid  for  this  light- 
ing, provision  was  also  made  for  the  carrying  underground 
of  the  cables  and  wires  of  the  police  signal  system,  fire  alarm, 
and  the  cables  and  wires  of  other  lighting  companies  operat- 
ing and  passing  through  Westmount.  When  the  work  is  com- 
pleted, all  poles  can  be  removed  from  the  streets.  The  Bell 
Telephone  Company  are  co-operating  with  the  city  in  this 
connection  and  are  removing  or  have  already  removed  the 
poles  from  the  streets  where  the  city  has  completed  its  work. 
On  October  31  last  the  city  had  laid  237,500  feet  of  conduit, 
while  the  total  cable  installed  was  71,190  feet.  On  the  same 
date  the  city  had  3,800  customers  for  light  and  power,  the 
total  kw.  connected  load  being  3,916.  The  rate  per  street 
arc  lamp  (4  amp.)  per  annum  was  $55.00  and  the  rate  for 
the  standard  arc  lamp  (6  amp.)  $100. 

Electrical  interests  are  represented  on  the  Council  of  the 
Montreal  Metallurgical  Association,  recently  formed,  by  Dr. 

A.  Stansfield,  of  McGill,  and  Mr.  J.  D.  Hathaway,  of  the 
Northern  Electric,  Limited.  The  former  represents  electric 
metallurgy  and  the  latter  copper. 

The  Siemens  Company  of  Canada,  Limited,  Montreal, 
have  received  from  the  head  office,  London,  England,  copies 
of  letters  written  by  several  of  the  firm's  employees  with 
H.  M.  forces  on  the  European  Continent  and  in  Egypt  and 
on  warships.  Men  from  the  company's  branches  throughout 
the  Empire  have  joined  the  forces  and  several  have  been 
killed  and  wounded.  Some  of  the  staft  are  officers,  and 
others  are  serving  in  various  capacities.  .\  few  served  in  the 
Boer  war,  and  of  these  J.  Burgess,  at  Spion  Kop,  received  10 
bullet  wounds.  Another  of  those  at  the  front  in  France  was 
Lieut.  J.  M.  Thornton  (Royal  Engineers),  brother  of  Mr.  K. 

B.  Thornton,  chief  engineer  of  the  Montreal  Public  Service 
Corporation.  Lieut.  Thornton,  who  was  originally  with  the 
London  Scottish,  was  wounded  by  a  shrapnel  bullet,  but  has 
since  recovered.  The  letters  give  vivid  descriptions  of  fight- 
ing by  land  and  sea,  relate  narrow  escapes — one  nian  had  a 
bullet  thnuigh  the  tails  of  his  great  coat — and  tell  of  the  ruin 
caused  by  the  Germans,  and  of  adverse  conditions,  from  the 
])oinl  of  comfort,  under  which  the  men  are  fighling.  .\11  the 
letters,  however,  arc  of  a  very  optimistic  character,  and  are 
inspired  with  a  confidence  of  ultimate  and  complete  victory. 

The  annual  report  of  the  Marconi  Wireless  Telegraph 
Company  of  (anada  shows  that  this  company  now  operates 
forty  stations  in  the   Doininion   of  Canad.i.  in    Xcwfonniiland. 
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ami  in  Labrador;  also  thai  93  Canadian  sUanicrs  arc  equip- 
ped with  the  Marconi  system.  New  stations  have  been  in- 
stalled at  Port  Burwell,  Toronto  and  Kingston.  The  sta- 
tions are  divided  as  follows:  10  small  station  in  Newfound- 
land and  Labrador,  22  on  the  eastern  coast  of  Canada,  and  8 
stations  on  the  Great  Lakes  of  Canada.  The  Newfoundland 
stations  aix  subsidized  to  the  amount  of  $4,030  per  annum 
and  the  Canadian  stations,  to  the  amount  of  $89,200  per  an- 
num in  all.  Work  on  the  contract  with  the  Department  of 
Railways  and  Canals  for  the  construction  of  stations  at  Le 
Pas  and  Port  Nelson  has  been  pushed  forward  and  will  be 
completed  during  the  present  year.  Communication  has 
been  established  between  these  two  latter  points. 

In  the  annual  report  of  the  town  of  St.  Lambert,  P.Q., 
it  is  stated  that  the  number  of  services  connected  to  the 
electric  lighting  system  is  585,  an  increase  of  US.  The  num- 
ber of  street  lamps  in  service  is  110. 

Nelson,  B.C. 

A  telephone  line  from  Waneta  to  Nelson  and  through 
to  Trail  has  been  completed  and  communication  established. 

Nakusp,  B.C. 

The  Brouse  Telephone  Company  are  issuing  new  stock 
with  which  to  provide  extensions  and  also  to  acquire  the 
Nakusp   town   telephone   system. 

Newmarket,  Ont. 

A  by-law  was  carried  on  February  23rd,  authorizing  the 
council  to  enter  into  a  contract  with  the  Toronto  and  York 
Radial  Railway  Company  for  the  supply  of  power  up  to  500 
h.p.,  the  contract  to  run  for  five  years,  renewable  for  five- 
year  periods  thereafter.  The  ratepayers  also  authorized 
expending  $15,000   for   necessary    extensions. 

Ottawa,  Ont. 

Notice  has  been  filed  with  the  International  Joint  Com- 
mission concerning  the  applications  of  the  St.  Croix  Water 
Power  Company  of  the  state  of  Maine  and  the  Sprague  Falls 
Manufacturing  Company,  Limited,  a  corporation  organized 
under  the  laws  of  the  Dominion  of  Canada.  These  com- 
panies are  asking  to  be  allowed  to  obstruct  and  divert  the 
waters  of  the  St.  Croix  River  at  or  near  Grand  Falls,  the  said 
St.  Croix  River  being  boundary  waters  within  the  meaning 
of  the  treaty  between  the  United  States  and  Great  Britain. 
All  persons  interested  in  the  above  applications  are  entitled 
to  be  heard  with  respect  thereto  before  the  Commission. 

Prince  Albert,  Sask. 

During  the  first  week  in  February,  a  new  automatic  tele- 
phone system  was  placed  in  operation  in  Prince  Albert.  Con- 
nection was  also  made  with  the  Colleston  Rural  Telephone 
Company,  a  farmers'  line  with  a  total  of  40  subscribers. 

Shelburne,  Ont. 

A  by-law  was  recently  passed,  authorizing  the  issue  of 
debentures  amounting  to  $15,000  for  the  purpose  of  provid- 
ing for  the  purchase  of  the  present  electric  light  plant  by 
the  corporation,  and  also  to  provide  for  the  cost  of  additions 
to   the  distribution   system. 

Toronto,  Ont. 

Pile  Interurban  Electric  Company  have  been  awarded 
their  account  in  full  by  Judge  Denton  against  Mr.  Jas. 
Lochrie,  the  owner  of  a  brickyard.  When  Mr.  Lochrie  closed 
his  brickyard  recently,  he  failed  to  give  notice  of  the  termin- 
ation of  his  contract  in  writing,  as  required  by  his  agree- 
ment with  the  company. 

A  convention  of  municipalities  from  all  over  Ontario 
interested  in  the  question  of  hydro  radials  was  held  in  Toron- 
to on  February  24th. 

The  new  Bloor  .Street  car  line,  which  has  been  construct- 
ed by  the  municipality  of  the  city  of  Toronto,  was  formally 
]ilaced   in   operation   on    Tuesday,    February    23rd.     This   liiu' 


has  been  suijplicd  with  three  new  cars  and  a  sweeper.  The 
cars  are  single  truck,  iiay-as-you-enlcr  type,  31  ft.  long,  the 
seats  being  arranged  longitudinally;  accommodation  for  32 
people.  Cars  are  equipped  with  double  end  control  and  will, 
for  a  time,  operate  on  single  track,  as  the  perniamiit  line 
lias  not  yet  been  constructed. 

Mr.  J.  Shields,  the  recently  appointed  chief  electrical  in- 
spector of  the  city  of  Toronto,  is  asking  appropriations  for 
a  complete  staff  of  12  sub-inspectors  as  well  as  the  neces- 
sary office  assistants. 

The  Toronto  Suburban  Railway  Company  are  making 
application  to  the  Legislature  of  the  Province  of  Ontario  at 
its  next  session,  for  an  Act  authorizing  the  company  to  oper- 
ate its  railway  on  Sunday. 

.At  a  convention  of  the  municipalities  of  Ontario  inter- 
ested in  the  construction  of  hydro  radials,  recently  held  in 
the  Labor  Temple,  Toronto,  some  300  delegates  attended. 
It.  was  announced  by  the  chairman  of  the  Provincial  Com- 
mission, Sir  .Adam  Beck,  that  work  would  probably  be  com- 
menced on  the  Toronto-Port  Perry  line  in  the  early  spring, 
though  much  will  depend  on  whether  the  Dominion  Govern- 
ment will  grant  the  mileage  subsidy  which  it  has  been  their 
policy  to  allow  private  organizations  in  the  past.  .\  con- 
stitution was  adopted  and  the  following  officers  elected: — 
Honorary  President,  Sir  Adam  Beck;  Hon.  Vice-presidents, 
I.  B.  Lucas,  W.  K.  McNaught;  President,  James  W.  Lyon, 
Guelph;  First  Vice-president,  Mayor  T.  L.  Church,  Toronto; 
Second  Vice-president,  e.x-Mayor  Graham,  London;  Third 
Vice-president,  A.  F.  Wilson,  Markham;  Fourth  Vice-presi- 
dent, Mayor  Buller,  Peterborough.  District  executives  were 
appointed  in  the  following  order:  Ex-Mayor  Evanson,  Pres- 
cott;  T.  F.  Matthews,  Peterborough;  J.  H.  Downey,  Whitby; 
Controller  John  O'Neill,  Toronto;  Peter  Ray,  East  Flam- 
boro;  G.  B.  Ryan,  Guelph;  W.  B.  Johnson,  St.  Thomas; 
Mayor  Clay,  Windsor;  R.  Stirrett,  Petrolea;  D.  McLaughlin, 
Stratford;  W.  C.  Bush,  St.  Catharines;  R.  Lusch,  Clarkson's. 

Clarence  Mackay,  president  of  the  Mackay  Companies, 
intimated  in  his  address  at  the  annual  meeting  of  the  share- 
holders, that  it  might  be  found  necessary  in  the  near  future 
to  increase  telegraph  tolls.  He  argued  that  the  railway  com- 
panies of  the  United  States  had  involved  themselves  in  finan- 
cial difficulties  as  a  result  of  attempting  to  operate  at  too 
low  a  rate,  and  felt  that  the  telegraph  companies  should 
profit   by   this   experience. 

St.  Etienne,  Que. 

The  VV'm.  Hamilton  Company,  Limited,  of  Peterborough, 
have  recently  shipped  a  horizontal  twin  turbine  in  steel  case 
to  Mr.  J.  G.  Dunn,  of  St.  Etienne,  P.Q.  This  turbine  will  be 
installed  on  the  Chateauguay  River  at  Powerscourt.  and  will 
furnish  power  to  Huntingdon,   P.Q. 

St.  Marys,  Ont. 

.\t  a  recent  meeting  of  council,  the  sum  of  $.s,500  was 
apportioned  to  the  electrical  department,  for  installing  a  new 
lighting  system. 

The  Water  and  Light  Commissitju  have  ilecided  against 
the  opening  of  a  hydro  store  in  St.  Marys,  and  will  leave 
the  handling  of  electrical  supplies  and  appliances  to  the  deal- 
ers and  contractors. 

Walkerton,  Ont. 

Tlie  Llectric  Liglit  &  Power  Company  ol  Walkerton. 
Out.,  have  offered  to  supply  electric  current,  free  of  cost,  to 
any  manufacturer  who  may  secure  a  contract  for  war  mater- 
ial during  the  present  war  and  carry  out  liis  contract  in  that 
town.  Walkerton  is  the  county  town  oi  liruce.  with  a  popu- 
lation of  about  3,0011.  and  with  several  gooil  luiildings  which 
we  are  advised  could  be  had  for  very  reasonable  rent  or 
purchase  and  suitable  for  manufacturing  purposes;  both 
( '.   P.   K.  and   G.    T.   K.  comieetions. 
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Pulse  of  General  Public  is  Normal 

It  is  encouraging-  to  note  the  optimistic 'strain  running 
through  practically  all  the  reports  of  our  electrical  utility 
companies  as  brought  out  in  their  annual  statements,  many 
of  which  have  been  made  public  within  the  last  few  weeks. 
It  is  probably  safe  to  say  that,  in  the  majority  of  cases,  gross 
earnings  are  in  excess  of  those  of  1913.  This  is  all  the  more 
satisfactory  as  the  earnings  of  these  companies,  the  result  of 
dealing  directly,  as  they  do,  with  the  ultimate  consumer,  are 
a  very  reliable  barometer  of  the  sentiments  of  these  con- 
sumers towards  general  expenditures.  If  the  consumer  were 
badly  pinched,  this  would  certainly  show  itself  in  such  econ- 
omies as  reduced  lighting  bills  and  smaller  transportation 
expenses.  That  such  economies  are  not  in  evidence  to  any 
appreciable  extent  constitutes,  then,  a  very  satisfactory  proof 
that  the  average  consumer,  though  he  may  be  guarded  in  his 
larger  expenditures,  has  not  been  forced,  and  in  all  human 
probability  will  not  be  now,  to  forego  the  little  semi-luxuries 
which  electricity  in  its  myriad  uses  renders  possible  at  a 
minimum  of  cost. 

But  there  is  encouragement  in  these  facts  for  more  than 
the  central  station  companies.  If  the  customers  of  these  com- 
panies continue  to  use  current  as  before,  this  means  that  the 
field  of  the  supply  man  for  lamps,  household  utilities,  etc., 
must  at  least  continue  in  the  neighborhood  of  normal  propor- 
tions. This  again  will  operate  to  the  benefit  of  the  manu- ' 
facturers.  So  that  the  whole  system  of  the  machinery  of  our 
electrical  trade — being  dependent  on  the  ultimate  consumer, 
and  tlie  ultimate  consumer  having  shown  himself  determined 


to  jog  along  in  normal  fashion — gives  every  promise  of  re- 
gaining its  equilibrium  without  further  disturbance. 

Wliere  the  electrical  trade  has  been  hit  hardest  is  un- 
doubtedly along  the  lines  of  what  we  may  call  "development" 
on  extension  work  under  present  conditions  and,  even  though 
iquipment.  Few  corporations  care  to  expend  much  money 
on  extension  work  under  present  conditions,  and  even  though 
urgent  necessity  exists,  are  making  shift  to  get  along  in  the 
meantime.  This  is  not  lost  business,  however,  but  is,  for  the 
most  part,  simply  "deferred."  The  necessity  for  extension 
equipments  is  as  urgent  as  it  was  before  the  war  began,  and 
this  condition  must,  as  time  elapses,  only  become  more  ag- 
gravated. Those  branches  of  the  electrical  industry  that  are 
hit  the  hardest  now  should,  therefore,  be  the  first  to  feel  the 
beneficial  results  of  a  return  to  normal  business  conditions. 
Further  than  this,  our  home  factories  must  profit  by  the  en- 
larged fields  of  competition  which  will  lie  open,  the  crippled 
condition  of  part  of  our  competitors,  and  a  clearer  home 
market  as  the  result  of  certain  of  the  equipment  we  now 
import  being  required  abroad. 

Of  course,  many  of  our  smaller  lines  have  suffered 
through  the  slackening  in  building  activities.  Even  here, 
however,  there  is  a  possible  compensation  in  the  prosecu- 
tion of  business  along  new  channels.  For  example,  in  the 
electrical  contracting  field  the  energy  of  the  whole  profes- 
sion seems  chiefly  to  have  been  directed  in  the  past  along 
the  line  of  ruinous  competition  for  new  building  business. 
As  a  matter  of  fact,  however,  it  is  claimed  by  many  com- 
petent authorities  that  there  is  an  equally  profitable  field, 
and  in  most  cases  much  bigger,  in  the  finished  house  busi- 
ness. In  many  ways,  too,  this  is  more,  satisfactory  than 
the  other,  in  that  there  is  less  delay,  wiring  can  be  done 
without  annoying  interruptions  and  intermissions,  equipment 
can  be  installed,  and  current  supplied  within  a  few  days,  as 
compared  with  months  in   the  average  new  building. 

The  moral  seems  to  be  that,  as  long  as  the  ultimate  con- 
sumer maintains  his  equilibrium,  the  electrical  business  of 
Canada  is  far  from  discouraging.  This  is  a  time  for  original- 
ity and  individuality,  a  lime  to  develop  new  lines,  to  per- 
fect our  organization,  to  "find  a  way  or  make  it."  Of  course, 
the  old  business  will  come  back,  but  confidence  in  this  fact 
does  not  justify  us  in  sitting  down  and  waiting.  We  should 
be  digging  up  something  new,  if  for  no  other  reason  than 
that  it  will  keep  us  occupied  and  prevent  us  from  worrying. 
When  the  war  is  over,  the  new  business  wc  have  found,  ad- 
ded to  the  old  business  that  will  come  back,  will  surely  con- 
stitute that  "era  of  unexampled  prosperity"  which  even  our 
real  estate  agents  have  hesitated  to  proclaim  during  the  last 
few   months. 


Settling  Disputes  Expeditiously 

.\  bill  of  considerable  importance  to  the  electrical  and 
allied  industries  in  Ontario  has  been  introduced  in  the  Pro- 
vincial Legislature  by  the  Minister  of  Lands,  Forests  and 
Mines.  Briefly,  the  bill  gives  the  Lt.-Governor  in  Council 
power  to  declare  by  proclamation  that  any  river,  stream  or 
creek  to  which  the  Rivers  and  Streams  Act  is  applicable 
shall  be  under  the  jurisdiction  of  the  Minister  of  Lands,  For- 
ests and  Mines,  and  that  the  Minister  shall  have  power  to 
determine,  upon  application  to  him  by  any  parties  concerned, 
all  questions  arising  in  relation  to  such  river,  as  to  the  right 
to  construct  or  use  improvements  thereon;  the  respective 
rights  of  persons  using  the  river  for  the  purpose  of  floating 
timber  thereon;  and  the  right  to  interfere  with,  alter  or  ob- 
struct in  any  manner  the  flow  of  the  water  in  such  river.  The 
decision  of  the  Minister  is  to  be  final.  The  bill  also  states 
that  no  person  shall  construct  a  dam,  weir  or  other  structure 
or  work  upon  any  river  except  with  the  permission  of  the 
Minister  of  Lands,  Forests  and  Mines,  and  under  such  condi- 
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lions  as  hv  may  imiuisu.  The  Minister  is  given  power.  i(  he 
deems  it  expedient,  to  have  an  inspection  made  of  the  river 
and  to  name  an  engineer  for  making  the  inspection.  'Hie 
Lt. -Governor  in  Council,  upon  the  recommendation  of  the 
Minister,  is  empowered  by  the  bill  to  make  such  regulations 
for  the  use  and  mana.gemcnt  of  the  work  as  he  may  deem 
proper.  The  Minister  is  given  power  to  appoint  an  inspec- 
tor to  visit  such  river,  or  otlicr  rivers  upon  which  improve- 
ments have  heretofore  been  constructed  in  regard  to  which 
it  is  deemed  expedient  in  the  public  interest  that  the  use  of 
the  water  should  be  regulated,  so  that  all  persons  entitled 
to  use  it  for  lumbering,  power  or  other  purposes  shall  be 
given  a  reasonable  and  fair  ojiportunity  to  carry  on  his  pro- 
ject. 

Where  any  conflict  or  dispute  arises  between  persons 
having  a  right  to  use  the  river  or  any  works  or  improvements 
thereon  for  lumbering,  power  or  other  purposes,  the  Minister 
may  cause  an  inspection  to  I)e  made  and  upon  receipt  of  the 
inspector's  report  may  appoint  an  officer  to  be  in  charge  of 
the  river  or  improvement  or  other  works,  who  shall  have 
power  to  regulate  the  use  of  the  river  or  any  works  or  im- 
provements thereon  in  such  manner  as  shall  seem  to  him 
best  calculated  to  afford  the  persons  having  diverse  inter- 
ests on  the  river  or  in  the  works  or  improvements  a  fair  and 
reasonable  use   of  the  waters  of  the   river. 

Where  it  appears  to  the  Minister  that  works  or  improve- 
ments on  any  river  arc  in  a  state  of  disrepair  he  may.  in 
writing,  order  the  owner  or  occupier  of  such  work  or  im- 
provements to  put  them  in  proper  condition  for  use  and  if 
the  person  named  neglects  or  refuses  to  make  the  alterations 
or  repairs  the  Minister  may  cause  them  to  be  made  at  the 
expense  of  the  person   named. 

The  main  efTect  of  this  bill  will  be  to  simplify  the  mat- 
ter of  settling  disputes  between  parties  having  diverse  in- 
terests, such  as  lumber  manufacturers  and  companies  de- 
veloping power,  who  formerly  were  obliged  to  have  recourse 
to  expensive  legal  proceedings.  If  the  bill  is  enacted  these 
parties  will  be  able  to  bring  their  disputes  before  the  Min- 
ister and  have  them  more  expeditiously  settled. 


Not  the  Sole  Beneficiary 

The  following  letter  from  the  Commissioner  of  Calgary's 
I'ublic  Cftilities.  treating  of  the  manufacturing  possibilities 
of  Canada,  reached  us  too  late  for  our  Empire  Number.  Mr. 
Graves  expresses  the  opinion  that  conditions  in  the  west  are 
adjusting  themselves,  so  that  cheap  power  and  cheaper  labor 
will  make  it  possible  to  manufacture  an  increasing  number  of 
articles  at  such  prices  as  to  be  more  surely  competitive  with 
the  articles  we  have  been  importing  in  the  past. — 
liditor   Electrical   News: 

During  the  past  three  years  the  united  efforts  of  West- 
ern Canadian  cities  have  been  directed  towards  building  fac- 
tories and  inducing  manufacturers  to  locate  in  the  many 
towns  and  cities  of  the  prairie  provinces.  I'Vom  my  observa- 
tions, many  of  these  factories  ,so  established  were  doomed 
to  failure  from  their  inception,  a  result  oftentimes  brough'. 
about  either  by  lack  of  cai)ital,  limited  market  or  want  of 
scientilic  management  and  organization. 

One  of  the  greatest  drawbacks  to  the  progress  of  tlic 
manufacturer  has  been  the  cost  of  living  and  the  high  rents 
liaid  by  workers  for  their  homes,  consequently,  high  wages 
had  to  prevail.  These  conditions  now  appear  to  be  adjusting 
themselves,  and  in  most  cities  cheap  power  is  now  available. 

Tlie  manufacturers  wishing  to  locate  in  the  west,  shouM. 
in  my  opinion,  confine  their  activities  to  utilizing  the  natural 
or  indigenous  products  of  the  country  and  on  a  sufliciently 
large  scale  to  be  able  to  reduce  overhead  costs  and  compete 
with  American  and  foreign  manufactures. 

Canada,  particularly  the  West  needs  most  of  all  the  farm- 


ing class  to  llll  up  her  vacant  lands  and  thus  create  .i  hmiii- 
market  for  the  manufacturer.  To  my  way  of  thinking,  a 
tariff  that  is  set  so  high  for  the  sole  purjiose  of  building  up 
:irtilicial  industries  is  detrimental  to  the  best  interests  of  tliu 
country. 

Let  all  of  us  encourage  the  "Made-in-Canada"  movement, 
but  let  the  manufacturer  remember  that  he  must  not  be  the 
sole  beneficiary! 

( Signed  1   .\.  G.  Graves, 

Cominissioner  I'ublic  Utilities. 
Calgary,  Alta. 


Favorable  Utility  Reports 

At  the  annual  meeting  of  the  ISell  Telephone  Company 
'of  Canada,  Limited,  held  recently  in  Montreal,  Mr.  C.  E. 
.Sise,  president  of  the  company  and  one  of  its  most  active 
officials  for  the  past  thirty-five  years,  announced  his  retire- 
ment from  the  presidency.  The  directors  will  be  pleased  to 
note,  however,  that  a  new  position  has  been  created  which 
will  enable  the  company  to  retain  the  invaluable  experience 
of  the  former  president.  This  position  is  that  of  chairman 
of  the  Board  of  Directors.  Mr.  L.  B.  McFarlane  was  elected 
president  of  the  company.  Announcement  is  also  made  of 
the  resignation  of  two  members  of  the  board,  viz.,  W.  R. 
Driver,  of  Boston,  and  H.  B.  Thayer,  New  York.  The  vacan- 
cies were  filled  by  the  election  of  Messrs.  T.  .\hearn,  Ot- 
tawa's well-known  electrical  financier,  and  Andrew  J.  Dawes, 
of  Montreal.  The  board  is  now  made  up  as  follows:  C.  F. 
Sise.  chairman;  L.  B.  McFarlane,  president  and  managing 
director;  Hon.  Robt.  Mackay,  Montreal,  vice-president;  Theo. 
N.  Vail,  New  York.  Robt.  Archer,  Montreal,  Hugh  Paton, 
Montreal,  Chas.  Cassils,  Montreal,  Z.  A.  Lash,  K.C.,  Toron- 
to, U.  N.  Bethell,  New  York.  C.  F.  Sise,  Jr.,  general  manager, 
T.  Ahearn,  Ottawa.   A.  J.   Dawes.   Montreal. 

The  annual  report  states  that  two  exchange  buildings 
luive  been  added  to  the  company's  real  estate  during  the  year 
and  a  large  extension  to  the  Adelaide  Street  building,  Toron- 
to, and  to  the  Ontario  Street  building,  Montreal.  The  com- 
pany now  owns  237,068  telephone  stations  (individual  tele- 
phones) throughout  Canada.  The  number  of  central  offices 
is  460;  number  of  employees,  7.836;  number  of  miles  of  wire, 
74S.007:  averag'e  daily  exchange  connections  during  1914,  1,- 
744,386;  average  daily  long  distance  connections  during  1914, 
17,266.  The  number  of  miles  of  underground  conduit  in 
operation  is  now  279  or  1,754  miles  of  single  duct;  782  miles 
of  underground  cable,  comprising  433,424  miles  of  wire. 

The  gross  revenue  for  1914  was  $9,599,026  on  a  capital 
liability  of  $40,8.i2.09'.l.  This  compares  with  $8,850,448  gross 
laiiiiiigs  in  1913.  Net  earnings  for  the  past  year  after  de- 
ducting operating  expenses,  maintenance,  depreciation  and 
taxes,  are  $2,212,617.  as  compared  with  $2,215,257  in  1913. 
Surplus  earnings  after  deducting  interest  and  divideml 
charges  are  $210,837  as  compared  with  $503,733  the  previous 
year.  The  surplus  has  been  increased  from  $907,828,  where  it 
stood  a  year  ago,  to  the  even  million  dollars.  The  regular 
dividend  of  8  per  cent,  has  been  paid. 

Cedars  Rapids  Mfg.  &  Power  Co. 

.\t  the  annual  meeting  of  the  shareholders  of  the  Cedars 
Rapids  Manufacturing  and  Power  Company,  held  recently  in 
Montreal,  the  following  board  of  directors  was  elected:  .1.  1". 
.\ldred,  president;  Howard  Murray,  vice-president;  Sir  Her- 
bert Holt,  J.  S.  Norris,  D.  Lome  McGibbon,  Julian  C.  Smith. 
1\.  M.  Wilson,  Morton  Otis,  .\.  \".  Davis.  Mr.  Julian  C. 
Smith  is  general  mana.ger.  Mr.  R.  M.  Wilson,  superintendent 
of  operation,  and  Mr.  J.  .S.  Norris  secretary-treasurer.  It  is 
stated  thai  approximately  70,000  h.p.  is  already  being  de- 
livered to  tlieir  two  customers,  the  .Muniinum  Company  of 
America  and  the  Montreal  Light.  Heat  &  Power  Company. 
(Reports  eontiinicd  on  pagc2:i) 
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75,000  kv.a     Steam    Plant 

The  large  steam  turbine  plant  now  being  built  by  the  Do- 
minion Power  &  Transmission  Company,  of  Hamilton,  Can 
ada,  is  situated  on  the  Lake  Ontario  water  front  at  the  ex- 
treme north-east  end  of  the  city  of  Hamilton.  The  com- 
pany's present  principal  source  of  power  is  the  hydro-electric 
generating  plant  at  Power  Glen,  near  St.  Catharines,  and 
about  :'.5  miles  distant  from  Hamilton,  where  there  is  a  head 
of  265  feet,  the  water  used  coming  from  Lake  Erie,  via  the 
Welland  Canal.  Power  is  supplied  to  subsidiary  companies 
in  Welland,  St.  Catharines,  Thorold,  Port  Colborne,  Grimsby. 
Dundas,  Brantford,  Oakville,  and  Hamilton  districts,  but  by 
far  the  largest  portion  goes  to  the  city  of  Hamilton.  Three 
separate  transmission  lines,  at  45,000  volts,  connect  the  Power 
Glen  plant  with  the  main  switching  station  at  Bartonville. 

No  high  voltage  transmission  line  is  absolutely  free  from 
troubles,  and  in  spite  of  having  three  separate  lines,  following 
diflferent  routes,  the  service  is  occasionally  interrupted.  The 
new  steam  plant  is  only  one  mile  dstant  from  the  switching 
section,  and  because  of  this  short  distance,  the  service  be- 
tween the  steam  plant  and  the  switching  station  should  be 
practically  free  from  interruption. 

The  steam  plant  will  be  free  from  the  ice  troubles  to 
which  all  hydro-electric  plants  are  more  or  less  subject  in 
cold  weather. 

The  plant  has  been  designed  for  a  capacity  of  75,000  kv.a. 
The  foundations  are  of  concrete  supported  on  piles,  walls  are 
of  skeleton  steel  frame  construction,  filled  in  with  pressed 
brick,  and  having  terra  cotta  decoration,  and  concrete  roofs 
will  be  used  thorughout.  Only  one-half  of  the  building  is  at 
present  under  construction,  the  progress  to  date  being  shown 
on  Fig.  1. 

The  plant  has  been  laid  out  so  as  to  be  operated,  under 
normal  conditions,  on  a  strictly  unit  system.  The  general 
arrangement  is  shown  by  the  cross-section  in  Fig  2.  Each 
turbine  generator  is  supplied  with  steam  from  its  own  boilers, 
with  the  piping  arranged  so  that  one  set  of  spare  boilers  is 
sufficient  for  the  whole  plant. 

The  boilers  are  Edge  Moor  type,  fitted  with  Taylor  stok- 
ers, and  have  radial  brick  chimneys  240  feet  high,  a  com- 
bination which  will  allow  of  the  boilers  being  forced,  if  neces- 
sary, to  300  per  cent,  of  normal  rating. 

Weather  conditions  during  the  winter  months  make  i'. 
necessary  to  house  in  the  coal  unloading  and  handling  equip- 
ment, and  an  entirely  separate  building  is  being  provided  for 
this  purpose,  into  which  the  cars  are  run  and  dumped,  or 
unloaded,  into  a  large  receiving  hopper.  From  this  hopper 
the  coal  is  fed  to  the  crusher,  and  then  elevated  to  storage 
bins  above  the  boilers,  from  which  it  goes  to  a  travelling 
weigh  hopper,  is  weighed  and  delivered  to  the  stokers  as  re- 
quired. 

The   turbine   a:enerator  units  are  each  of  12.500  kv.a.   ca- 


pacity, operating  6,600  volts,  o-phase,  66  2-3  cycles,  2.000  re- 
volutions per  minute,  and  are  of  the  Westinghouse  Parsons- 
Curtis  type,  equipped  with  surface  condensers  and  Le  Blanc 
air  pumps.  The  circulating  water  for  the  condensers  is 
supplied  by  pumps  placed  below  the  level  of  the  water  in  the 
intake,  which  will  always  be  self-priming  and  in  condition  to 
start  up  immediately  in  case  of  emergency. 

The  control  room  for  the  plant  is  situated  in  the  centre 
of  one  side  of  the  engine  room,  with  windows  extending  into 
the  latter,  to  enable  the  operator  to  have  a  clear  view  of  the 
whole   floor.     A   signal   system   is   being  installed   with   elec- 


Fig-  1 — Construction  to  date. 

trically  operated  Klaxons  in  both  engine  and  boiler  rooms, 
and  with  illuminated  signs  in  control  room^  engine  room  and 
boiler  room,  each  unit  having  its  own  pedestal.  The  arrange- 
ment will  permit  of  the  switchboard  operator  calling  the  at- 
tention of  the  machine  operator  and  vice  versa. 

The  current,  being  generated  at  6,600  volts,  has  to  be 
stepped  up  to  40,000  volts  for  transmission,  the  transformers 
and  switching  apparatus  being  placed  in  a  building  separatcl 
from  the  main  plant. 

It  is  to  be  noted  that  the  plant  is  designed  for  continuous 
operation  at  high  fuel  economy,  and  is  not  intended  solely  for 
use  as  an  emergency  auxiliary.  The  reasons  for  this  design 
are  of  a  purely  local  nature  and  of  no  general  interest. 


Fig.  2-General  arrangement  of  steam  turbine  plant  of  Dominion  Power  and  Transmission  Co..  Hamilton. 
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The   Water   Power  Situation  in  Canada 

Exceedingly  Advantageous  Location  of  Our  Falls— Greatest  per  capita  Development 
Except  Norway—  Greatest  Total  Available  Except  United  States 

By  J.  B.  Challies,  M.  Can.  Soc.  C.  E.,  Superintendent,  Dominion  Water  Power  Branch 


A  survey  of  tlic  water  power  situation  in  the  ilifTerent 
countries  of  tlic  world  shows  that  Canada,  tlic  .youngest  of 
them  all,  has  accomplished  more  in  actual  development  and 
in  use,  than  any  except,  perhaps,  Norway.  The  outstanding 
feature  of  the  power  situation  in  Canada  is  the  exceedingly 
fortunate  and  advantageous  location  of  our  water  powers 
from  llic  Atlantic  to  the  Pacitic.     Practically  every  large  city 
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The  Water  Power  Situation  in  Canada  aiul  Other  Countries, 


is  to-day  supplied  vvitli  all  the  hydro-electric  energy  it  can 
use  from  water  power,  the  sources  of  wliich  can  Ijc  extended 
to  meet  all  anticipated  demands.  Where  the  source  of  power 
is  not  water  power,  as  in  the  middle  western  prairies,  there 
is  an  abundance  of  either  gas  or  good  steam  coal  within  ini- 
mediate  reach.  There  is  probably  no  part  of  the  present 
settled  portions  of  the  Dominion  where  power  cannot  be 
profitably  produced  from  wholly 
Canadian  sources.  In  case  of  ne- 
cessity we  can  be,  and  in  time  we 
shall  be,  independent  of  all  out- 
side power-producing  agencies. 

All  substantial  and  reasonably 
necessary  power  reciuirements 
throughout  Canada  have  been  met 
and  provided  for,  and  much  pioneer 
work  has  been  accomplished  in 
adapting  hydro-electric  energy  to 
new  and  highly  profitable  industrial 
use.  .  In  fact  the  water  power  situa- 
tion strikingly  demonstrates  the 
faith  of  Canadians  in  our  vast  heri- 
tage. We  have  been  extending  an 
ever-widening  net-work  of  trans- 
mission lines  over  our  far-flung 
territories  so  that  to-day,  measured 
by  population,  we  have  the  highest 
ratio  of  water  horse-power  of  any 
other  nation  except  Norway.  On 
the  other  hand,  as  suggesting  the 
room  still  left  for  expansion,  we 
have  the  lowest  ratio  of  water 
horse-power  in  proportion  to  area. 
The  progress  of  power  develop- 
ment in  Canada  has  so  far  been 
based  on  sound  engineering  and 
sure  economic  principles,  and  there 
have  therefore  been  very  few  fi- 
nancial failures.  This  has  resulted 
in  the  popular  delusion  of  the  great 
potential  value  of  undeveloped 
water  powers,  and  in  some  dis- 
tricts in  the  general  public  being 
unduly  apprehensive  of  the  profits 
and  powers  of  public  utility  cor- 
porations which  control  or  develop 
existin.g  water  ])owers. 

The  great  importance  ot  our 
power  resources,  their  successful 
adaptation  for  industrial  use  ant! 
for  furnishing  so  much  of  our  mod- 
ern comfort  has  resulted  in  the 
general  public  taking  a  very  mark- 
ed interest  in  all  fiuestions  pertain- 
ing to  water  power  administration, 
investigation  and  use.  and  the  ques- 
tion of  suitable  legislation  covering 
water  power  adminislration  and  au- 
thorization has  become  one  of  th.- 
most  important  legislative  topic? 
not  only  in  Canada  luil  in  other 
countries,  notably  in  the  Cnited 
.Slates.      (  >M    the    wliolc    we   ;irc    (j.\- 
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ceedingly  fortunate  in  Canada,  especially  when  we  compare 
our  conditions  with  those  of  the  United  States.  Our  water 
power  laws  are,  in  the  main,  quite  adequate;  encouraging  to 
development  with  due  regard  to  the  public  interest,  present 
and  future.  While  in  some  parts  of  Canada  we  may  have  out- 
grown former  conditions  and  in  such  parts  governmental 
macliinery  and  laws  with  respect  to  water  powers  have  not 
advanced  as  fast  as  might  be  desired,  it  must  be  remember- 
ed that  there  is  but  a  short  distance  in  time  from  the  .")()  h.p. 
overshot  mill  wlieel  of  small  efficiency  and  crude  apparatus 
of  local  use  and  of  little  general  importance  to  the  com- 
munity at  large,  to  the  20,000  h.p.  turbine  of  over  90  per  cent, 
efficiency  and  200-mile  transmission  line  of  to-day  of  such 
widespread  importance  owing  to  the  present  universality  of 
the  electrical  industry'.  1  am  confident  that  in  a  very  short 
time  our  legislators  in  all  parts  of  the  Dominion  will  have 
realized  the  advantage  of  and  have  put  into  force  an  effi- 
cient water  power  administration  providing  reasonable  laws 
under  wliich  water  power  development  will  be  fostereil  with 
due  protection  to  the  public  interest. 

In  the  lull  which  has  temporarily  supervened  in  pnwci' 
development  in  Canada,  we  can  look  back  with  satisfaction 
upon  a  long  period  of  uninterrupted  prosperity  and  marvel- 
lous expansion.  This  lull  should  enable  the  Dominion  and 
Provincial  Government  Departments  interested  in.  water 
I)ovver  matters  to  perfect  their  arrangements  for  securing 
that  physical  and  economic  data  which  is  always  essential 
and  a  necessary  preliminary  to  the  financing  of  new  water 
power  developments. 

While  in  the  past  there  has  been  a  great  lack  of  reliable 
data  regarding  Canadian  water  powers,  there  is  now  much 
excellent  work  under  way  throughout  the  Dominion  which  if 
continued  and  extended  without  delay,  will  result  in  suffi- 
cient data  being  obtained  regarding  all  powers  within  trans- 
mission radius  of  present  or  prospective  commercial  centres 
being  available  for  consideration  when  the  present  financial 
stringency  is  relieved. 

It  has  been  said  that  that  tlie  use  of  power  in  Canada 
for  electro-chemistry,  electro-metallurgy,  and  electro-sider- 
urgy,  has  not  kept  pace  with  the  advance  made  in  these  arts 
in  other  countries,  and  on  the  other  hand  that  certain  Euro- 
pean countries  are  using  about  one-half  of  their  developed 
water  powers  for  these  latter  purposes.  It  must  be  admit- 
ted that  most  of  the  developed  power  in  Canada  is  used  for 
motive  power,  traction  and  lighting,  and  but  a  small  per- 
centage for  electro-chemistry,  electro-metallurgy,  and  elec- 
tro-siderurgy.  This  condition  of  aflfairs  is  probably  the  re- 
sult of  a  young  country  first,  meeting  its  most  urgent  per- 
manent and  "primitive"  power  requirements,  that  is,  for  light- 
ing, traction  and  motive  purposes,  and  to  temporarily  post- 
pone the  extensive  and  intensive  adaptation  of  power  for 
electro-chemical  and  electro-metallurgical  purposes;  at  any 
rate  until  adverse  economic  conditions  and  financial  hazards 
surrounding  tlie  use  of  power  for  such  purposes  have  liecn 
overcome.  One  thing  certain,  no  country  in  the  world  has 
realized  greater  benefit  from  tlie  advantages  of  hydro-elec- 
tric power  for  domestic,  municipal,  and  manufacturing  pur- 
poses, than  have  the  people  of  the  Province  of  Ontario, 
thanks  to  the  Ontario  Hydro-electric  Commission. 

In  a  general  way  any  considerable  extension  to  existing 
power  plants  and  the  development  of  additional  water  powers 
must  depend  primarily  upon  tlie  demand  for  power  from 
traction,  lighting,  and  motive  power  sources,  and  liut 
secondarily  on  the  possible  use  of  power  for  elec- 
tro-chemical, electro-metallurgical,  and  electro-siderurgical 
purposes;  of  course  the  use  of  power  for  pulp-making  alone 
excepted.  Unless  we  use  our  power  to  supply  the  ever-in- 
creasing demand  from  our  southern  neighbors  in  the  United 
States,  the  first  use  of  power  will  grow  directly  with  the  in- 
crease in  our  population,  slowly  and  steadily  at  any  rate  for 


the  next  decade.  For  any  considerable  increase  in  our  pre- 
sent power  demand,  except  power  required  for  pulp-making, 
we  must  depend  largely  on  proving  the  commercial  possibili- 
ties of  the  use  of  power  for  electro-chemical  and  electro- 
metallurgical  purposes. 


Favorable  Utility  Reports  (con.) 

The  report  of  the  Winnipe.g  Electric  Railway  Company 
for  the  year  ending  December  31st,  1914,  shows  gross  re- 
ceipts of  $4,101,302.  as  compared  with  $4,078,694  in  1913.  Net 
earnings,  however,  are  slightly  less,  being  $1,685,093,  as 
against  $1,826,087  in  1913.  This  is  partly  accounted  for  by 
a  reduction  of  about  2  per  cent,  in  the  number  of  passengers 
carried.  During  the  year  the  company  added  twenty  large 
double  truck  closed  motor  cars  manufactured  in  their  own 
shop,  in  addition  to  considerable  extensions  to  their  electric 
lighting  and  power  distribution  system.  About  7;,j  miles  of 
new  track  have  Iieen  laid. 

Canadian  General  Electric 

The  annual  statement  of  the  Canadian  General  Electric 
Company  showed  gross  profits  for  the  year  ended  Decem- 
l>er  31st,  1914,  of  .$914,527.  This  compares  with  .$2,029,898 
for  the  corresponding  period  in  1913.  Net  profits  are  $723,- 
571,  as  compared  with  $1,336,309  in  1913.  The  usual  dividends 
were  paid.  A  very  favorable  feature  of  the  report  is  the  re- 
duction in  liabilities  to  the  amount  of  over  $4,000,000.  Two 
new  directors  were  elected,  viz.,  H.  C.  Cox,  president  Canada 
Life  .\ssurance  Company,  and  Lt.-Col.  J.  S.  Hendrie,  Lieut. - 
Governor  of  Ontario. 

City  of  Port  Arthur 

The  annual  statement  of  the  electrical  department  of  the 
city  of  Port  Arthur  for  the  year  ending  December  31st,  1914, 
shows  the  following  encouraging  figures, — revenue,  $179,- 
294.93;  operating  expenses,  $82,264.32;  gross  profit  from  oper- 
ating, $97,030.61;  interest  and  sinking  fund  charges,  $40,- 
489.07;  reserve  for  bad  debts,  $1,302.02;  net  profit,  $55,238.92. 
Mr.  ].  J.  Hackney  is  Commissioner  of  Utilities. 

Calgary  Power  Company 

The  annual  report  of  the  Calgary  Power  Company  for 
the  year  ending  December  31st,  1914,  showed  gross  earnings 
of  .$231,185,  as  against  $240,116  in  1913.  Net  earnings  for 
the  past  year  were  $180,206,  as  against  $188,060  the  previous 
year.  The  total  assets  of  the  company  are  placed  at  $5,220,- 
515.     Mr.  R.  B.  Bennett  is  president  of  the  company. 

St.  John  Railway  Company 

The  annual  statement  of  the  St.  John  Railway  Company 
shows  profits  for  the  year  1914,  after  providing  for  interest 
on  bonds  and  all  other  charges,  amounting  to  $73,908,  as 
against  $66,328  a  year  ago.  This  amounted  to  7.5  per  cent, 
on  common  stock,  as  against  7.8  in  1913.  This  company  has 
paid  a  6  per  cent,  dividend  since  1906. 


Hydro  System  for  Roberval,  P.  Q. 

The  city  of  Roberval,  Que.,  is  planning  to  install  a  hydro 
system  for  lighting  purposes.  The  equipment  has  not  yet 
been  purchased.  The  turbine  will  operate  under  a  head  of 
60  ft.,  and  the  capacity  of  the  river  is  about  5,300  cu.  ft.  per 
minute.  It  is  planned  to  carry  the  water  in  a  wooden  con- 
duit 7  ft.  in  diameter  and  11,000  ft.  in  length,  though  a  steel 
conduit  slightly  smaller  may  be  used  if  the  added  expense 
is  not  great.  The  plans  at  present  being  considered  call 
for  a  twin,  centre  discharge  turbine,  direct  connected  to  the 
dynamo.  The  transmission  line  will  be  three-phase,  about 
2K'  miles  long.  A  complete  distribution  system  will  also 
he  required  for  the  city  of  Roberval. 
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Electric  Pumps  for  Sewage  Disposal 

The  City  of  Chilliwack,  B.  C,  another  city  to  prove  the  worth  of  the  Electric 
Motor  Pump— A  short  description  of  the  system 


By  D.  P.   Dunn,  A.l.E.E. 


CHILLIWACK,  the  capital  city  of  the  Municipality 
of  Chilliwack,  is  situated  in  the  Frascr  Valley,  on 
the  transcontinental  lines  of  the  Canadian  Northern 
Railway  and  the  Great  Northern  Railway.  It  is 
seventy  miles  from  \ancouver,  B.C.,  and  fifty-eight  miles 
from  New  Westminster.  The  city  is  the  eastern  terminus 
of  the  British  Columbia  Electric  Railway  inter-urban  line, 
on  which  several  electric  trains  run  daily  to  and  from  \'an- 
couver.  New  Westminster  and  the  intermediate  points.  The 
population  of  the  city,  which  is  increasing,  is  2,500  and  of  the 
municipality   6,000. 

The  water  is  brought  down  from  a  mountain  stream  some 
eight  miles  away  from  the  city.  This  water  is  laid  on  prac- 
tically all  the  roads  throughout  the  Valley.  Electric  light 
and  power  are  furnished  by  the  B.  C.  E.  Ry.  Company,  Lim- 
ited. A  local  company  supplies  telephone  communication 
throughout  the  city  and  surrounding  district  and  gives  long 
distance    connection   with    coast    points. 

The  Chilliwack  Valley  stretches  from  Sunias  Lake  on 
the  west  to  the  foothills  on  the  extreme  east,  a  distance  of 
twenty  miles.  The  Valley  is  about  six  miles  wide  at  its 
broadest  point.  It  is  drained  by  the  Eraser  River,  which 
flows  along  the  North-West  side.  The  soil  for  the  most 
part  consists  of  loam,  it  being  a  mixture  of  river  sediment 
with  volcanic  washings  from  the  Coast  Range  of  mountains. 
The  soil  has  a  depth  of  from  three  to  ten  feet,  and  is  rich 
in  phosphates.  The  sub-soil  is  silt.  Sand  and  gravel  form 
the  medium  of  natural  sub-irrigation.  The  climate  is  tem- 
perate and  extremes  are  not  general.  The  rainfall  is  fairly 
heavy  during  winter,  the  average  annual  rainfall  for  a  period 
of  ten  years  being  63  in.  Electric  storms  seldom  occur,  and 
irrigation  is  not  required.  The  chief  industry  of  the  Valley 
is  dairying.  Fruit  growing  and  poultry  farming  are  also 
followed  with  success. 

For  some  years  the  city  has  desired  to  have  a  proper 
sewer  system,  the  old  system  of  installing  septic  tanks 
throughout  the  district  having  become  a  nuisance  in  times 
of  heavy  rains  during  the  winter  months,  and  a  menace  to  the 
public  health — owing  to  the  overflowing  of  these  tanks.  Fur- 
ther, no  provision  could  be  made  for  installing  storm  drains 
to  take  off  the  surplus  water  during  such  times.  In  the  be- 
ginning of  1914  the  city  decided  to  install  a  sewer  system 
and  called  for  tenders  and  plans.  The  work  was  intrusted 
to  Messrs.  Cleveland  &  Cameron,  civil  engineers,  of  Van- 
couver, who  let  the  contract  to  Messrs.  Robt.  McLean  & 
Company,   general   contractors,   \ancouver,    B.C. 

The  original  scheme  provided  for  the  use  of  pneumatic 
ejectors  at  two  or  more  points  within  the  district,  this  be- 
ing afterwards  discarded  owing  to  the  prohibitive  cost. 

In  the  summer,  during  high  water  from  the  Eraser 
River,  when  the  rise  is  extreme,  the  level  of  the  city  is  be- 
low the  level  of  high  water.  However,  a  most  efficient  sys- 
tem of  dyking  was  constructed  some  years  ago,  the  defence 
work  surrounding  the  greater  part  of  the  city.  The  average 
formation  in  the  city  consists  of  depths  of  from  seven  to  nine 
feet  of  alluvial  deposit  overlying  quicksand  and  gravel.  Where 
the  alluvium  is  of  siiflicient  depth  the  work  of  sewering  is 
about  as  easy  as  it  is  in  any  formation,  but  where  the  depths 
of  the  sewer  penetrate  the  sand  and  the  gravel  the  work 
becomes  one  of  extreme  difficulty.  The  necessity  of  pro- 
viding  for   the   draining  of  basements   in    the   business   part 


of  the  city  causes  the  sewers  to  have  to  be  laid  to  a  depth 
of  over  ten  feet,  which,  for  a  considerable  length,  is  below 
the  quicksand. 

The  project  that  is  being  carried  out  consists  of  outfall 
works,  placed  at  sufficient  height,  a  pumping  chamber  at  the 
lowest  point  in  the  district,  and  a  series  of  sewers  ranging 
from  12  in.  to  6  in.  in  diameter  with  a  rising  main  from  the 
pump  well  to  the  outfall  works.  The  scheme  is  on  the  sep- 
arator system  of  sewerage  and  the  cost  of  the  works  is 
about  $35,000.  The  work  was  started  about  the  commence- 
ment of  May,  1914,  and  finished  toward  the  end  of  Decem- 
I)er  of  the  same  year.  The  sewers  are  constructed  with  vitri- 
fied pipes,  jointed  with  cement,  with  the  usual  manholes  built 
in  concrete  at  intersections  and  changes  of  gradient.  The 
pumping  chamber  is  constructed  of  concrete  and  the  upper 
portion  contains  the  pumping  machinery.  This  consists  of 
centrifugal  pumps,  in  triplicate,  supplied  by  the  Canadian 
Fairbanks-Morse  Company,'  Limited,  of  Vancouver,  B.C. 
The  pumps  are  driven  by  induction  motors  of  the  squirrel- 
cage  type.  The  sewage  from  that  point  is  delivered  by  the 
rising  main  to  the  outfall  works  on  land  onto  the  bank  of  the 
Lily  Slough. 

Each  pump  has  a  capacity  of  200  gals,  per  minute  against 
a  total  head  of  thirty-three  feet.  The  outfall  works  consist 
of  detrital  chamber  and  separator  in  duplicate,  each  being 
provided    with    controlling   valves    for    alternating    the    flow 


Two  of  the  motors  at  the  Chilliwack  plant.    Switchboard  and  auto- 
matic oiling  system  in  rear. 

and  removing  the  solids.  The  detrital  tanks  are  of  the 
usual  hopper  bottom  shape  with  surface  scum  boards.  The 
separator  consists  of  the  same  hopper  shape  pattern,  the 
outlet  from  them  being  by  a  series  of  weirs  and  channels 
drawing  the  liquid  from  the  top  by  a  series  of  thin 
films.  With  this  com1)ination  over  90  per  cent,  of  the  solids 
in  suspension  arc  removed.  The  effluent  is  sufficiently  clari- 
fied to  be  discharged  into  a  stream  or  used  for  further  puri- 
fication on  filters.  The  detrital  tanks  and  separator  are  built 
entirely  of  concrete.  The  scheme  provides  for  the  sewage 
from  a  population  of  five  thousand  at  the  rate  of  100  gals, 
per  head  per  day.  This  system  is  the  only  one  of  its  kind 
operating  in  British  Columbia  and  it  is  quite  a  success. 

The  grading  of  the   main   sewer  piping   throughout   the 
city  varies  from  .23  to  .45  per  cent.     The  distance   from  the 
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centre  of  the  city  to  the  pumping  chamber  is,  roughly,  0,000 
ft.,  and  from  the  chamber  to  the  separator  tank  4,000  ft., 
the  average  grade  of  the  rising  main  being  .034  per  cent.  The 
total  loss  in  friction  in  the  pipes,  pumping  equipment,  etc., 
amounts  to  5  per  cent.  The  amount  of  head  that  the  pumps 
have  to  contend  with  at  the  pumping  chamber  is  15.8  ft. 
This  includes  losses,  while  at  the  separating  tank  an  addi- 
tional head  of  11.32  ft.  is  encountered.  In  the  rising  main 
about  1.36  ft.  is  lost  owing  to  friction.  Thus  the  total  head 
for  the  pumps  to  operate  against  is  28.48  ft.,  say  28.5  ft. 

Considerable  difficulty  was  encountered  in  laying  the 
pipes  in  certain  portion  of  the  city,  owing  to  the  quicksand 
in  the  lower  strata.  On  several  occasions  after  the  pipes 
had  been  laid  and  filled  in,  a  cave-in  occurred  in  the  roadway 
which  necessitated  its  being  torn  up  and  renewed.  To  ofifset 
this  difliculty,  sheet  and  stool  piling  had  to  be  resorted  to.  In 
some  cases  this  was  driven  down  to  a  depth  of  from  l.'i  ft. 
to  20   ft. 

During  the  construction  of  the  pump  chamlicr,  which 
is  of  solid  reinforced  concrete,  with  walls  one  foot  thick  and 
a  total  depth  of  21  ft.,  resting  on  a  natural  gravel  forma- 
tion, an  excavation  had  to  be  made  20  ft.  x  25  ft.  and  21  ft. 
deep.  This  took  several  weeks  to  complete  owing  to  the 
difficulty  of  getting  rid  of  the  water,  which  appeared  at 
only  three  feet  below  the  ground  surface.  A  centrifugal 
pump  operated  by  an  eleven  horse-power  induction  motor, 
with  a  speed  of  1,130  r.p.m.  and  a  pump  capacity  of  300  gals. 
per  min.,  was  in  continuous  operation.  .-Xt  certain  periods 
two  gasoline-engine-driven  plunder  type  pumps  of  5  h.p.  each 
were   used  as  auxiliaries. 

During  the  laying  of  the  concrete  foundation,  the  blow- 
holes kept  appearing.  This  difficulty  was  overcome  l)y  plug- 
ging with  a  half-inch  iron  pipe  and  then  filling  with  cement. 
Two  manholes  extending  two  feet  above  the  road  surface  are 
provided — one  for  lowering  machinery  into  the  chamber,  and 
the  other  for  the  inspection  of  apparatus.  On  completion, 
the  chamber  was  subjected  to  a  48-hour  test  for  leakage  and 
completely  submerged.  This  was  done  to  satisfy  the  city 
officials,  who  declared  it  to  be  quite  watertight. 

The  pumping  equipment  includes  three  3-in.  Byron  Jack- 
son vertical  centrifugal  pumps,  bottom  suction,  equipped 
with  brass  open  runners  and  brass  shafting.  The  pumps  are 
so  designed  that  none  of  the  bearings  can  come  into  contact 
with  the  sewage,  and  the  self-oiling  thrust  bearings  are  placed 
inside  the  motor  bases,  where  they  are  easily  accessible.  The 
suction  pipes  are  5-in.  cast  iron,  while  the  outlets  are  3-in. 
cast  iron.  These  three  pipes  join  a  common  main  of  6-in. 
cast  iron  and  are  led  through  a  diminishing  pipe  (12-in.  to 
6-in.l  to  the  rising  main.  With  this  arrangement  of  bearings 
in  motor  bases  it  is  not  necessary  to  withdraw  the  entire  unit 
to  raise  the  sump  cover  when  it  is  desired  to  examine  the 
bearings.  On  each  pump  is  mounted  a  5  h.p.,  type  UH,  Fair- 
banks-Morse vertical  induction  motor  220  volts,  60  cycles,  3- 
phase,  1200  r.p.m.  direct  connected  through  a  flexible  coup- 
lin.g. 

The  motors  are  in  the  top  chamber  while  the  pumps  are 
situated  in  the  lower  chamber,  the  sliaft  which  connects  the 
two  being  about  C  ft.  in  length.  The  bottom  part  of  the 
sewage  chamber  is  divided  into  two  sections;  in  one  section 
the  sewage  collects  and  is  led  to  the  pumps  througli  the 
dividing  wall.  The  pumps  themselves  are  dry  and  accessible 
at  all  times,  but  being  set  below  the  level  of  tlie  sewage 
they  are  practically  submerged  so  far  as  priming  is  con- 
cerned. They  are  controlled  by  a  5-in.  gate-valve  on  the  suc- 
tion side  and  a  3-in.  gate-valve  nn  the  outlet.  A  3-in.  check- 
valve  is  placed  on  the  outlet  side,  which  serves  to  stop  back 
flow  to  an  idle  pump. 

A  special  feature     of  tliis  direct  connected  pump  is  non- 
overloading.      The    constant    horse-power    characteristic    in 
sures  long  life  to  the  motors  and  avoids  disputes  with  power 


companies  who   prefer  this  type  because  it   enables   them   to 
figure  on  a  constant  load  factor. 

Motors 

Tlie  motors  are  of  the  same  electrical  design  and  con- 
struction as  the  horizontal  machines,  the  difference  being  in 
the  frame,  shaft,  and  bearings.  The  problem  of  efficient  lu- 
brication of  the  vertical  shaft,  and  the  support  of  the  rotor, 
are  both  successfully  solved  by  the  use  of  ball-bearings 
throughout.  The  thrust  being  mounted  in  the  upper  bearing- 
bracket  is  easy  of  access;  it  rests  on  a  self-aligning  seat  and 
takes  all  the  weight  of  the  rotor.  Two  sets  of  radial  bear- 
ings are  used  whose  outer  races  are  free  to  adjust  them- 
selves to  the  easiest  running  position;  each   bearing  is  inde- 


The  bottom  chamber  where  pumps  are  located. 

pendently  lubricated  by  an  improved  automatic  oiling  system 
whereby  the  flow  of  oil  may  be  seen  at  all  times.  The  ro- 
tors are  of  the  indestructible  type  with  cast-on  end  rings. 
These  motors  when  operating  under  full  load  at  norma!  volt- 
age and  frequency  have  a  temperature  rise  of  not  over  40  deg. 
C.  They  carry  25  per  cent,  overload  for  two  hours  imme- 
diately succeeding  a  full  load  run,  with  a  rise  of  tempera- 
ture not  exceeding  55  deg.  C.  above  the  surrounding  air. 
They  will  also  carry  50  per  cent,  overload  without  varying 
(based  on  a  room  temperature  of  25  deg.  C.)  or  corrected  for 
different  values  in  accordance  with  the  rules  of  the  A.I.E.E. 
At  normal  frequency  the  motors  will  operate  at  full  load  on 
any  voltage  within  10  per  cent,  of  normal,  and  at  normal 
voltage  the  same  departure  from  frequency  may  be  made. 

Control 

An  automatic  float-switch  is  provided  to  each  motor,  and 
a  control  panel  installed  by  means  of  which  any  motor  may 
l)e  connected  to  any  one  of  the  three  controls,  or  discon- 
nected from  the  system;  a  maximum  of  flexibility  is  thus 
possible.  The  service  is  a  three-wire,  lead-covered  cable  run 
from  the  power  company's  transformers,  carried  under- 
ground in  conduit  to  the  inotors. 

The  main  fuses  are  rated  at  00  amp.  250  volts,  together 
with  a  three-pole  line  switch  on  the  same  rating.  There  are 
three  branch  circuits,  one  to  each  motor,  fused  at  30  amps, 
each.  These  are  all  laid  in  open  conduit.  The  service  leads 
are  of  No.  4  copper,  stranded,  the  cable  being  tested  for  2,000 
volts.  This  is  laid  at  a  depth  of  3.5  ft.  and  brought  from  the 
company's  transformers  through  a  pot-head  located  on  a 
pole,  where  it  enters  the  ground  and  runs  for  a  distance  of 
50  ft.  to  the  pump  chamber.  The  transformers  consist  of 
three  5  kw.  units  (pole  type)  connected  in  delta  on  the  prim- 
ary and  secondary  sides,  the  voltage  being  2300/1150 — 220/110 
volts.  These  are  tapped  off  at  2,300  volts,  3-phase  feeder  of 
No.  8  weather-proof  copper  and  are  situated  about  a  mile 
from  the  B.  C.  E.  Railway  Company's  sub-station. 

Such  a  service  constitutes  a  very  desirable  load  from 
the  power  company's  point  of  view  on  account  of  its  reg- 
ularity. 
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Street  Railway  Track  Construction 

By  H.  j.  Tippetf 
Introduction 

The  subject  of  street  railway  track  construction  covers 
a  very  extensive  field,  and  when  one  considers  that  there 
are  somewhere  in  the  neighborhood  of  forty-five  thousand 
miles  of  street  railway  on  this  continent,  and  that  some  of 
it  is  costing  in  the  neighborhood  of  $50,000  per  mile  of  single 
track,  it  will  be  agreed  that  the  original  construction  and 
its  subsequent  maintenance  is  one  full  of  engineering  in- 
terests. 

The  subject  could  be  split  up  into  a  great  many  parts, 
on  account  of  the  materials  used  and  the  methods  of  carry- 
ing out  the  work,  and  each  item  could  probably  be  made  a 
subject  of  a  paper  in  itself,  but  with  the  limited  time  at  our 
disposal  it  is  merely  possible  to  run  over  the  subject  in 
briefest  outline. 

So  much  of  interest  in  this  subject  is  bound  up  in  and  is 
virtually  a  part  of  the  early  histories  of  railways  that  it  was 
felt  the  article  would  not  be  complete  without  a  brief  refer- 
ence to  the  origin  of  ways  and  the  development  of  materials 
which  are  common  in   railway  engineering  of  to-day. 

Historical 

The  railway  track  more  than  any  other  part  of  railway 
equipment  had  a  crude  beginning,  and  has  reached  its  pre- 
sent condition  of  excellency  by  a  continuous  series  of  im- 
provements. 

In  the  year  1630  a  Mr.  Beaumont,  of  Newcastle-on-Tyne, 
took  the  lead  in  a  movement  to  facilitate  the  conveyance  of 
coal  from  the  mines  to  points  of  shipment  by  means  of 
wooden-ways  consisting  of  cross  sleepers  or  ties  placed 
a  ft.  apart,  on  which  were  nailed  wooden  planks  or  rails 
6  ft.  long  and  4  in.  wide.  Like  many  other  pioneers,  he 
lost  his  entire  fortune  in  this  and  other  schemes  for  mine 
development,  and  died  in  poverty.  His  idea,  however,  lived 
on  and  was  improved  about  1640  by  covering  the  tops  of 
the  wooden  rails  with  cast-iron  plates  to  prevent  the  at- 
trition caused  by  the  wheels.  The  next  improvement  saw 
these  plates  made  with  an  upright  side  or  flange  to  keep 
the  wagons  on  the  track.  This  operation  was  called  plat- 
ing the  wooden  rails,  from  which  the  appellation  '"Plate- 
layer" comes,  which  to  this  day  is  the  name  given  to  the 
trackmen  in  Great  Britain.  These  plates  came  to  be  called 
"Snake  Rails,"  on  account  of  their  liability  to  become  loose 
and  suddenly  dart  upwards,  sometimes  passing  throu.gh  the 
floor  of  the  wagon  and  injuring  passengers,  and  the  wagons 
were  often  derailed  in  this  way.  It  became  a  common  prac- 
tice for  a  heavy  sledge  hammer  to  be  carried  on  the  wagons 
and  if  any  plates  became  loose  the  wagon  would  be  stopped 
and  the  plate  fastened  down  before  proceeding. 

With  the  developmcnl  of  the  iron  industry  the  transfei 
from  plated  wooden  rails  to  cast-iron  rails  was  a  natural 
one.  Cast-iron  flanged  rails  .'!  ft.  long  and  1  in  wide  were 
first  used  at  Whitehaven  in  17.18.     These  were  made  in  what 
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was  called  ihe  "Ki^h  Belly  Pattern,"  that  is,  with  the  flange 
of  wider  cross  section  at  the  centre  of  the  rail  llian  at  tlie 
end  of  the  rail. 

In  ITSil  William  Jessoj)  brought  about  an  inipurlant  ail- 
vance  by  introducing  at  Loughborough,  Leicestershire,  edge 
rails,  so  called  liecause  the  wheels  ran  along  the  top  edge 
and  were  not  guided  by  a  flange  on  tlic  rail  l)ut  by  a  flange 
on  the  wheel.  These  rails  were  also  cast  in  :i  ft.  lengths 
and  lyi  in.  wide  on  tup;  they  were  also  of  the  lisli  belly 
pattern,  but  had  projections  from  the  base  at  each  end 
through  which  they  were  fastened  to  the  ties.  It  was  soon 
found,  however,  that  these  projections  broke  off  and  then 
there  was  no  way  of  holding  the  rail.  This  brought  about 
the  next  great  improvement,  namely,  that  of  casting  a  rail 
holder  as  a  separate  chair  or  pedestal,  and  this  type,  though 
slightly  improved,  is,  as  we  know,  the  type  in  general  use 
throughout   Great   Britain   to-day. 

James  Outram  was  also  responsible  for  the  laying  of 
railways  for  Derbyshire  Collieries.  These  were  laid  about 
1795  and  were  in  use  as  recently  as  1911,  they  were  known 
as  "Outram  Ways,"  and  later  as  "Tramways."  Whether  the 
word  "Tram"  was  a  contraction  of  Outram  or  came  from 
the  old  Swedish  word  tram,  which  means  beam  of  wood, 
is  in  doubt,  but  the.  name  "Tramways"  still  holds  good 
throughout  Europe. 

Jessop,  too,  was  responsible  for  the  standard  4  ft.  85^  in. 
gauge,  which  is  universal  to-day.  It  is  easily  seen  how  this 
came  about.  All  his  rails  were  1J4  in.  wide  on  the  head  and 
he  made  the  distance  between  the  rails  on  all  the  tracks 
which  he  laid  an  overall  dimension  of  5  ft. — that  is,  between 
outside  edges  of  his  rails;  this  gave  a  dimension  of  4  ft.  Syi 
in.  between  what  we  term  to-day  gauge  edges  of  the  rails. 

Some  thirty-six  years  later,  when  consulted  about  the 
width  of  gauge  for  his  new  Stockton-Darlington  railway, 
George  Stevenson  said,  with  broadmindedness  and  foresight, 
"make  it  the  same  as  Jessop's — our  tracks  may  be  a  long 
way  apart  at  present,  but  depend  upon  it,  it  will  not  be 
long  before  they  are  connected  up." 

It  was  not  until  1795  that  the  first  wooden  railway  was 
l)uilt  on  this  continent;  this  was  on  Beacon  Hill,  Boston,  and 
even  thirty  years  later  we  find  the  Quincy  Railway,  in  Massa- 
chusetts. 4  miles  long,  built  of  wooden  rails  6  in.  wide  and 
13  in.  high,  with  the  old  iron  plates  or  snake  rails  on  top 
and   resting  on   stone   sleepers  8   ft.  apart. 

In  1835  .America  was  awakening  to  greater  interest  in 
this  method  of  transportation,  and  sent  William  Strickland 
from  Pennsylvania  tu  Lngland  to  collect  detailed  informa- 
tion on  transportation  in  general  and  railways  in  particular. 
In  18:!0  the  ]iresent-day  T  rail  originated — Robert  L. 
Stevens,  of  Hoboken,  when  on  his  way  to  England  to  buy 
rails  for  a  proposed  road,  <levotecl  considerable  time  whittling 
out  cross  sections  of  what  he  thought  would  be  a  good  kind 
of  rail.  The  best  llieii  known  in  Europe  was  the  T  rail 
without  any  base,  rc(|uiring  a  chair  on  every  tic.  Stevens 
spent  considerable  time  in  England  before  he  could  get  a 
manufacturer  to  even  consider  making  his  rail  with  the  flat 
base.      He   held   on,   however,   and    succeeded    in    getting   the 
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first  H  rails,  as  they  were  then  called,  made  by  promising 
to  accept  the  responsibility  for  damage  to  the  mill  and  pos- 
sible loss  of  life  that  might  result  from  so  hazardous  an 
undertaking!  These  rails  were,  however,  eventually  rolled 
and  of  wrought  iron  16  ft.  long,  height  syi  in.,  width  of 
head  2'/i  in.,  width  of  base  3%  in.,  with  a  weight  of  about 
39H  lbs.  per  yard.  Stevens  never  patented  his  rail  and  lived 
to  regret  his  omission  to  do  so.  In  Europe  it  was  developed 
by  C.  B.  \'ignole,  and  to-day  is  more  commonly  known  as  the 
"Vignole"   rail  on   that  continent. 

It  was  not  until  1855  that  iron  rails  were  first  manufac- 
tured in  America.  In  1863  Bessemer  steel  was  invented. 
Thus  we  find  the  original  ideas  of  Beaumont,  Jessop,  Steven- 
son and  Stevens  to  be  \he  basis  of  railway  track  construc- 
tion to-day. 

Method  of  Traction 

(The  method  of  traction  to-day  through  city  streets  may 
be  of  several  kinds — cars  may  be  hauled  by  horses  or  cable, 
operated  on  the  electric  conduit  storage  battery  systems  or 
overhead  trolley  system,  the  third  rail  and  catenary  systems 
are  confined  chiefly  to  interurban  railways,  which  are  out- 
side our  subject  to-night.) 

In  England  the  construction  of  tramways  proceeded 
more  rapidly  after  the  passing  of  the  Tramway  Act  in  1870. 

It  has  been  proved  conclusively  that  the  overhead  trolley 
system  for  handling  city  traffic  has  been  the  most  economical 
to  adopt  from  an  operating  standpoint,  and  the  other  sys- 
tems are  more  usually  adopted  to  take  care  of  some  local 
features  for  which  they  are  better  suited.  Richmond,  \'ir- 
ginia,  had  the  first  electric  motor  street  railway.  This  com- 
menced operating  in  1888. 

The  following  figures  give  some  idea  of  how  the  dif- 
ferent systems  compare  numerically  mi  the  North  .\meri- 
can  continent: — 

Overhead  trolley  systems 1100 

Storage  liattery  systems   (mostly  small  companies)    ..  50 

CJable  systems a 

Electric  conduit  systems 2 

Horse  traction  systems 1 

Trackless  trolley  systems 1 

Modern  Track  Construction 

The  types  of  paved  track  construction  for  use  on  over- 
head trolley  systems  may  be  divided  into  three  general 
groups. 

Type  1. — That  in  which  no  ties  are  used;  the  rails  are 
temporarily  surfaced  to  grade  on  stone  blocks  and  held  to 
gauge  by  steel  tie  rods  and  are  then  concreted  in  solidly. 
the  concrete  coming  over  the  rail  flange.  This  type  is  com- 
mon in  Great  Britain. 

Type  2. — That  in  which  the  rails  are  surfaced  to  grade 
by  as  few  ties  as  possible,  ties  being  spaced  about  8  ft. 
centre  to  centre.  The  rails  also  held  to  gauge  by  steel  tie 
rods  and  then  concreted  in.  This  type  has  seen  limited  use 
on  this  continent.  In  these  types  the  concrete  is  usually 
deeper  under  the  rail  than  between  the  rails,  thus  forming 
a  longitudinal  stringer  or  concrete  beam. 

Type  3. — That  in  which  the  rails  are  surfaced  to  grade 
on  as  many  ties  as  can  be  conveniently  placed  under  them 
without  interfering  with  the  operation  of  surfacing.  These 
ties  are  usually  spaced  18  in.  or  2  ft.  centre  to  centre.  In 
this  type  the  concrete  is  usually  of  the  same  thickness  under 
as  between  the  rails.  This  is  also  the  most  common  type 
in  use  on  this  continent,  though  its  details  are  again  split 
up  into  different  classes  to  adapt  it  to  local  conditions.  It 
closely  follows  regular  steam  road  practice,  and  the  fact 
that  it  is  very  adaptable  to  both  good  and  bad  subgrades 
alike  has  brought  it  into  general  favor. 

Let  us  consider  foundations  for  a  minute.  In  comparing 
types  2  and  3,  type  3  makes  use  of  the  maximum  bearing  area 


attainable  on  the  subgrade.  Type  2,  however,  by  the  use 
of  a  longitudinal  concrete  stringer  under  the  rail  reduces 
this  area  to  only  a  little  over  one-third  that  of  type  3,  be- 
cause it  has  many  less  ties  and  the  greater  thickness  of  con- 
crete under  the  rail  makes  a  line  of  structural  weakness  be- 
tween such  longitudinal  concrete  stringers  and  the  shallower 
concrete  between  the  stringers.  In  many  cities  also  the  vari- 
able nature  of  the  subgrades  generally  met  with  in  laying 
track  on  city  streets  has  proved  the  necessity  of  the  greatest 
possible   bearing  area. 

It  will  be  noticed  that  Philadelphia,  Fig.  1,  ties  the  two 
concrete  beams  together  with  reinforcement,  nor  are  the 
l)eams  as  heavy  as  is  the  case  in  Vancouver.  In  the  Cleve- 
land type,  again,  the  stringers  or  beams  are  not  of  so  great 
a  depth.  In  each  of  these  cross-sections  it  will  be  noticed 
that  the  subgrades  require  considerable  care  in  preparation, 
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VAN'COUVER    (Prior   to   1911) — Concrete,  1:2^:5;   ties,  t)  in.   x  8  in.   x 

7  it.,  8  ft.  c.  to  c. ;  spikes,  R.  R.  9/16  in.  x  S'A   in. ;  rails,  7-in.  70-Ib. 

Tee;  joints,   reinforced;  bonds,  two  3  ft.  plugs;   tie  rods   ^:i-in.   round. 
nilLnELrHIA— Concrete,  1:3:6;  ties,  none.  C.  I.  cliairs  used  4  ft.  c.  to 

c. :    spikes,    .V^-in.    bolt    with    clip:    rails,    9-in.    91-lb.    groove;    joints, 

Nichols  composite ;   bonds,  none ;   tie  rods,   none. 
CLEV'ELAND — Concrete,  1:6;   ties,  Carnegie  steel  4J4   in.  x  6  in.  x  G  ft. 

6  in.  4  ft.  c.  to  c. ;  spikes,  bolt  and  clip ;  rails,  7-in.  951b.  Tee ;  joints, 

Clark  rivet  and  welded ;  bonds,  none ;  tie  rods,  3^  in.  x  2  in.  5  ft.  c.  to 

c. 

and  much  of  the  ground  between  stringers  is  liable  to  be 
broken  up  and  remade  and  therefore  not  so  homogeneous 
and  satisfactory  as  undisturbed  ground.  In  placing  'the 
concrete,  too,  the  dirt  from  the  sides  of  the  trenches  is 
liable  to  be  mixed  with  it.  On  account  of  settlement  of  made 
ground  and  the  difficulty  in  holding  the  rails,  owing  to  there 
l)eing  so  few  ties,  this  type  has  not  been  very  successful  here. 
Referring  to  other  details  of  Fig.  1,  I  would  just  mention 
that  the  left-half  is  a  cross-section  of  the  construction  at  a  tie 
or  chair,  and  the  right-half  a  cross-section  through  the  rail 
joint,  to  show  the  different  types  of  joints  used.  In  this  old 
Vancouver  type  the  ties  were  only  7  ft.  long;  we  have  in- 
creased  these  to  8  ft.   long  in   the   new  type,   which  will  be 
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noted  later.  No  tie  plates  were  used  under  the  rail,  and  the 
joints  were  of  what  was  called  the  "reinforced"  type;  that  is, 
a  piece  of  rail  4  ft.  long  of  the  same  section  was  inverted  and 
riveted  onto  the  base  of  the  two  abutting  rails.  This  had 
the  advantage  also  of  acting  as  an  anclior.  The  rail  7  in. 
deep,  weighed  70  lb.  per  yard,  wliich  while  admissible  on 
light  traffic  lines  is  not  suitaldc  for  the  down-town  traffic  of 
to-day. 

The  effect  of  lateral  pressure  e.xcrtcd  l)y  wood  block 
pavement  on  a  too  li.ght  rail  is  often  considerable,  the  rail 
being  insufficiently   stifif  and   insufficiently   fastened   to   resist 

MINNEAPOI_IS    


ST.    PAU  L- 


Ml  LWAUKE.E. 


wmmmmmmm 


yit>iiiiiiuiiin.<}inniinmr. 


sand  or  line  rock  and  the  remaining  concrete  put  in  after 
the  track  proper  is  completed.  Other  types  than  these  are 
considered  in  the  light  of  exceptions  to  the  general  rule. 

The  type  using  the  crushed  rock  or  gravel  foundation 
is  quite  popular  in  a  nunil)er  of  important  cities.  It  has, 
nevertheless,  been  abandoned  in  others,  owing  to  the  poor 
bearing  qualities  of  the  soil,  good  bearing  qualities  being 
essential  to  the  use  of  this  type.  Those  using  it  did  so  usu- 
ally because — First;  they  avoided  the  ten  days  which  must 
be  allowed  for  a  concrete  foundation  to  set,  and  therefore 
they  can  turn  traffic  onto  it  with  a  minimum  interruption  to 
the  car  service.  Secondly;  because  it  is  claimed  to  l)e  more 
resilient  and  therefore  less  noisy  and  less  conducive  to  rail 
corrugation  than  when  the  track  is  laid  on  concrete.  Good 
as  such  a  foundation  may  be  if  well  rolled  and  drained,  it  is 
not  to  be  recommended  where  the  subgrade  lacks  uniform- 
ity, as  the  crushed  stone  does  not  act  as  a  unit  in  the  same 
way  as  concrete,  the  load  on  each  tie  being  transmitted  to 
tlie  subgrade  independently,  and  for  this  reason  it  is  not 
possible  to  provide  against  settlement  of  the  track  over 
sewer  or  water  trenches  so  often  cut  across  the  tracks,  or 
holes  that  have  been  back-filled.  This  is  perhaps  its  most 
serious  drawback,  particularly  in  new  cities.  In  recon- 
structing this  class  of  track  it  is  not  necessary,  of  course,  to 
excavate  deeper  than  the  bottom  of  the  ties. 

Milwaukee,  Minneapolis  and  St.  I'aul  construction  (Class 
.A^  foundation)  is  shown  in  Fig.  2.  Minneapolis  uses  gravel 
or  rock;  sometimes  neither,  however,  is  necessary,  as  a 
.good  natural  gravel  runs  up  to  the  surface  of  the  ground  in 
many  places  which  is  taken  advantage  of,  the  ties  being  laid 
directly  upon  it.  If  crushed  rock  is  laid  the  ties  are  sur- 
faced up  with  gravel;  this  tends  to  fill  the  voids  in  the  top 


Fig.  2 

MINNEAPOLIS.  ST.  PAUL--Rocl<  ballast,  G  ins.  rock  ami  :;  ins.  gravel 
under  ties;  ties,  creosoted  pine  G  ins.  x  8  ins.  x  S  ft.  2  ft.  c.  to  c. ; 
spikes,  R.  R.  9/16  in.  x  5^  in.;  rail,  7-in.  91-Ib.  Tee;  joints,  cast  weld- 
ed; bonds,  none;   tie  rods,   J^   in.  x  IJ/   in.  10  ft.  c.  to  c. 

MILWAUKEE — Rock  ballast.  S  in.  under  ties;  ties,  pine,  white  oak  0 
in.  X  8  in.  x  7  ft.  24  in.  c.  to  c.  ;  spikes,  H-in.  screw;  rail,  7-in.  UCi- 
lb.  Tee;  joints,  cast  welded:  bonds,  none;  tie  rods.  5  IG  in,  x  2  in. 
6  ft.  c.  to  c. 

such  pressures,  which  are  sometimes  considerable.  The  • 
Philadelphia  type  has  no  ties,  but  cast-iron  chairs  are  sub- 
stituted; these  are  spaced  4  ft.  centre  to  centre.  The  rail 
joint  is  of  the  Nichols  type.  The  fish  plates,  which  are 
not  made  to  fit  the  rail  top  and  bottom,  are  riveted  onto 
both  sides  of  the  web  with  twelve  1-in.  rivets,  the  space 
at  the  top  and  bottom  being  then  run  with  zinc — no  elec- 
tric bonding  is  required. 

The  Cleveland  type  calls  for  steel  ties  exclusively,  and 
to  overcome  the  increased  liability  to  rail  corrugation  from 
so  rigid  a  type  of  construction  the  carbon  content  in  the  rail 
steel  has  been  increased  from  .75  to  .8  per  cent.,  and  the  rai 
steel  is  also  treated  with  .1  per  cent,  of  metallic  titanium 
alloy  to  offset  the  tendency  to  brittleness.  The  steel  ties 
are  spaced  4  ft.  centre  to  centre.  The  (.'lark  joint  is  used. 
In  this  the  plates  make  a  tight  lit  with  tlie  rail  at  all  points 
and  eight  1%  in.  rivets  are  put  in  under  considerable  pres- 
sure and  the  base  of  the  rail  is  thermit  welded — no  electric 
bonding  is  required. 

As  previously  stated,  that  tyjie  in  which  the  ties  are  more 
numerous,  is  the  most  popular  on  this  continent.  This  type 
may  itself  be  subdivided  into  three  classes: — 

Class  A,  where  the  ties  are  laid  on  a  crushed  rock  or 
gravel  foundation  re<|uiring  drainage,  with  nn  coiUMcle 
under  the   ties. 

Class  B,  where  the  ties  are  laid  temporarily  on  block- 
ing at  each  end  and  arc  then  concreted  solidly  in,  in  one 
operation. 

Class  C,  where  the  tics  are  placed  on  a  previously  laid 
concrete   slab   and   then   surfaced   to   grade   on   a   cushion   of 
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SI'.  LOUIS— Concicic,  l:;i',;G;^  G  in.  iindci  tic;  tics,  write  "ak  G  in.  x 
8  in.  X  8  ft.;  spikes,  screw  and  clip;  rail,  Oin.  i;i2'lb.  groove;  joints, 
Nichols;  bonds,  none;  tie  rods,   H  in,  round  0  ft.  c.  to  c. 

I  INCINNATI — Concrete,  1::!;7;  G  in.  inidcr  tics;  lies,  while  oak  G  in. 
X  8  in.  X  .8  ft.  2  ft.  c.  to  c. ;  sinkes.  R.  R.  !)/lG  x  H'A  in.;  rail,  Oin.  14(1- 
Ib.  groove;  joints,  cast  welded;  bonds,  none;  tail  bv.tcc,  every  4tli 
tic. 

of  the  rock  and  Id  pit'\riil  Ibe  li.yhter  iiiorUir  in  ihe  pav- 
ing concrete  frmn  rutming  away  from  it.  The  r;iils,  91  lb.. 
7-in.  "T"  rail,  are  the  same  as  used  recently  on  some  \  an- 
couver  work;  the  fasteners,  regular  railroad  spikes  and  tie 
rods.  The  joints  are  of  the  cast  welded  type;  these  are 
made   Ijy   running   mcdten   steel    from   ;i   poitable   cupola   into 
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moulds  clamped  around  the  abutting  rail  ends,  making  the 
rail  to  all  intents  and  purposes  a  continuous  one. 

Milwaukee  uses  a  rather  greater  depth  of  rock  under  the 
ties,  6  in.  being  of  coarse  material  with  2  in.  of  finer  ma- 
terial on  top.  Rails  95  lb.,  7-in.  "T"  fastened  with  screw 
spikes,  tie  plates  and  tie  rods  being  also  used.  Milwaukee  is 
the  home  of  the  cast  welded  joint  just  described  in  Min- 
neapolis. 

In  St.  Louis  and  Cincinnati,  Fig.  3,  we  see  two  examples 
of  Class  B  construction,  where  the  ties  are  entirely  sur- 
rounded with  concrete  in  one  operation.  The  resiliency 
acquired  in  the  types  we  liave  just  seen  is  not  secured  in 
this  type;  in  fact  it  is  quite  the  opposite  extreme;  yet  the 
wood  ties  themselves  do  absorb  a  certain  amount  of  vibra- 
tion that  would  not  be  the  case  were  steel  ties  used.  To 
reconstruct  this  track  it  is  necessary  to  excavate  right  down 
to  the  original  subgrade.  The  St.-  Louis  rail  is  9  in.  deep, 
weight  132  lb.  per  yard,  and  fastened  with  screw  spikes; 
clips,  tie  plates,  and  tie  rods  being  also  used.  For  joints, 
the  Nichols  type  as  already  described  in  Philadelphia. 

Cincinnati  uses  a  9-in.  rail,  140  lb.  per  yard,  fastened  with 
railroad  spikes  and  rail  braces  on  every  fourth  tie,   in  place 
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Fig.  4 

VAN'COUVER  (Since  1911) — Concrete.  1 :3  :(j  0  in.  under  lies;  sand 
cushion  1  in,  under  ties;  ties,  fir  6  in.  x  8  in.  by  8  ft.,  2  ft.  c.  to  c. ; 
spikes,  R.  R.  9/16  in.  x  514  in.;  rail.  Tin.  91-lb.  Tee;  joints,  con- 
tinuous 6-hole;  bonds,  two  10  in.,  ^  in.  terminal  soldered;  tie 
rods,  ii  in.  x  2  in.,  6  ft.  e.  to  c. ;  tie  plates,  }i  in.  x  8  in.  x  9  in. 
oak  or  gum  on  all  ties. 

DETROIT — Concrete,  1:2:4  8  in.  under  ties;  sand  cushion,  1  in.  under 
ties :  ties,  white  oak  6  ins.  x  10  ins.  x  6  ft.  8  ins.  3  ft.  c.  to  c. ;  spikes, 
R.  R.  9/16  in.  x  5'A  ins.;  rail,  Tin.  91-lb.  Tee;  joints,  cast  weldcil ; 
bonds,  none;  tie  rods,   H  in.  x  I'/i  in.  6  ft.  c.  to  c. 

BUFFALO — Concrete,  1:3:5  Sin.  under  ties;  rock  cushion  2  in.  under 
ties;  ties,  pine  6  ins.  x  8  ins.  x  7  ft.,  2  ft.  c.  to  c. ;  spikes,  screw  spikes 
and  fetter  drive  screw;  rail,  9-in.  124-lb.  groove;  joints,  conlinuoiis  t-:- 
hole :  bonds,  one  10-in.,  one  12-in.  comp-  terminal;  tie  rods  5  16  in.  .\ 
2  in.  6  ft.  c.  to  c. ;  tie  plates,  on  each  tie. 

of  tie  rods.  The  cast  welded  joint  is  also  used,  as  described 
in  Minneapolis.  Attention  is  drawn  to  the  width  of  the  gauge 
in  these  two  cities  as  not  being  standard. 

Both  Dallas  and  Seattle  use  7-in.,  80  lb.  "T"  rail,  and  ties 
a  loot  shorter  than  the  popular  8-ft.  length,  both  also  use 
continuous  joints.  Dallas,  however,  prefers  rail  braces  every 
third  tie  to  the  use  of  tie  rods,  and  in  addition  uses  anchors 


between  every  other  tie.  Seattle  uses  tie  rods  and  no  an- 
chors. While  speaking  of  Seattle  we  might  stop  a  moment 
to  consider  a  new  rail  joint  that  originated  some  two  years 
ago  in  that  city.  This  joint  will  strike  you  perhaps  as  some- 
thing new.  The  principle  sought  for  in  all  rail  joints  is,  of 
course,  the  elimination  of  relative  motion  between  the  rail 
ends  while  still  permitting  the  necessary  wave  motion  for 
sake  of  resiliency.  This  principle  has  been  more  scientifi- 
cally worked  out  in  this  case.  The  top  of  the  angle  bar  has 
a  slight  camber  to  insure  a  tight  fit  under  the  head  of  the 
rail  at  the  immediate  rail  ends.  At  the  same  time  the  centre 
at  the  bottom  of  the  angle  bar  is  undercut  to  permit  of  the 
wave  motion,  the  load  applied  at  the  joint  is  distributed  to 
both  ends  of  the  angle  bar  and  thence  against  the  base  plate, 
into  the  slightly  tapered  sides  of  which  the  bar  becomes 
wedged  tighter  and  tighter  as  the  traffic  continues.  With  this 
type  of  joint,  bolts  are  claimed  to  be  unnecessary,  but  for 
convenience  in  putting  the  joint  together  are  sometimes 
used.  The  angle  bars  are  prevented  from  the  unlikely  pos- 
sibility of  lifting  out  of  the  base  plate  by  an  ordinary  track 
spike  or  lag  screw.  The  base  plate  fulfils  another  important 
function,  that  of  an  anti-rail  creeper.  This  is  secured  by 
that  curved  contact  between  the  base  plate  and  the  angle 
bar  tending  to  prevent  the  longitudinal  slip,  the  base  plate 
also  turning  down  on  both  sides  of  the  tie.  This  is  the 
only  joint  there  is  time  to  explain,  and  as  it  is  one  of  the 
latest  it  should  be  of  interest,  since  it  attempts  to  solve  sev- 
eral problems  at  once  and  at  present  is  standing  the  test 
satisfactorily.  Around  Seattle  quite  a  number  are  already  in 
the  track,  but  as  yet  we  have  only  one  as  a  sample  on  our 
Vancouver  system,  which  was  installed  last  September;  it 
has  apparently  eliminated  the  relative  motion  and  is  now  a 
good  deal  tighter  than  the  day  we  put  it  in. 

Class  C.  construction.  That  is  the  Vancouver  type,  in 
which  the  concrete  foundation  slab  6  in.  to  8  in.  deep  is  first 
laid  on  the  subgrade,  and  as  soon  as  it  will  bear  the  ties 
without  damage  the  track  is  laid  upon  it  with  ties  spaced 
3  ft.  centre  to  centre;  this  operation  completed,  the  track  is 
rough  lined  and  is  then  surfaced  to  grade  by  wood  block- 
ing under  the  ends  of  the  ties,  using  factory  clippings  from 
lumber  mills  and  No.  2  shingles;  the  latter,  owing  to  being 
tapered,  admit  of  very  nice  work  in  bringing  the  track  ab- 
solutely to  grade.  Sand  is  then  thrown  into  the  track  and 
tamped  under  the  ties  to  entirely  fill  the  space  between 
them  and  the  concrete  slab.  The  surplus  sand  is  roughly 
scraped  from  between  the  ties,  a  final  lining  up  is  given, 
and  the  track  is  then  ready  for  the  second  concrete  opera- 
tion, which  concrete  is  to  form  part  of  the  paving  founda- 
tion proper.  This,  of  course,  varies  in  depth  according  to 
the  city's  requirements  and  the  particular  type  of  paving 
adopted  for  the  street. 

The  claims  for  this  type  of  foundation  are:  First,  that 
the  sand  cushion  on  the  concrete  slab  gives  the  required  resi- 
liency secured  in  the  rock  ballasted  type  without  the  liability 
of  that  type  to  settlement,  as  the  concrete  slab  readily  ad- 
mits of  reinforcement  over  sewer  trenches  or  bad  ground; 
and  second;  that  it  does  not  make  the  provision  of  sub- 
drainage  a  necessity,  since  there  are  no  voids,  as  in  the  rock 
ballasted  type,  to  invite  water  to  collect  under  the  track;  and, 
third,  the  greatest  economy  of  all,  the  reduced  cost  of  re- 
construction from  the  fact  that  the  concrete  slab  foundation, 
being  as  it  were  a  separate  unit,  has  been  placed  once  and 
for  all  and  need  not  ^e  removed.  This  saving  means  ap- 
proximately 20  per  cent,  of  the  cost  of  reconstructing  such 
track.  We  are  indebted  to  Mr.  C.  B.  Vorce.  formerly  con- 
struction engineer  of  the  British  Columbia  Electric  Railway 
Company,  who  in  the  spring  of  1911  laid  the  first  stretch 
on  Granville  Street  from  Hastings  to  Robson,  just  four 
years  ago,  for  the  introduction  of  this  type  into  Vancouver. 
This  type  permits  advantage  being  taken  also  of  good  hard 
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ground  sonietinies  met  with  in  cuts  to  reduce  the  depth  of 
the  shib  to  4  in.  or  5  in.,  and  similarly  to  increase  its  depth 
to  7  in.  to  8  in.  over  fills  of  poorer  ground.  Note  the  dis- 
tinct line  of  sei>aration,  Fig.  4,  between  the  concrete  slab 
and  what  wc  call  the  filling  concrete.  Vancouver  and  Detroit 
both  use  1  in.  of  sand  cushion,  while  Buffalo  prefers  2  in. 
of  fine  rock  cushion.  Vancouver  and  Buffalo  use  continuous 
joints;  Detroit  the  cast  welded  joint;  Buffalo  uses  screw 
spikes,  and  each  of  the  three  uses  ffat  tie  rods. 

It  would  not  be  right  to  omit  mention  of  an  interesting 
exception  to  the  types  shown.  San  Francisco,  using  the 
crushed  rock  foundation,  still  further  reduces  the  amount  of 
concrete  used  by  raising  the  crushed  rock  between  the  rails. 
This  city,  by  the  way,  had  the  first  cable  system;  this  was 
installed   in   1873. 

Regarding  the  types  as  used  on  the  new  viaducts  in  Van- 
couver, that  on  the  Georgia-Harris  viaduct  is  of  the  all-steel 
and  absolutely  rigid  type  of  construction,  everything  below 
the  base  of  the  rail  being  concreted  solidly  in.  The  legs 
rest  on  form  boards  to  support  the  track,  while  the  con- 
crete, which  is  also  to  form  a  part  of  the  viaduct  structure 
itself,  is  poured  around  it.  On  account  of  this  construction 
being  solidly  concreted  in,  it  will  be  more  expensive  to  re- 
construct than  in  the  case  where  the  track  is  made  a  unit 
separate  from  the  bridge  structure  itself.  In  the  case  of  the 
tracks  on  the  Hastings  street  viaduct,  this  point  was  borne 
in  mind,  the  type  adopted  is  just  a  slight  modification  of 
B.  C.  E.  R.  standard  type.  In  this  the  tracks  were  made  a 
separate  unit  and  in  the  construction  of  the  viaduct  a.  track 
allowance  to  a  depth  of  10  in.  below  top  of  rail  grade,  was 
left  to  permit  of  the  tracks  being  laid  later.  To  make  the 
best  use  of  this  10  in.  depth,  a  rail  454  in.  deep  on  a  steel 
tie  plate  %  in.  thick  on  a  tie  41-2  in.  deep  left  1  in.  for  our 
usual  sand  cushion,  steel  screw  spikes  with  clips,  were  used 
for  the  first  time  by  us  on  this  work  and  proved  to  be  a 
very  excellent  type  of  fastening. 

Our  old  method  of  removing  the  concrete  stringer  con- 
struction by  hand  was  a  somewhat  laborious  task.  The  new 
way,  which  we  do  not  find  nearly  so  difficult  or  expensive, 
entails  the  use  of  a  Thew  steam  shovel,  which  digs  up  our 
old  concrete  stringer  construction  very  satisfactorily  with- 
out previous  breaking  up.  Some  of  these  pieces  were  about 
7  ft.  long,  2  ft.  wide  and  1  ft.  thick,  weight  about  2,000  lb., 
and  are  loaded  onto  a  3-ton  Packard  auto  truck;  this  truck 
has  been  another  great  money-saver,  doing  on  an  average 
the  work  of  about  four  teams.  Prior  to  using  the  steam 
shovel  on  this  class  of  excavation  we  used  a  heavy  concrete 
breaker;  this  was  an  electric  shovel  with  pile  driver  leads 
attached  and  using  a  2,000  lb.  hammer.  It  was  a  great  help 
at  the  time,  though  it  is  hardly  likely  that  the  breaker  will 
be  used  again,  seeing  the  shovel  will  excavate  the  old  con- 
crete  without  previous  breaking. 

The  steam  shovel  is  also  used  to  excavate  the  Ijrick  al- 
lowance for  ordinary  paving  work  as  well  as  on  reconstruc- 
tion work.  Form  boards  are  set  immediately  behind  the 
shovel,  the  top  of  the  form  boiird  lieing  the  top  of  tlie  con- 
crete slab,  which  is  about  to  be  laid.  The  use  of  these  form 
boards  helps  to  construct  the  slab  accurately  to  grade.  The 
distance  between  the  form  boards,  or  in  other  words,  the 
width  of  the  track  aIlo\vancc  is  is  ft.  0  in.  for  double  track. 
Where  trenches  have  been  cut  across  for  water  or  sewer 
work  and  the  steam  roller  has  not  been  over  tlicni,  the 
slab  is  reinforced,  usually  with  expanded  metal  lath  to  guard 
against  settlement.  The  practice  of  building  up  deep  fills 
in  layers  as  laid  with  a  steam  roller  is  believed  to  give  more 
uniform  and  better  results  than  that  of  puddling  a  fill,  since 
uniform  puddling  is  very  hard  to  secure  and  results  often  in 
soft  spots,  which  in  many  soils  refuse  for  a  long  time  to 
dry  out.  In  the  one  case  you  know  what  you  have  got  and 
in  the  oilur  there  is  considerable  uncertainty.     The  original 


temporary  track  is  thrown  over  to  the  side  of  the  road,  but 
sufficiently  close  to  the  new  track  allowance  to  permit  of 
material  for  the  concrete  to  be  delivered  to  the  excavation 
from  steel  5-yd.  side  dump  Koppel  cars  by  work  trains 
operating  between   the   bunkers  and   the  job. 

The  navvy-jack  gravel  is  delivered  ahead  uf  the  mixer 
which  is  laying  the  concrete  slab.  The  concrete  is  in  pro- 
portion of  one  of  Portland  cement,  which  is  required  to  pass 
standard  specifications,  to  nine  parts  of  navvy-jack  gravel, 
which  must  consist  of  two-thirds  gravel  and  one-third  sand; 
this  gravel  may  be  pit  run,  but  fresh  water  gravel  is  cleaner. 
'J'he  proportions  of  one-third  sand  and  two-thirds  gravel  are 
insisted  upon  and  a  sample  is  tested  on  the  ground  from 
every  five  yards  delivered.  If  the  proportion  varies  more 
than  three  per  cent,  either  way  additional  material  is  delivered 
to  correct  the  deficiency. 

In  \'ancouvcr  we  use  a  second  concrete  mixer  running 
on  the  rails  and  filling  in  the  newly  laid  track.  This  type 
of  mixer  is   well   suited   to   this   type  of  work;   there   are   no 
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wheelbarrows  at  the  delivery  side  of  the  drum,  but  the  con- 
crete from  the  drum  discharges  into  a  bucket  running  on  a 
30-ft.  boom  which  can  be  swung  in  any  direction  required. 
Templates  for  striking  off  the  concrete  to  the  right  hei.ght 
are  used,  and  along  the  rails  inside  the  track  form  boards 
to  permit  of  difference  in  levels  for  the  paving  which  is  to 
be  laid,  the  granite  flangeway  blocks  in  this  case  being  deeper 
than  the  wood  block  paving  to  be  laid  between  them. 

The  granite  flangeway  blocks  are  grouted  in  place  with 
two  to  one  sand  and  cement,  prior  to  laying  the  wood  block 
paving. 

It  would  not  be  right  to  close  willioul  reference  to  the 
material  used  for  special  work  at  junction  points,  though 
this  is  a  large  subject  in  itself  and  difficult  to  touch  lightly 
upon.  The  installation  of  the  junction  at  Main  and  Hast- 
ings streets  was  completed  in  l>n2.  The  new  steel  for  this 
junction  cost  $13,700.  There  are  four  types  of  special  work 
construction,  but  there  is  only  lime  to  go  into  two,  how- 
ever, for  purposes  of  comparison.  These  arc  commonly 
known  as  manganese  insert  construction  and  solid  mangan- 
ese construction.  The  jirevious  layout  was  installed  in  1904, 
and   was   getting   into   bad    shape   some   six   years   later,   but 
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with  considerable  tinkering  vvc  managed  to  keep  it  in  the 
ground  for  two  years  more.  The  switches,  frogs  and  cross- 
ings were  of  the  manganese  insert  iron-bound  type  of  con- 
struction; that  is,  a  plate  of  manganese  steel  is  inserted  at 
the  point  of  greatest  wear,  which,  of  course,  is  the  point 
of  intersection  of  the  two  rail  heads.  The  plate  was  bedded 
on  spelter  and  keyed  down,  the  arms,  which  are  short  pieces 
of  rolled  rail  of  the  required  section,  are  set  in  place  in  a 
mould  and  then  cast-iron  is  poured  around  them  to  hold 
them  fast.  Special  work  built  in  this  way  has  unfortunately 
been  prolific  of  much  trouble  in  comparison  with  the  solid 
manganese  type.  -Attention  is  drawn  to  the  number  of  dif- 
ferent parts  that  go  to  make  up  a  crossing.  There  are  the 
four  arms,  the  manganese  insert,  the  keys  which  fasten 
it  down  and  the  cast-iron  body — we  might  say  seven  pieces 
at  least.  Then  look  at  the  dififerent  metals  used  in  its  make- 
up— open  hearth  steel  rails,  manganese  steel  insert,  zinc 
spelter  bed  for  the  insert,  and  cast-iron  body — four  differ- 
ent types  of  metals  and  two  of  these  are  in  direct  contact 
with  the  rolling  load,  namely,  the  insert  and  the  rails  and 
through  them  the  load  is  transmitted  to  the  spelter  bed 
and  the  cast-iron  body;  could  one  reasonably  expect  uni- 
form results  from  such  a  miscellaneous  collection?  Tins 
point  is  worthy  of  attention,  because  most  street  railways 
on  this  continent  are  suffering  from  this  very  complaint. 

One  has  only  to  compare  the  results  of  wear  on  man- 
ganese steel  and  wear  on  open  hearth  steel  to  answer  that 
question.  Tests  have  proved  that  wear  on  open  hearth  steel 
is  about  seventy  times  as  rapid  as  on  manganese  steel,  so 
that  the  insertion  of  a  piece  of  manganese  steel  between 
two  pieces  of  open  hearth  steel  defeats  its  own  object,  and 
in  endeavoring  to  eliminate  excess  of  wear  at  one  point  il 
creates  uneven  wear  at  four  others,  namely,  on  all  dies  of 
the  insert  where  the  two  steels  ji>in.  This  often  results  in 
damaging  the  crossing  permanently  by  Ijreaking  the  arms 
loose  in  the  casting.  Another  mechanical  fault,  and  surely 
it  was  one,  was  to  set  the  insert  on  a  spelter  bed.  The  in- 
sert's object  is  to  eliminate  wear  and  it  should  therefore  be 
provided  with  an  absolutely  solid  foundation.  Tliis  can 
only  be  secured  by  macliining  the  surface  of  the  cast-iron 
body  and  the  underside  of  the  insert  and  by  bolting  it  down. 
The  fault  with  the  spelter  was,  of  course,  that,  comparatively, 
it  was  a  soft  metal  and  unable  to  withstand  the  shock  or 
impact  of  the  passing  load  without  flowing  and  it  conse- 
quently quickly  permitted  the  insert  to  work  loose.  Some 
cities  have  so  much  of  this  type  of  special  work  as  to  make 
it  necessary  to  have  a  track  gang  doing  nothing  but  re- 
setting loose  inserts,  and  since  every  manufacturer  has  a 
different  method  of  fastening  the  inserts,  considerable  ex- 
perience is  necessary  to  make  such  repairs  with  rapidity 
and  economy,  fn  comparison  let  us  consider  for  a  moment 
the  \'ancouver  junction,  which  shows  the  solid  ntanganese 
steel  type  of  special  work  which  was  used  when  renewing 
this  special  work  junction  in  1912.  Each  insert  crossing- 
was  made  up  of  seven  or  more  pieces,  each  crossing  in 
this  case  in  one  single  piece.  The  insert  type  combined  the 
use  of  three  types  of  steel  as  well  as  spelter;  in  the  type 
before  us  solid  manganese  steel  alone  is  used.  Solid  man- 
ganese special  work  was  adopted  for  junctions  in  \'an- 
couver  as  far  back  as  1907  and  is  now  standard  for  our 
heavy  traffic  junctions,  and  has  given  eminent  satisfaction. 
While  for  plain  rails  solid  manganese  is  onlj'  used  where 
very  heavy  traffic  is  to  be  catered  for,  such  as  around  the 
library  corner,  solid  manganese  has  not  been  used  entirely 
for  all  plain  rails  on  our  special  work  throughout,  as  it  is 
believed  that  this  would  be  going  to  unnecessary  expense. 
The  plain  rails,  therefore,  are  usually  of  open  hearth  steel, 
and  while  it  is  admitted  that  uneven  wear  will  in  time  show 
up  where  the  manganese  steel  joins  the  open  hearth  steel, 
yet  these  places  are  not  so  close  together  as  in  the  case  of 


insert  work,  nor  does  such  wear  have  any  damaging  effect 
upon  the  crossing. 

.\n  appliance  has  recently  been  invented  whereby  new 
steel  can  be  electrically  welded  onto  worn  rail  surfaces. 
Street  railway  companies  on  every  continent  were  just  look- 
ing for  some  such  appliance,  and  its  possibilities  in  repairing 
special  work  and  in  postponing  re-construction  on  account 
of  bad  rail  joints  has  given  this  appliance  a  most  enthusi- 
astic  reception. 

It  is  only  fair  to  say  that  probably  no  track  ever  in- 
vented has  ever  saved  street  railway  companies  more  dol- 
lars than  the  Electric  Arc  Welder.  Much  track  which  would 
otherwise  have  been  scrapped  has  by  the  use  of  this  welder 
been  given  a  new  lease  of  life. 


Mr.  Rothery  Victim   of  Heart  Disease 

As  we  go  to  press  we  learn  with  deep  regret  of  the  death 
of  Mr.  J.  C.  Rothery,  manager  of  the  Toronto  &  Eastern 
1-JaiIway  Company,  one  of  the  subsidiaries  of  the  Canadian 
Northern  Railway  System.  Death  was  due  to  heart  failure. 
Mr.  Rothery  was  one  of  the  best  known  electric  railway  men 
on  the  continent.  His  first  practical  experience  in  railway 
construction  was  in  the  building  of  the  Gorge  Railway  be- 
tween Niagara  Falls  and  Lewiston,  at  wdiich  time  he  was 
superintendent  of  construction.  Later  he  was  appointed  man- 
ager of  the  line,  and  when  the  Niagara  Falls  Rark  and  River 


The  Late  Mr.  Rothery. 

Railway  merged  with  the  International  Railway  of  Buffalo, 
lie  was  made  general  manager  of  the  system.  Some  years 
later  Mr.  Rothery  resigned  his  position  to  become  general 
manager  of  an  electric  railway  system  in  East  Liverpool, 
Ohio,  coming  to  ^Toronto  some  seven  years  ago  to  super- 
intend the  planning  and  construction  of  the  Toronto  and 
Eastern  Railway  System  for  the  Canadian  Northern' Railway. 
Mr.  Rothery  was  a  prominent  mason  and  club  man,  being 
one  of  the  oldest  members  of  the  Victoria  and  Albany  Clubs 
of  Toronto.  He  was  also  a  life  member  of  the  Niagara  Falls, 
N.'*i'.,  Club.  He  was  known  as  one  of  the  most  expert  divers 
and  swimmers  in  Canada,  and  is  said  to  have  been  the  only 
man  who  ever  dived  from  the  International  Bridge  at  Lewis- 
ton  into  the  Niagara  River. 


At  a  recent  meeting  of  the  district  council  held  at  Mis- 
sion City,  it  was  decided  that  a  number  of  municipalities 
should  act  in  conjunction  and  approach  the  Western  Canada 
Power  Company  with  a  view  to  getting  work  started  on  the 
proposed  tram  line  along  the  north  shore  of  the  Fraser 
River,  for  which  the  company  holds  a  franchise. 
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Estimating— A   Scarcity  of  Competent 
Estimators 

By  C.  R.  Kreider 

One  ul  the  most  difficult  pniljlcnis  coiilroiitiiiy  mir  busi- 
ness is  the  scarcity  of  really  competent  estimators.  The  posi- 
tion of  estimator  is  also  one  of  the  most  trying  jobs  imagin- 
able. If  the  bids  are  too  high  and  the  work  is  not  secured 
the  estimator  gets  the  blame.  If  the  bid  is  too  low  and  you 
get  the  job  and  lose  money  he  is  cussed  1)ecause  he  figured 
too  low. 

The  ideal  estimator  would  of  course  be  one  who  liad  lb'- 
happy  faculty  of  always  figuring  correctly,  but  even  granting 
that  such  an  ideal  is  with  us,  his  skill  would  often  be  wasted 
because  some  one  of  his  competitors  would  spoil  his  chances 
for  securing  the  work  by  putting  in  a  figure  far  1)elow  the 
proper  one,  due  to  ignorance  of  costs  and  poor  estimating. 
You  frequently  hear  the  expression  that  the  man  who  makes 
the  most  mistakes  gets  the  most  jobs.  Is  this  really  the  case? 
I  fear  that  there  is  more  truth  than  poetry  in  this  statement. 
How,  then,  are  we  to  correct  this  condition  in  our  business? 

1  believe  I  can  state  without  fear  of  contradiction  that 
too  little  attention  has  been  paid  to  the  development  of  com- 
petent estimators.  It  has  always  seemed  strange  to  me  that 
1)usiness  concerns  did  not  pay  more  attention  to  this,  the  most 
important  part  of  their  business. 

It  has  been  the  most  common  practice  to  promote  men 
from  the  ranks  of  workmen  to  the  post  of  estimator  on  the 
theory  that  a  practical  workman  was  necessary  to  properly 
estimate  the  cost  of  work.  While  I  am  a  firm  believer  in 
rewarding  merit  by  promotion,  I  am  also  of  the  opinion  that 
the  average  practical  workman  seldom  has  the  essential  quali- 
fications for  the  detail  work  which  falls  on  the  shoulders  of 
the  estimator.  While  a  practical  knowledge  of  the  construc- 
tion business  is  of  course  important  and  a  necessary  qualifi- 
cation for  an  estimator,  I  do  not  agree  with  the  idea  that  it 
is  necessary  for  a  man  to  have  actually  engaged  in  the  trade 
as  a  mechanic  in  order  to  be  a  skilful  estimator. 

The  man  who  has  risen  from  the  ranks  of  mechanic  to 
that  of  estimator  is  prone  to  make  the  mistake  of  basing  his 
calculations  on  his  own  al>ility  as  a  former  mechanic,  rather 
than  on  the  cold  stern  facts  of  figures  covering  similar  work 
done  in  the  past  and  where  the  law  of  averages  has  to  be 
reckoned  with. 

We  hear  and  have  been  hearing  for  a  long  time  past  a 
great  deal  about  the  necessity  of  the  contractor  keeping 
suital)le  books  of  account  so  that  he  may  know  where  he 
stands  financially.  The  National  Electrical  Contractors'  As- 
sociation has  done  a  great  work  in  making  its  membership 
see  the  value  of  this  advice  and  has  developed  a  system  of 
accounts  which  is  simple  and  at  the  same  time  gives  the  re- 
sults desired.  Among  the  other  things  incorporated  in  this 
system  is  a  cost  system,  so  that  the  contractor  may  see  just 
what  each  job  costs. 

We  will  admit,  for  sake  of  argument,  that  the  contrac- 
tor has  a  |)roperly  kept  set  of  books  and  knows  what  each 
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job  costs.  So  far,  st)  good.  If,  however,  he  does  not  make 
constant  and  careful  analysis  of  these  cost  records  they  will 
avail  him  little  as  a  source  of  information  on  which  to  base 
future  Ijids.  The  average  estimator  is  too  apt  to  follow  cer- 
tain rules  of  thumb  in  making  up  his  estimates,  rather  than 
considering  each  job  on  its  own  peculiar  merits. 

Keeping  accurate  cost  accounts  will  also  yield  but  little 
practical  and  useful  data  unless  the  information  is  in  such 
form  that  it  can  be  dissected  and  reduced  to  units  to  serve 
as  a  guide  to  calculating  future  costs.  It  is  right  here  that 
the  estimator  must  keep  in  close  touch  with  the  accounting 
department.  It  is  the  estimator  who  must  also  be  in  close 
touch  with  the  sales  department,  the  purchasing  department, 
the  drafting  room  and  the  outside  superintendent. 

Too  often  the  estimator  is  not  allowed  sufficient  latitude 
and  as  a  result  the  work  does  not  go  in  as  figured  and  he  gets 
the  blame  for  something  over  which  he  had  no  control. 

The  estimator  must,  in  order  to  be  a  success,  be  a  versa- 
tile man.  He  must  be  rapid,  yet  accurate  and  painstaking; 
be  posted  on  the  rules  and  regulations  governing  electrical 
work;  be  able  to  read  plans  and  understand  them;  be  familiar 
with  the  different  classes  and  systems  of  buildings;  be  posted 
on  the  latest  developments  of  the  electrical  field;  know  thor- 
oughly the  different  brands  and  grades  of  goods  and  their 
costs,  and  preferably  should  have  a  technical  education,  so 
that  he  can  readilj-  grasp  the  details  of  the  scheme  covered 
by  the  specifications  he  is  figuring  on  and  be  able  to  deter- 
mine the  practical  and  most  economical  way  to  accomplish 
the  object  sought  and  be  able  to  say  with  confidence  that  the 
scheme  proposed  is  not  practical  and  will  not  work  satisfac- 
torily, should  this  be  the  case. 

Diversity  of  Work 

If  all  of  our  work  were  of  one  kind  or  class  the  problem 
of  estimating  would  be  a  much  simpler  process  than  it  really 
is.  To-day  the  estimator  may  be  figuring  an  office  building 
of  fireproof  construction;  to-morrow  a  combination  light  and 
power  job  in  a  mill  constructed  building,  and  next  day  a 
church,  school,  flat  building  or  residence. 

With  the  rapid  increase  in  the  use  of  iron  conduit  for  all 
classes  of  work,  both  open  and  concealed,  the  estimator  of 
yesterday  who  has  been  used  to  figuring  open  cleat  or  knol) 
and  tube  work  finds  himself  often  treading  on  unfamiliar 
ground  in  being  called  on  to  prepare  an  estimate  for  a  con- 
duit job.  He  must,  as  1  have  previously  .staled,  be  a  versatile 
man  and  be  prepared  to  handle  new  problems  with  a  confi- 
dence born  of  a  knowledge  of  cost  units  which  will  enable 
him  to  prepare  an  estimate  which  will  be  intelligent  and  cor- 
rect. 

The  estimator  should  make  il  a  rule  to  get  out  on  the 
work  as  it  is  being  installed  as  much  as  possible,  because  it 
is  there  he  will  see  the  things  that  frequently  do  not  show  on 
the  plans  and  make  it  possible  to  avoid  like  errors  in  the 
future. 

The  estimator  is  the  life  or  death  i^f  the  company  with 
whom  he  is  connected.  His  pay  should  be  commensurate 
with  his  responsibilities.  How  often,  however,  do  we  find 
this   iKisition    held    hy    llie    most    incompetent    of    men.      The 
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contractor  is  backing  his  hard  earned  nnuu-j'  ayainst  the  cipin- 
ion  or  judgment  of  his  estimator,  and  one  would  naturally 
assume  he  would  be  most  particular  in  his  choice  in  this 
direction. 

In  certain  classes  of  work  Ihe  number  of  lights  or  outlet.-^ 
makes  a  check  on  the  accuracy  of  the  estimator's  bid  a  fairly 
simple  matter.  In  the  more  desirable  contracts,  however, 
where  the  work  runs  into  large  figures,  the  special  features 
involved  require  more  than  an  ofif-hand  opinion  on  the  cost 
problem.  The  matter  of  arriving  at  an  accurate  schedule  of 
the  materials  required  is  not  the  difficult  part  of  preparing 
an  estimate.  It  is  the  labor  which  is  the  bug  bear  wdiicli 
causes  a  great  many  of  us  to  lie  awake  nights.  With  the 
manj'  refinements  and  fittings  being  constantly  developed,  an.d 
their  relation  to  the  labor  required,  the  study  of  the  labor 
units  is  one  which  every  contractor  who  expects  to  succeed 
in  our  line  must  realize. 

Need  of  a  School 

I'nfortunately  there  is  no  scbi.xd  for  electrical  estimators, 
and  the  need  therefor  is  a  pressin.g  one.  The  matter  was 
taken  up  a  short  time  ago  by  the  National  Association,  and  I 
hope  some  plan  can  be  developed  whereby  the  estimator  who 
wishes  to  rise  in  his  profession  or  the  man  who  wishes  to  be- 
come qualified  in  this  line  will  have  facilities  placed  at  his 
disposal  whereby  he  may  perfect  himself. 

By  a  great  many  the  task  of  estimating  is  looked  iipo'i 
as  a  necessary  evil,  and  one  to  be  gotten  over  with  as  soon  as 
possible.  It  is  hard  to  get  and  keep  a  competent  estimator, 
and  the  financial  remuneration  is  such  that  there  is  little  in- 
ducement for  a  man  to  qualify.  Being  the  most  important 
position  in  a  concern,  the  pay  should  be  made  attractive,  so 
that  competent  men  will  be  seeking  these  positions  rather 
than  one  where  the  responsibility  is  less  but  the  pay  greater. 

Tlie  tendency  in  estimating  labor  has  Ijeen  too  much  in 
the  direction  of  sizing  the  job  up  in  a  general  way  and  put- 
ting down  a  lump  sum  whicli  does  not  lend  itself  to  intelli- 
gent analysis. 

The  modern  and  progressive  estimator  no  longer  does 
this.  Instead,  he  uses  units  of  labor  for  each  item  of  ma- 
terial to  be  installed,  and  thus  is  enabled  to  get  a  more  ac- 
curate estimate  than  could  possibly  be  arrived  at  in  the  pre- 
viously mentioned  haphazard  lump  guess,  for  guess  it  really 
is,  when  you  lump  your  labor  and  do  not  detail  it  with  re- 
spect to  the  dififerent  items  of  material  to  be  installed. 

The  National  Association  has  recently  brought  out  a  imi- 
versal  estimating  sheet,  which  is  so  arranged  that  the  labor 
can  be  extended  directly  opposite  each  item  of  material. 
There  is  also  printed  at  the  left  hand  margin  a  list  of  re- 
minders. In  reading  through  the  specifications,  the  different 
items  which  will  be  required  should  have  a  check  mark  placed 
opposite  same.  When  the  different  items  are  finally  assem- 
bled on  the  estimate  sheet  a  check  back  against  the  reminder 
column  will  guard  against  leaving  anything  out  of  the  ma- 
terial list.  This  estimating  slieet  I  consider  fills  a  long-felt 
want,  and  is  supplied  by  the  National  Association  at  80  cents 
per  100  sheets,  which  is  cheaper  than  you  can  have  your  local 
printer  print  up  a  form  which  does  not  have  these  safeguards. 
For  the  benefit  of  those  who  are  not  familiar  with  thir.  form 
of  estimate  sheet  I  have  brought  along  a  supply  and  will  be 
glad  to  give  a  sample  to  anyone  who  may  be  interestc'.  Ihe 
more  universally  these  sheets  are  used  by  our  membership 
the  greater  the  tendency  to  uniformity  in  preparing  bids. 

One  of  the  greatest  evils  the  estimator  encounters  is  the 
small  amount  of  time  allowed  to  ])repare  his  estimate  and  get 
in  his  bid.  This  is  a  matter  which  can  be  corrected  in 
a  large  degree  by  the  local  contractors  co-operating 
with  each  other  and  declining  to  submit  tenders  where 
a  reasonable  time  is  not  allowed.  Architects  and  engineers 
are  prone  to  get  out  about  two  sets  of  plans  and  specifica- 
tions and  expect  eight  or  ten  bids  to  be  prepared  in  48  hours. 


Manifestly,  no  estimator  can  do  himself  or  his  company  jus- 
tice under  such  conditions.  A  firm  stand  by  the  contractors 
to  decline  to  bid  unless  a  reasonable  amount  of  time  is  al- 
lowed would  go  a  long  way  to  improve  conditions  in  this 
(lircclion.  Estimates  prepared  hastily  are  not  likely  to  be 
accurate,  and  1  have  always  taken  the  stand  that  unless  the 
architect  or  engineer  was  willing  to  permit  sufficient  time  to 
pre|>are  a  proper  estimate  my  firm  ibd  not  care  to  sul>- 
niit  a  bid. 

The  environment  ol  tlie  estimator  is  an  iinponanl  mat- 
ter. He  should  have  a  room  to  himself  where  lie  can  lock 
liimself  in  if  necessary  and  where  he  can  be  quiet  and  undis- 
turbed. The  room  should  be  cheerful  and  well  lighted,  and 
provided  with  one  or  more  large  tables,  so  that  there  will  be 
ample  room  to  spread  out  his  plans.  An  ample  catalo.gue  lilc 
should  be  located  in  this  room  and  kept  up  to  dale  and  pro- 
perly indexed,  so  tliat  instant  reference  can  be  had  to  any  de- 
sired article. 

The  estimator  should  be  provided  with  an  addin.g  ma- 
chine, on  which  he  can  set  down  his  measurements  and  quan- 
tities as  he  goes  along,  and  also  for  checking  the  footings  on 
his  estimate  sheets.  In  order  to  relieve  him  of  a  large  amount 
of  merely  clerical  work  the  extensions  of  the  \arious  units 
and  items,  after  being  priced  by  him,  can  just  as  well  be  done 
))y  the  bookkeeper  or  other  regular  clerical  hell),  '^'he  esti- 
mator is  usually,  in  normal  times,  working  under  pressure, 
because  his  firm  wishes  naturally  to' get  in  bids  on  as  many 
jobs  as  possible.  1  have  often  felt  that  one  of  the  greatest 
mistakes  in  our  line  of  Ijusiness  was  the  attempt  to  get  in  a 
bid  on  every  jol)  whicli  came  along.  I  have  always  felt  that 
quality  instead  of  quantity  should  have  more  consideration. 

No  one  concern  can  get  all  the  business,  and  as  it 
stands  to  reason  that  an  estimate  hastily  prepared  is  more 
likely  to  be  wrong  (it  may  be  too  high  as  well  as  too  low) 
one  does  not  Iia\c  the  confidence  in  such  an  estimate  as  com- 
pared with  one  which  has  had  the  proper  amouni  of  time 
spent  on  its  preparation. 

When  more  plans  are  offered  than  you  can  properly 
figure  choose  the  most  desirable  ones  and  pass  the  others  by. 

.Another  custom  which  is  unfair  to  the  estimator  is  the 
practice  of  certain  engineers  and  architects  requiring  plans  to 
be  figured  in  their  office.  You  all  know  this  game.  There 
are  six  or  seven  others  in  the  architect's  office  at  the  same 
time,  each  taking  a  grab  at  the  plans.  You  will  have  to  admit 
that  in  our  line  of  work  it  is  impossiljle  to  prepare  a  proper 
estimate  under  these  conditions. 

Don't  figure  in  the  dark 

The  contractors  can  here  again  correct  this  evil  by  de- 
clining to  submit  bids  unless  they  be  allowed  to  take  the 
plans  and  specifications  to  their  own  office  to  ligure. 

I  know  a  great  many  of  you  will  say  that  it  cannot  b,' 
done,  but  I  know  that  it  can.  For  many  years  past  I  liax  r 
uniformly  refused  to  figure  any  job  unless  the  plans  and 
specifications  are  allowed  to  be  brought  to  the  office  where 
they  can  be  estimated  under  proper  conditions,  and  I  Iiave 
found  few  cases  where  a  firm  stand  in  this  direction  has  iiu-l 
with  refusal.  .\  proper  placing  of  the  facts  to  the  Architect 
or  Engineer  will  show  him  how  unfair  it  is  to  expect  a  man 
to  properly  figure  plans  and  digest  specifications  in  the  out- 
side public  office  where  there  are  no  facilities  to  work  with 
and  where  there  is  so  much  going  on  to  distract  the  mind 
that  it  is  impossiI)le  to  think  clearly.  A  determined  stand  in 
a  co-operative  way  will  eliminate  this  condition,  rersoiially. 
I  prefer  not  to  bid  at  all  unless  the  estimating  can  be  done 
under  proper  conditions  and  sufficient  time  is  given  to  pro- 
perly prepare  an  estimate. 

In  tlu'  few  cases  where  this  is  refused  i  feel  th.-it  my 
concern  is  better  off  not  to  file  a  bid. 

I  have  spoken  previously  of  the  too  common  practice  of 
lump  labor  estimating  and  I  want  to  go  back  again  to  this 
point.     The  larger  number  of  parts  into  which  you  can  sub- 
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divide  .voiir  labor  the  sinipU-r  and  more  accurate  will  be  the 
ealeuhition  of  the  labor,  and  by  the  use  of  the  Universal  esti- 
mating slioel  issued  by  the  National  Association  where  the 
labor  is  opposite  each  material  item  it  reduces  the  omission 
of  labor  to  a  minimum  and  also  makes  it  a  simple  matter  for 
the  manai^er  or  proprietor  to  go  over  the  estimate  and  check 
the  labor  with  a  degree  of  satisfaction  tlial  would  otherwis-.- 
be  impossible. 

1  also  wish  to  refer  ayain  to  the  matter  of  subdividiu.n 
estimates:  By  this  I  mean  where  there  is  for  instance  both 
light  and  power,  make  a  separate  estimate  of  each  and  do  the 
same  for  other  special  features  such  as  bells,  telephones,  sig- 
nal systems,  etc.  By  doing  this  you  get  the  total  value  of 
each  component  part  by  itself  and  are  in  a  better  positior. 
lo  survey  the  accuracy  of  the  work  than  where  it  is  all  dump- 
ed into  one  general  pot. 

You  have  sometimes  heard  a  contractor  refer  to  a  job 
he  had  completed  and  waxing  enthusiastic  because  it  had  cost 
a  great  deal  less  for  material  or  labor  than  he  had  ligured. 
'I'he  reasons  may  be  perfectly  legitimate  and  then  again  they 
may  not.  These  cases  should  l>e  analysed  as  carefully  as  tht 
cases  where  the  reverse  is  true,  because  it  may  lead  to  llie 
error  of  liguring  too  little  labor  or  material  I'li  the  next  jol 
where  conditions  are  not  so   favorable. 

The  estimator  should  be  kept  regularly  informed  as  to 
the  cost  of  all  his  jobs  as  they  progress,  especially  with  re- 
ference to  the  labor  and  should  be  supplied  with  a  simple  sys' 
tcm  which  will  be  accessible  and  not  entail  too  much  worl< 
to  keep  it  up. 

A  Simple  Card  System 
My  own  scheme  in  keeping  my  estimating  department 
informed  as  to  labor  is  to  use  a  :!  x  5  inde.x  card  specially 
printed  and  ruled  for  the  purpose.  On  the  front  of  the  card 
is  the  name  of  the  job,  the  sealing  price  and  the  cstimateil 
material  and  labor.  On  the  back  are  ruled  columns  for  the 
labor.  Each  week  as  soon  as  the  payroll  is  made  up  the 
bookkeeper  makes  out  a  memorandum  of  the  labor  expended 
on  each  job  during  the  week  and  gives  it  to  the  estimator 
who  takes  out  the  cards  of  the  jobs  given  on  the  memoran- 
dum and  enters  the  amount  on  the  back  of  the  card  \\ith  llic 
date  and  brings  down  each  week  the  footing  of  the  total 
labor  to  date.  In  this  manner  the  total  labor  on  each  active 
job  is  brought  to  the  attention  of  the  estimator  each  week. 
As  he  naturally  is  in  touch  with  the  superintendent  daily  and 
knows  in  a  general  way  the  general  percentage  of  comple- 
tion this  weekly  report  keeps  him  automatically  posted  as  to 
how  the  various  jobs  are  running.  It  will  lie  noted  that 
where  work  is  not  progressing  on  certain  jobs  there  is  ol 
course  no  labor  for  that  week  and  conseciuently  only  the  ones 
on  which  labor  has  been  spent  during  the  week  come  to  his 
notice,  as  there  is  no  need  to  bother  with  the  cards  on  the 
inactive  jobs.  If,  however,  it  is  desired  to  look  up  a  job  on 
which  work  is  not  going  ahead  at  the  time,  the  card  for  that 
job  is  found  in  the  file  and  the  total  labor  to  the  last  active 
date  ascertained  instantly.  This  is  only  a  memorandum 
card  and  has  no  bearing  on  the, cost  ledger,  but  tlie  object  I 
have  accomplished  is  to  afTord  a  simple  and  automatic  means 
for  bringing  the  condition  of  the  labor  each  week  (jn  each 
active  job  to  the  attention  of  the  estimator  immediately  after 
the  payroll  is  made  up  and  without  having  to  wait  for  the 
bookkeeper  lo  post  up  his  cost  ledger.  Before  these  cards 
are  placed  back  in  the  hie  each  week  I  have  them  brought 
to  my  desk  so  that  I  can  also  k.-ep  in  tcuich  with  the  active 
jobs  each  week. 

The  estimator  shi>uld  be  proMded  with  a  lile.  prelerabl\ 
vertical  file,  using  manilla  f(jlders  and  preferably  ID  inches  by 
1.^1  inches  sizes  for  filing  his  estimates.  The  most  coiivcnicnv 
method  is  lo  number  the  fohUrs  eonsecutivel>  ,ind  call  ihi-. 
the  estimate  number  which  number  should  apiaar  on  tin 
proposal   for  purpose  of  identification  and   reference.      In   tlu 
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folder  arc  filed  all  papers  pertaining  to  the  estimate,  any 
special  quotations  received  for  same  and  a  cojjy  ot  the  pro- 
posal; also  copy  of  the  specifications  or  such  extracts  as  you 
wish  to  keep.  1  mention  the  10  inches  by  15  inches  size  be- 
cause this  will  take  legal  cap  size  paper,  on  which  most  speci- 
fications are  written,  without  folding. 

In  my  office  1  use  two  colors  of  folders.  The  white 
folder  is  used  wdien  the  estimate  is  made  and  filed  away. 
Should  an  order  result  the  estimate  is  transferred  to  a  pink 
folder,  given  the  same  number  and  riled  in  another  drawer. 
In  this  manner  wdien  you  wish  to  destroy  back  files  you  do 
not  destroy  the  estimates  covering  contracts  secured,  as  these 
slinuld  be  preserved  for  future  reference. 

A  duplicate  copy  of  each  sales  ticket  is  made  for  the 
estimating  department  and  this  is  filed  with  the  estimate. 
In  this  manner  without  any  extra  work  or  red  tape  the  esti- 
mator is  at  all  times  in  touch  with  the  operating  department. 
There  must  be  the  fullest  co-operation  between  the  estimat- 
ing department  and  the  outside  superintendent.  W'illiout 
this  you  cannot  expect  to  get  satisfactory  results. 

The  collecting  and  study  of  these  units  is  a  most  inter- 
esting, instructive  and  valuable  educational  pursuit,  and  1 
hope  tliat  more  of  our  contractors  will  take  up  the  subject 
seriously  and  get  in  the  habit  of  reducing  their  labor  to  these 
small  units  wdiich  will  do  much  to  remove  the  uncertainty 
of  the  old  slipshod  lump  guess  of  the  past. 

There  is  unfortunatelj'  no  golden  rule  which  will  abso- 
lutely prevent  errors.  Judgment  must  of  course  be  exercised 
in  liandling  any  class  of  figures,  but  I  can  say  to  you  .gentle- 
men that  if  any  of  you  are  not  estimating  your  labor  in 
itemized  unit  form  the  sooner  you  start  the  belter  off  you 
will  be  financially  and  j'ou  will  find  yourselves  in  the  position 
of  having  confidence  in  your  estimates,  because  they  will  be 
more  accurate  and  where  the  competition  is  keen  and  work 
nmsl  often  be  taken  on  close  margins  you  can  better  judge 
just  how  far  you  can  go  and  know  when  to  tm-n  down  an 
unprofitable  job. 


Mr.  Shields  Head  of  Separate  Department 
The  Board  of  Control  have  consented  lo  the  separation 
of  the  Electrical  Inspection  Department  from  the  Architect's 
Department.  Mr.  Shields,  the  chief  electrical  inspector  re- 
cently appointed,  will  therefore  carry  on  the  operation  of 
this  dei)artment  entirely  independently.  Mr.  .Shields  has 
already  made  a  good  start  by  electing  a  number  of  competent 
inspectors.  These  are  Messrs.  C.  H.  Smart,  first  assistant; 
W.  j.  Bate,  second  assistant;  1'.  T.  Gaston,  third  assistant; 
\\  .  .\.  Butehart,  fourth  assistant.  Further  appoinlmenis  will 
be  maile  in  the  near  future. 
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The  Wiring  of  Old  Houses- A  Big  Field  Tliat 
Has  Scarcely  Been  Touched 

The  war  and  the  general  business  depression  which  pre- 
ceded it  have  undoubtedly  influenced  the  business  of  the 
electrical  dealer  and  contractor  in  so  far  as  it  refers  to  new 
buildings.  Statistics  show  that  there  has  been  a  very  con- 
siderable falling  off  in  the  building  trades.  The  wiriny  of 
new  buildings  and  the  supply  of  equipment  thereto  has,  liow- 
ever,  occupied  an  unjustifial)ly  prominent  position  in  tlie 
mind  of  the  dealer  and  contractor  during  the  past.  In  like 
proportion  the  field  of  unwircd  finished  houses,  has  been 
under-estimated.  In  this  connection  much  excellent  work 
in  the  way  of  collecting  statistics  on  the  percentages  of  peo- 
ple using  electricity  in  towns  of  various  sizes  has  been  per- 
formed by  the  National  Electric  Light  Association  of  the 
United  States  and  similar  organizations,  and  a  very  excellent 
book  which  treats  of  the  wiring  of  finished  buildings,  by 
Terrell  Croft,  is  just  ofi'  the  press.  This  book  is,  in  our 
estimation,  the  most  important  publication  from  the  elec- 
trical contractor's  viewpoint  that  has  made  its  appearance. 
If  nothing  else  it  has  pointed  out  the  tremendous  proportions 
of  the  business  possibilities  in  the  wiring  of  finished  build- 
ings, though  it  has  done  much  more  than  this  and  by  very 
excellent  illustrations  and  lucid  explanations  has  portrayed 
the  most  approved  methods  of  overcoming  the  difficulties 
met  with  in  this  class  of  work. 

Mr.  Croft's  statements  with  regard  to  statistical  in- 
formation available  with  reference  to  finished  buildings  not 
equipped  with  electric  wiring  and  appliances,  are  sufficiently 
definite  to  open  our  eyes  to  the  fact  that,  as  a  profession, 
the  electrical  contractors  have  been  neglecting  a  large  and 
profitable  field.  His  figures  apply  largely  to  towns  and  cities 
in  the  United  States,  though  in  certain  cases  Canadian  towns 
were  included.  The  statement  is  made  that  in  different  sec- 
tions of  the  country,  the  number  of  central  station  customers 
ranges  from  a  minimum  of  20  to  a  maximum  of  200  per  1,000 
of  population,  with  an  average  around  .JO  or  60.  ft  is  pointed 
out  that  in  Strassburg,  Germany,  and  in  Milan,  Italy,  the 
development  has  reached  a  value  of  over  150  customers  per 
1,000  population,  which  goes  to  show  that  we  are  a  long- 
way  from  the  limit  to  which  this  field  might  profitably  be 
developed. 

Speaking  again  of  the  percentage  of  houses  wired,  the 
statement  is  made  that  figures  available  covering  various 
sections  of  the  North  American  continent  indicate  that  58 
per  cent,  only  of  the  houses  are  wired,  the  average  being 
taken  from  100  towns  of  a  population  of  5,000  or  less.  In 
towns  with  a  population  ranging  from  5,000  to  10,000  the  per- 
centage is  54.  In  thirty-two  cities  with  populations  between 
10,000  and  20,000  the  percentage  runs  as  high  as  00,  aiid  in 
newer  sections  of  the  country  it  is  considerably  higher  than 
this.  These  figures  are,  of  course,  based  on  incomplete  re- 
turns, and  it  is  judged  that,  if  complete  returns  were  avail- 
able, the  percentage  would  be  considerably  lower. 

It  is  pointed  out  that,  in  a  number  of  cities,  illuminating 
gas  customers  reach  as  high  as  250  per  1,000  population,  and 
there  is  no  apparent  reason  why  (he  electrical  development 
should  not  at  least  equal  this,  and  indeed  exceed  it.  This 
being  the  case,  any  town  wliere  there  are  not  at  least  200 
customers  per  1,000  population  has  splendid  possibilities 
ahead  of  it  for  the  central  station  contractor  and  the  dealer. 
One  authority  is  quoted  as  estimating  that,  considering  the 
entire  country,  only  al)Out  8  per  cent,  of  all  houses  are  ecjuip- 
ped  for  electricity. 

The  foregoing  remarks,  l)ased  on  authoritative  and  more 
or  less  complete  statistics,  indicate  very  definitely  the  line 
along  which  electrical  contractors  should  be  operating  in 
Canada  to-day.     It  is  probable  that,  in  many  of  our  towns. 


from  50  to  75  per  cent.  c>f  the  houses  are  not  wired.  This 
is  a  good  time  to  start  an  advertising  campaign.  Electric 
current  is  getting  cheaper;  electrical  appliances  are  getting 
cheaper;  labor  is  more  abundant.  We  believe  the  contractor 
..liO  makes  a  special  study  of  this  field  at  the  present  time 
will  obtain  results  quite  beyond  his  expectations.  Incident- 
ally he  will  do  well  to  equip  himself  with  a  good  book  such 
as  that  from  which  we  have  quoted.  It  is  published  by  the 
McGraw-Hill  Book  Company,  Inc.,  New  York,  and  may  be 
obtained  through  this  office. 


Winnipeg  Jovians  Make  Merry 

The  Jovians  of  Winnipeg  have  just  carrie<l  to  a  successful 
conclusion  their  first  annual  Bonspiel,  which  took  i)lace  in 
the  Granite  Rink,  play  starting  Monday,  March  1st  and  fin- 
ishing on  March  .'ird.  Sixty-four  players  participated  in  the 
event. 

.\  list  III  the  active  Joxians  was  taken  from  which  six- 
teen skips  were  selected,  the  selection  being  made  with  a  view 
to  placing  at  the  head  of  each  rink  a  skip  having  some  ex- 
liericnce  with  the  game  and  consequently  better  able  to  guid(' 
his  rink  and  make  the  play  more  interesting.  It  was  left  in 
the  hands  of  the  different  skips  to  select  their  own  rinks,  the 
committee  thinking  this  would  be  a  much  better  scheme  than 
making  the  selection  themselves,  for,  by  a  skip  selecting  his 
own  men  he  could  surround  himself  witli  players  with  whom 
he  was  acquainted  and  in  that  way  make  the  whole  event 
more  congenial. 

There  were  two  events  in  this  Bonspiel.  the  Challenge 
and  the  Consolation.  For  the  Challenge  Event,  Mr.  C.  S. 
Shipman,  of  the  Shipman  Electric  Company,  donated  a  very 
iiandsome  cup  which  is  to  be  played  for  annually,  the  cup  not 
passing  into  the  permanent  posession  of  the  winning  rink, 
but  instead  a  small  silver  shield  suitably  engraved  with  the 
names  of  the  winning  rink  will  be  placed  on  the  ebony  base. 
This  cup  will  be  held  by  the  winning  rink  for  one  year.  To 
go  with  this  cup,  Mr.  H.  W.  Billing,  of  the  Northern  Electric 
Company,  donated  four  very  handsome  pins  as  individual 
lirizes  for  the  rink  winning  this  event. 

The  play  in  this  event  was  very  closely  contested  all  the 
way  through,  the  semi-finals  and  finals  being  very  close 
games  and  particularly  fitting  for  final  games,  the  play  all 
the  way  through  being  keen  and  the  score  very  small  indi- 
cating how  evenly  matched  the  different  rinks  were. 

Mr.  M.  H.  i'"arnsworth,  of  the  H.  W.  Johns-Manville 
t-ompany,  was  successful  in  winning  this  event,  but  not,  how- 
ever, without  playing  a  very  hard  game  with  A.  \V.  Lamonl 
of  the  Canadian  W'estinghouse  Company,  this  game  not  being 
decided  until  the  last  stone  was  thrown.  Farnsworth  proved 
to  be  a  little  too  much  for  Lamont,  and  to  him  and  the  in- 
dividual players  on  his  rink,  the  Jovians  as  a  whole  extend 
their  hearty  congratulations. 

The  play  in  the  Consolation  Event  was  also  closely  con- 
tested, and  the  finals  in  this  game  between  Mr.  L.  B.  Dick 
son,  of  the  McDonald-Wilson  Lighting  Coiupany,  and  Mr.  j. 
\\'.  'Sanger,  of  the  Sieiuens  Company  of  Canada,  brought 
out  some  exceptionally  brilliant  work,  it  being  anybody'.-, 
game  until  the  last  stone  was  thrown.  Dickson,  liowever, 
liroved  too  much  for  his  opponent,  and  Sanger  had  to  be  satis- 
lied  with  the  small  end  of  the  score. 

The  Winnipeg  Jovians  also  extend  to  Mr.  Dickson  their 
hearty  congratulations  in  winning  this  event,  which  carrier 
with  it  a  cup  and  fruir  individual  prizes. 

It  is  intended  to  make  this  Jovian  i'duspiel  an  annual 
affair,  aiid  all  the  Jovians  are  looking  forward  to  staging  a 
much  larger  Bonspiel  next  year.  We  are  indebted  to  Mr. 
Skinner,  of  ^^^  F.  Skinner,  Limited,  for  the  above  informa- 
tion. 
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What    is    New    in    Electrical    Appliances 


An  Electric  Starter  for  Every  Automobile 

The  illustratimi  luTcwitli  represents  the  l.aiiil)  electric 
starter  for  use  on  motor  cars  not  originally  equipped  with 
this  convenience.  This  starter  can  be  installed  on  any  type 
of  car  and  is  guaranteed  to  crank  any  engine  and  spin  it 
many  times  faster  than  could  be  effected  manually.  The 
motor  is  placed  in  front  of  the  car  and  is  connected  to  the 
crank  shaft  liy  a  worm  gear  reduction.  The  motor  itself  is 
driven  from  a  storage  liatlery.  contact  being  made  simply  by 


The  Lamb  Electric  Starter. 

a  push  button  on  the  floor  of  the  car.  .\  special  12-volt  gen- 
erator is  used  in  connection  with  this  starter,  for  charging 
the  battery,  and  on  account  of  its  peculiar  shape,  is  claimed  to 
be  more  easily  installed  on  a  car  than  the  regular  design  of 
generator.  The  output  of  this  generator  is  automatically 
controlled,  so  that  the  battery  is  at  no  time  charged  at  too 
high  a  rate.  The  whole  system  is  claimed  by  the  manufac- 
turer to  be  extremely  simple.  It  consists  of  the  three  prin- 
cipal parts  of  motor,  battery  and  generator.  This  equipment 
is  being  manufactured  by  the  F.  J.  Lamb  Company,  '.140 
Jefferson   Avenue.   Detroit,   Mich. 


Portable  Fault  Localizer 
A  portable  fault  localizer,  for  quickly  locating  a  ground 
on  a  power  cable  is  now  being  marketed  by  the  Westing- 
house  Electric  &  Manufacturing  Company.  The  position 
of  a  ground  is  read  directly  off  the  dial  in  terms  of  percent, 
of  length  of  defective  cable.  It  is  an  api)lication  of  the 
Wheatstone  bridge  with  all  the  necessary  apparatus  con- 
tained in  one  portable  case  wired  for  connection  to  the  cir- 
cuit to  be  tested.  Its  use  assumes  that  the  cable  is  ground- 
ed at  only  one  point  and  that  a  parallel  conductor  of  the 
same   lengtli   and   resistance  as   the   faulty   caldc   is  available. 


Parallel  Conduclor 


Jumper 


Lamp  BanH 


Plan  of  Fault  Localizer. 

.\fter  proper  connectif)ns  are  made,  a  dial  on  the  instrument 
is  revolved  by  means  of  a  knob  in  the  middle  of  the  localizer 
until  the  galvanometer  shows  no  deflection  when  the  key  is 
dosed.  The  reading  of  the  meter  then  gives  the  percentage 
of  length  iif  the  feeder  from  the  point  where  the  lest  is  be- 


ing made  to  the  location  of  the  ground,  assuming  the  total 
length  of  the  feeder  to  be  100  per  cent.;  the  red  scale  indi- 
cating that  the  ground  is  on  the  conductor  connected  to  the 
binding  post  marked  red,  and  the  black  scale  indicating  to 
the  binding  post  marked  black.  Direct  current  only  is  used 
in  these  tests.  The  fault  localizer  consists  of  a  polished 
wooden  case  which  contains  all  the  parts  necessary  for  the 
test  except  the  source  of  direct-current  supply  and  the  leads 
to   the   cables.     Two   styles   are   furnished,   one   containing  a 


Portable  Fault  Localizer. 

galvanometer  and  the  other  for  use  with  a  separate  galvano- 
meter. The  variable  resistance  arms  consist  of  two  loops 
of  low  resistance  wire  attached  to  the  side  of  the  revolving 
disc,  upon  which  the  dial  is  attached,  so  that  contact  is 
easily  made  from  two  brushes  attached  to  the  case  and  con- 
nected to  the  galvanometer  terminals.  As  the  disc  is  re- 
volved the  point  of  contact  between  the  brushes  and  the 
resistance  loops  is  thus  varied,  as  in  the  slide-wire  bridge. 
The  dial  is  calibrated  in  percentage  of  the  length  of  the 
conductor  tested,  so  that  the  reading  is  direct.  The  gal- 
vanometer is  highly  sensitive,  having  a  "uni-pivot"  bearing, 
which  does  not  have  to  be  levelled  to  take  readings.  It  can 
be  used  for  general  testing  wherever  a  portable  galvano- 
meter of  its  sensibility  is  desirable,  and  can  easily  be  removed 
from  the  case  when  this  is  desired.  It  has  a  resistance  of 
5  ohms,  full  scale  reading  .000.10  ampere,  and  sensibility 
.00001   ampere   division. 


Samples  of  Renewable  Fuses 

The  Economy  Fuse  &  Manufacturing  Company  of  Can- 
ada, Limited,  Unity  Building,  Montreal,  are  distributing  sam- 
ples of  their  renewable  fuse.  The  use  of  renewable  fuses  is 
.growing  in  popularity  on  account  of  the  saving  in  replacing 
charges,  and  the  Economy  type  is  one  of  the  best.  With 
each  fuse  the  company  supply  two  extra  renewals  and  when 
tliese  are  used  up,  new  ones  can  be  purchased  for  from  2 
cents  up,  depending  on  the  size.  The  company  are  also  dis- 
tributing some  informing  literature  in  the  form  of  booklets 
entitled,  "Economy  Renewable  Cartridge  Fuses."  The  Econ- 
omy Fuse  Company  claim  that  by  using  their  fuses,  80  per 
cent,  of  fuse  cost  is  saved  over  the  old  non-refillable  type. 
The  time  taken  to  refill  a  fuse  is  negligible  and  the  opera- 
tion so  simple  that  the  least  experienced  operator  can  easily 
handle  it. 


The  Canadian  Westinghousc  Company  have  declared 
a  quarterly  dividend  of  1  i)er  cent,  for  the  first  three  months 
of  191,'i.  This  compares  with  1-1  .j  per  cent,  for  the  same  per- 
iod a  year  ago. 


March  15,  1913 


THE     ELECTRICAL    NEWS 


37 


Burke  Suspension  Type  Lightning  Arresters 

The  accompanying  cut  pictures  a  new  lightning  arrostcr 
for  S.SOCy  and  6,600  volt  service  recently  placed  on  the  nuirkel 
by  the  Railway  and  Industrial  Engineering  Company,  of  Pitts 
burgh,  Pa.  It  is  known  as  the  Burke  Suspension  Type  Light- 
ning Arrester  and  consists  of  an  adjustable  horn  gap  with  a 
resistance  in  series  with  the  ground  circuit.     Th'-  arrester  can 


Suspension  type  arrester. 

be  suspen<le(l  direct  from  the  transmission  line;  it  is  m.; 
necessary  to  cut  the  line,  and  no  mounting  is  recpiired.  .Ml 
metal  parts  are  of  brass.  Koppat  resistance  is  used  in  the 
ground  circuit  to  limit  the  flow  of  dynamic  current  whieli 
might  otherwise  result  if  two  or  more  phases  discharge'! 
simultaneously.  The  arrester  can  be  used  on  circuits  of  aii\ 
capacity. 


Daum  Refillable  Fuse 

The  illustration  herewith  reijresents  the  latest  type  of 
Daum  refillable  cartridge  fuse  shells  for  electric  light  and 
power.     This  is  their  type  B  fuse,  which  lias  lieen   improved 


Type  B  refillable  fuse. 

by  slightly  dishing  the  metal  bar  threaded  on  the  cotter, 
thereby  preventing  the  fuse  wire  from  being  cut.  All  Daum 
fuses  are  in  accordance  with  the  rulings  of  the  National 
Board   of   Fire   LTndervvriters. 


EverReady  Fountain  Pen  Light 

.\  new  type  of  flashlight,  exactly  like  a  "banker's"  foun 
lain  pen  in  size  and  appearance,  has  just  been  announced  ]<y 
the  Canadian  Ever  Ready  Works,  90  Chestnut  Street,  To- 
ronto, Ont.  This  fountain  pen  light  has  several  important  and 
exclusive  features.  The  light  can  be  either  flaslied,  or  burned 
continuously,  as  desired  and  laid  down  while  burning,  so  that 
both  hands  are  free  to  work.     The  tungsten   battery  for  this 


Just  fits  your  vest  pocket. 


N* 


li.i;lLt  has  l)een  designed  and  made  with  special  care  and  only 
the  very  highest  grade  of  materials  is  used  in  it.  Its  life,  as 
shown  by  tests,  is  claimed  to  be  longer  than  any  of  the  otlier 
similar-sized  batteries  on  the  luarket  and  is  fully  guaranteed. 
The  fountain  pen  light  is  5)4  inches  long,  .>4-inch  in  diameter, 
and  weighs  only  lyi  ozs.  It  has  a  clip  so  that  it  con  be  se- 
curely carried  in  the  vest  pocket,  without  inconvenience. 


Guards  for  Portable  Lamps 

Two  types  of  non-detachable  guards  for  portable  lamps 
are  shown  in  the  accompanying  illustrations,  that  illustrated 
m  Fig.  1  being  ecpiipped  with  an  open  end  and  that  in  i'"ig. 
3  with  a  closed  end.  The  open-end  guard  is  designed  chiefly 
for  pit  work.  In  the  closed-end  guard  the  end  piece  is  hinge<i 
to  the  cage  by  means  of  a  rivet  to  allow  for  replacement 
of  the  lamp.  A  thumb  nut  is  employed  to  hold  the  end  piece 
fast.     The   open-end   guard   is  equipped   with   a   side   hook  as 


Two  types  of  non-detachable  guard.s. 

shown  in  the  illustration.  The  cage  is  of  steel  and  the  wires 
are  electrically  welded.  The  closed-end  guard  is  l.'i  ins.  long, 
including  hook  and  handle,  and  weighs  approximately  3,") 
ounces.  The  open-end  lamp  guard  is  10  ins.  long  over  all, 
including  handle,  and  weighs  20  ounces,  lioth  guards  are 
sulistantial  in  construction  and  are  designed  for  use  with  cir- 
cuits, with  pressures  up  to  000  volts.  The  guards  are  being 
placed  on  the  market  liy  the  Electric  Service  Supplies  Com- 
Ii.iny,   riiiladelphia.   Pa. 


Collecting  Accounts  by  Telephone 

Some  accounts  can  be  collected  quite  readily  by  calling 
the  customer  up  on  the  telephone,  especially  if  he  be  the 
user  of  a  rural  line.  A  customer  on  a  party  line  will  not 
take  any  chance  of  his  neighbor  liearing  him  being  asked  for 
payment  of  his  debts,  and  most  rural  customers  will  imme- 
diately make  some  arrangements  about  payment  rather  than 
have  this  repeated. 


The  Western  Electric  Company,  Limited,  has  been  in- 
corporated with  capital  of  $10,000,  and  head  office  in  Van- 
couver. 
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Shawmut  Fuses 
Tin-  National  Electric  Code  standard  lusts  of  to-day  arc 
made  up  in  two  types,  the  ferrule  and  knife  blade  form  ot 
contact.  l'"uses  up  to  and  including  00  amp.  are  of  the  ferrule 
cimlact.  while  above  this  capacity,  knife  blade  contact  is 
used.  On  all  Northern  Electric  Shawmut  ferrule  contact 
fuses,  drawn  copper  ferrules  arc  used  to  give  maximum  con- 
ductivity, obviating  objeclional  heating  under  all  conditions. 
This  feature,  coupled  with  the  black  fibre  tubing,  provides 
close  regulation  from  an  electrical  standpoint,  and  at  the 
same  time  aflfords  a  fuse  of  good  external  appearance.  On 
panel    boards   or   switchboards   this   copper   and    black   finish 


shows  to  best  advantage.  The  internal  construction  of 
Shawniut  fuses  has  been  carefully  developed,  especially  with 
reference  to  the  shape,  area  and  volume  of  the  link  which  has 
been  so  designed  that  a  minimum  amount  of  heat  is  given  to 
the  insulator  container  while  at  the  same  time  perfect  opera- 
lion  is  insured  on  short  circuit.  Careful  tests  have  shown 
that  with  a  given  shape  and  size  of  the  fusible  element  varia- 
tions in  condition  of  the  filler  causes  a  marked  change  in 
the  carrj-ing  capacity  of  the  fuse.  Shawmut  fuses  also  in- 
clude an  indicator  that  is  positive  and  reliable  in  operation. 
The  red  target  in  position  shows  a  perfect  fuse,  but  when 
displaced  indicates  the  fact  that  the  fuse  has  operated  to  open 
the  circuit. 


Two  New  Electric  Irons 

The  National  Electric  Heating  Company,  Limited,  Queen 
Street  East,  Toronto,  have  just  placed  on  the  market  two 
new  electric  irons,  the  "Classic"  and  "Model  B,"  which  com- 
bine the  following  essential  features: — Leaf  unit  element, 
special   new   plug,    proper   shape,    non-arcing   contacts,    large 


ironing  surface,  perfect  balance.  The  wide  experience  of  this 
company  in  manufacturing  heating  appliances  should  be  suffi- 
cient guarantee  of  the  reliability  of  these  new  units.  The 
"Model   B"   iron    is   illustrated    heri-wilh. 


Takes  Strain  off  Binding  Screws 

The  cap  of  the  small   separalde  attachnunt  i)lug  sliown 
herewith   is   provided   with    a   composition    strain-relief    split 


l)ushing,  which  when  threaded  into  the  top  of  the  cap  serves 
as  a  handle  for  withdrawing  the  plug  from  the  receptacle. 
The  split  bushing  grips  the  cord  tightly  and  relieves  the  bind- 
ing screws  from  strain,  making  unnecessary  the  tying  of  a 
knot.     The  device  is  rated  at  660  watts  at  a  pressure  of  250 


€l^ 


ms 


volts.  The  cap  is  of  composition  material  and  is  interchange- 
able with  attachment  plugs,  wall  and  flush  receptacles  of 
cither  the  "T"  slot  or  small,  contact  type,  made  by  Harvey 
Hubbell,  Inc.,  Bridgeport,  Conn.,  the  manufacturers  of  the 
device.  The  base  is  either  of  glazed  ])orcelain  or  composi- 
tion material. 


A  Good  Portable  Lamp 
The  illustration  herewith  shows  a  portable  lamp  which 
is  being  placed  on  the  market  1>y  the  Leindorf  Electric  Light 
Company,  New  York.  One  of  the  features  of  this  portable 
lamp  is  a  universal  joint,  by  means  of  which  the  lamp  can 
he  turned  in  an3'  direction  desired.  The  lamp  is  provided 
with  ten  feet  of  cord  and  all  slack  cord  is  wound  around  a 
device  concealed  in  the  base.     The  cord  is  fitted  with  a  push- 


plug  which  is  snapped  into  the  socket,  no  screwing  into  place 
being  necessary.  Use  is  made  of  a  Cutler- Hammer  push-but- 
ton socket.  The  shade  fits  over  the  bulb  as  shown  and  is 
easily  detachable;  it  is  ."i  in.  in  diameter  and  2..'i  in.  high.  The 
diameter  of  the  base  is  .'i.T.'i  in.,  and  with  an  ordinary  60-watt 
tungsten  lamp,  the  total  height  is  12  in.  .\  clamp  is  attached 
to  the  base,  which  can  be  fitted  to  articles  with  thickness 
varying  from   '.s   in.  to  3)4   in- 


Obituary 

Mr.  riiiiiiias  Ross,  of  the  llawkesb\iry  b.hclric  Light  and 
I'ovvcr  tonipaiiy.  Liiiiilcd.  Ilawkesbury.  < 'ill.,  passed  .iw.iy 
leccntlv. 
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A  New  Principle  in  Trolley  Frogs 

TIkmc  are  a  great  many  designs  f)f  trolley  frogs  on  the 
markfl  and  each  has  its  good  points.  Some  have  advantages 
over  others  in  the  straight  under-run  and  flexible  approach 
features,  easy  method  of  installation,  and  long  life  under  se- 
vere operating  conditions.  Some  have  the  advantage  of  be- 
ing designed  in  only  one  degree  of  angle  to  take  care  of  all 
conditions  regardless  of  the  degree  of  curvature  of  the  track, 
necessitating  the  carrying  of  only  two  styles  of  stock;  that 
is,  tlie  right  hand  and  left  hand.  The  latest  development  in 
this  line  is  the  Westinghouse  type  BR  frog.  This  is  a  trol- 
ley frog  without  moveable  parts  that  can  be  used  with  perfect 


success  at  points  where  high  speeds  are  obtained,  the  design 
Ijcing  such  that  the  trolley  wheel  does  not  travel  on  its 
flanges,  and  therefore  no  bump  occurs  when  the  bearing  of 
tlie  wheel  is  transferred  from  the  groove  to  the  flange.  It  is 
this  bump  that  invariably  dislodges  he  wheel  from  the  wire. 

The  illustrations  show  the  Westinghouse  type  BR  frog 
for  a  15  degree  angle  designed  for  city  service.  The  malle- 
able iron  frog  has  recently  become  popular  on  account  of  its 
long  life  as  compared  with  the  l>ronze  frog,  although  a  greai 
many  operating  men  prefer  the  latter  on  account  of  the 
longer  life  obtained  from  the  trolley  wheels.  This  argument 
does  not  apply  to  the  type  BR  malleable  iron  frog,  as  the 
resistance  to  the  pasage  of  the  trolley  wheel  is  less  than  with 
any  design  of  bronze  frog.  Therefore  a  wheel  will  give  long- 
er life  operating  under  the  type  BR  malleable  iron  frog  be- 
cause the  flanges  of  the  wheel  never  engage  the  frog  body, 
practically  eliminating  the  arcing  at  these  points.  This  typ'; 
can  be  placed  almost  directly  over  the  track  switch  point, 
preventing  the  side  wear  of  the  wire  caused  by  the  wheel 
riding  angularly  before  entering  the  frog.  When  the  frog  is 
])laced  in  its  proper  position  the  wheel  will  be  in  a  iiosition 


to  engage  the  turn-out  runner  before  it  commences  to  grind 
the  side  of  the  wire.  Due  to  the  over-lapping  of  the  runners 
as  shown  in  the  illustrations,  there  is  practically  a  continuous 
contact  of  the  tread  of  the  wheel  during  the  period  of  transi- 
tion. 


Dull  Finish  Black  Paint 

The  National  Electrical  Contractor  recommends  the  fol- 
lowing ingredients  for  a  good  low-priced  black  paint  fo'- 
iron  and  brass  electrical  fittings.  It  is  said  to  be  reasonably 
permanent  and  will  dry  without  a  gloss. 

Gilsonite,  fused 2  lb. 

Lamp  Black 9  oz. 

Boiled  Linseed  Oil 6  oz". 

When  applied  to  metal  the  paint  gives  a  finish  that  resem- 
bles hard  rubber.  In  compounding  the  paint: — (1)  Melt  the 
gilsonite  with  a  slow  even  heat.  (3)  Pour  the  lamp  black 
into  the  melted  gilsonite  and  stir.  (.3)  Now  add  the  linseed 
oil  and  stir  until  the  composition  is  even.  In  using  the  paint, 
thin  it  down  to  a  workable  consistency  with  benzine,  as  the 
composition  made  as  above  is  too  heavy  for  application  with- 
out dilution. 


New  Style  A.  C.  Ceiling  Fan 

This  new  fan,  manufactured  by  The  Robbins  &  Myer.-i 
Company,  Springfield,  O.,  is  of  the  self-starting,  induction 
type.  The  field  coils  are  securely  attached  to  the  laminated 
st<iel  core  and  arc  thoroughly  insulated  from  it.  The  rotor 
is  built  up  of  electrical  sheet  steel  laminations  with  copper 
conductors  securely  rivetted  to  the  copper  end  rings.  A  ball 
bearing  is  used,  consisting  of  upper  and  lower  hardened  steel 
plates  ground  to  size,  with  the  separator  containing  fourteen 
large,  high  grade  steel  balls.  This  bearing  is  immersed  in 
oil.  The  oil  is  poured  through  a  hole  in  the  top  of  the  motor 
body  and  passes  through  conductors  into  the  lower  oil  cham- 
ber. A  spiral  groove  in  the  bearing  acts  as  a  centrifugal 
pump  when  the  fan  is  operating,  thus  circulating  the  oil  along 
the  shaft  continuously  from  the  lower  to  the  upper  chamber. 
The  fan  has  four  blades  with  a  sweep  of  54  inches  in  diam- 
eter. The  blade  length  is  23.>4  inches;  the  width  is  5K'  inches 
at  the  shank  end,  and  034  inches  at  the  outer  end.  The  blade 
shank  is  supported  in  the  hub  directly  beneath  the  motor. 
The  fan  is  regularly  equipped  with  a  3-point,  two-speed  switch 
and  regulator.     The  switch  serves  to  start  and  stop  the   fan 


A  good  fan  for  191.5. 

as  well  as  to  regulate  its  running  speeds.  The  fixture  box 
has  four  holes  suitable  for  standard  -l-Ji-inch  brass  fixture  pipe 
connection;  and  the  customer  can  readily  wire  the  molnr  and 
attach  electrolier  fittings  for  lights  of  desired.  The  fan  is 
made  for  110  and  220  volts,  GO  cycles  and  at  present  is  made 
in  plain  design  only. 


Robbins  &  Myers  Exhibit  at  the  Panama-California  Exposi- 
tion, San  Diego,  California 

The  illustrations  herewith  show  exterior  and  interior 
views  of  the  exhibit  installed  by  Tlic  Robbins  &  Myers  Com- 
pany, Springfield,  Ohio,  in  the  Home  Economy  Building  at 
San  Diego.  The  central  feature  of  the  display  is  a  revolving 
stand  upon  which  a  solid  bank  of  desk  fans  are  mounted  in 
the  form  of  a  cone.  In  addition  to  the  motion  of  the  display 
as  a  whole,  all  of  the  fans  are  in  operation.     A  central  column 


Interior  motor  and  fan  display. 
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with  arms  hrancliiiig  from  the  top.  supports  three  ceiling;  fans 
which  are  also  in  operation.  Other  fans  of  all  types  are 
moiuited  at  various  points  about  the  exhibit. 

Immediately  surrounding  the  revolving  fan  display  are 
circular  display  benches,  upon  which  the  complete  line  of 
kolibiiis  &  Myers  small  motors  are  exhibited,  from  the  1/40 
horse-power  size  up  to  !.">  horse-power.  Direct  current  mo- 
tors are  displayed  on  one-half  of  the  circular  bench  and  alter- 
nating  current   motors   arc   shown   on   the   other    half.     The 


Kubbins  &  Myers  San  Diego  Exhibition. 

remainder  of  the  space  is  given  to  small  machines  of  all 
Uinds  which  are  equipped  with  Kobbins  &  Myers  motors. 
The  following  list  of  the  machines  which  make  up  this  fea- 
ture ol  the  display  will  give  some  idea  of  the  variety  which 
has  been  obtained  here: — adding  machines,  addressing  ma 
chines,  portable  electrical  tools,  house  pumps,  air  compress- 
ors, vacuum  cleaners,  ventilating  fans,  corn  poppers,  candy 
furnace,  organ  blowers,  washing  machines,  cuspidor  polisher, 
carbonator,  engraver's  machine,  knife  grinder,  bench  lathe, 
humidifier,  churn. 


High-Voltage  Push-Button 

A  push-button  which  is  similar  in  size,  design  and  ap- 
pearance to  the  ordinary  battery  push-button  and  is  design- 
ated the  "push  easy"  button  has  been  developed  by  the  Rus- 
sell Electric  Company,  Danbury,  Conn.  It  is  rated  at  0  amp. 
at  a  pressure   of  110  volts  and   :i   amp.   at   a  pressure   of  230 


A  push-easy  button. 

volts,  'i'he  pu^-h-button  is  designed  I'nr  use  with  bells,  lionis, 
ri-lays  and  other  electrical  devices  of  the  open-circuit  type. 
The  button  closes  the  circuit  only  when  held  in  by  the  finger 
and  opens  the  circuit  when  the  finger  is  removed.  The  but- 
ton is  shown  in  the  accompanying  illustration  altarhed  to  an 
outlet  box  made  by  the  above  company. 


New  Two  Rate  Meter 

The  Chamberlain  ami  IfdokbaMi  Meter  Company,  Limit- 
ed, of  Toronto,  have  rccenlly  inlrrxluccd  a  new  form  of  their 
two  rate  instrument,  in  which  meter  and  clock  are  combined 
in  one  case.     The  difference  in  this  type  is  that  the  electrical 


C.  &  H.  two-rate  meter. 

operation  of  the  two  rate  counter  is  replaced  by  a  mechani- 
cally operated  change-over  device.  The  clock  also  runs  si.K 
weeks  with  one  w-inding  and  has  proven  itself  much  more  re 
liable  than  electrically-driven  clocks  since,  as  the  meter  is 
read  once  a  month,  it  can  be  wound  up  at  the  same  time.  As 
will  be  seen  from  the  illustration  the  whole  forms  a  neat 
and  compact  instrument  and  has  every  convenience  for  hand- 
ling. 


The  Electriquette 
The  illustration  shows  a  two-passenger  electric  vehicle 
vvliich  will  be  much  in  evidence  at  the  San  Francisco  Panama 
Pacific  International  Exposition  for  which  the  Electriquette 
Manufacturing  Company,  of  Los  Angeles,  have  already  the 
order  for  supplying  one  hundred.     This  machine  has  a  normal 


A,.i.ommodation  (or  two  only. 

speetl  of  three  miles  per  hour,  and  sufficieiU  ballery  capacity 
to  operate  it  for  eight  hours  on  good  streets  and  roads  such 
as  will  necessarily  prevail  around  the  Hxhiliition  Grounds. 
The  body,  as  will  be  seen,  is  of  rattan  and  very  oomfortable 
and  roomy,  as  well  as  being  located  close  to  the  ground. 
This  type  of  vehicle  is  already  in  operation  in  the  grounds 
of  the  San  Diego  Exposition  and  is.  in  fact,  the  only  convey- 
ance perniitted  on  the  grounds. 
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©  TRUMBULL  © 


"CIRCLE  T" 


Push   Switch 


Durability 


The  chief  and  all  important  point  of 
these  switches  is  their  capacity  for  work. 
On  tests  made,  these  show  to  be  superior 
to  almost  all  on  the  market.  We  say  this 
advisably.  For  experimental  purposes, 
we  put  some  of  these  under  a  tremendous 
overload,  with  the  result  that  they  showed 
an  unusual  strength. 


Smooth  Action 

The  Long  drive  controlled  by  strong 
and  carelull)  adjusted  spring-  action  is 
a  noticeable  feature  in  this  new  push 
switch. 


Easy    Action 

The  switch  is  operated  with  the 
least  possible  pressure,  consistent  with 
proper    mechanical    strength. 


Appearance 

The    appearance   of  these  switches  is 
all    that    can    be    desired. 


Few  Parts 

Made  from  fewer  parts,  which  tends 
to  reduce  friction,  placing  the  strength 
where  it  is  needed. 


Write  us  for  literature. 


The  Trumbull  Electric  Mfg.  Co. 


PLAINVILLE,  CONN. 


NEW   YORK 

114  Liberty  St. 


CHICAGO  SAN  FRANCISCO 

15  So     DaspUines  St.  595  Mis.ion  St. 

BUENOS  AIRES,     LONDON,     and 


BOSTON 

76-78  Pearl  Si. 

BARCELON.A 


PHILADELPHIA 

138  N.  10th  St. 
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Brantford,  Ont. 

'I'lu'  I. veins  I'.K-cti-ic  Company  suffered  loss  by  fire  re- 
cently. 

Crystal  City,  Man. 

Tlic  Louisa  Tclcpliouc  Company,  Limited,  lias  been  in- 
corporated with  capital  .$;iO,000  and  head  otiicc  in  Crystal  City 

Guelph,  Ont. 

The  Light  and  Heat  Commission  of  the  city  of  Guelph 
made  a  request  to  the  Hydro-electric  Power  Commission  of 
Ontario  to  be  allowed  to  collect  their  accounts  quarterly  in- 
stead of  monthly.  The  reply  of  the  Commission  is  that  "in- 
asmuch as  the  hydro  accounts  with  the  municipalities  are 
all  based  on  monthly  payment,  they  have,  for  this  and  many 
other  reasons,  found  it  necessary  to  adhere  to  the  monthly 
payment  in  all  except  rural  municipalities." 

Hemmingford,  Que. 

The  Hemmingford  Light,  Heat  &  Power  Company  has 
Ijcen  incorporated  with  a  capital  stock  of  $5,000.  The  object 
of  the  company  is  to  supply  electric  light  and  power  for  res- 
idences and  public  buildings  of  the  village  of  Hemmingford. 

Ladner,  B.C. 

The  Taylor  Electric,  Limited,  has  been  incorporated  with 
capital  ^ilO.OOO  and  head  office  in  Ladner,  B.C.  The  object 
of  the  company  seems  to  be  chiefly  to  carry  on  an  electrical 
contracting   business. 

Medicine  Hat,  Alta. 

The  Medicine  Hat  Light  &  Supply  Company  have  been 
awarded  a  contract  for  installing  the  lighting  fixtures  in  the 
new  stores  below  the  Young  Conservative  Club  Rooms. 

Montreal,  Que. 

.About  IJO  men  belonging  to  the  Bell  Telephone  Com- 
pany have  joined  the  First  and  Second  Overseas  Conting- 
ents. These  employees  are  from  over  the  entire  system  of 
the  company.  Three  of  the  men  died  while  the  First  Con- 
tingent was  in  camp  at  Salisbury  Plain. 

Mr.  Julian  C.  Smith,  the  general  manager  of  the  Cedars 
Kapids  Manufacturing  and  Power  Company,  stated  at  the 
annual  meeting  that  the  company  is  now  delivering  about 
,50,000  horse  power,  and  that  the  output  will  be  70,000  horse 
power  in  a  short  time.  This  is  under  the  contracts  made 
with  the  Montreal  Light,  Heat  and  Power  Company  and  the 
.-Muminum  Company,  Massena,  N.Y.  The  transmission  lines 
are  owned  by  the  concerns  named. 

At  the  annual  meeting  of  Merchants  Light,  Heat  &  Power 
Company,  which  is  controlled  by  the  interests  represented 
in  the  Cedars  Rapids  Manufaeturing  &  Power  Comi)any,  the 
following  were  elected:  Messrs.  J.  S.  Norris,  president;  H. 
Murray,  vice-president;  D.  Lome  McGibbon,  R.  M.  Wilson. 
Julian  C.  Smith,  directors,  and  James  Wilson,  secretary. 

The  Montreal  Board  of  Control  have  voted  an  appro- 
priation of  $.'i,'')0,000  for  the  laying  of  additional  conduits, 
much  of  the  work  being  in  the  nature  of  linking  up  the  sec- 
lions  already  completed.  The  work  will  be  on  a  portion  of 
St.  Lawrence  Boulevard,  from  Craig  Street  to  Sherbrooke 
Strcel,  also  the  section  of  the  city  between  Notre  Dame 
Street  and  Commissioners  Street,  and  a  further  section  mi 
McGill  Street  to  St.  Lawrence  Boulevard;  from  Craig  and 
St.  Antoine  Streets  from  Victoria  Square  tn  Windsor  Street; 
on  St.  James  Street  from  McGill  Street  to  Windsor  Street; 
on  Notre  Dame  Street  from  McGill  Street  to  Bonaventure 


Station;  and  on  Windsor  Street  from  Bonaventure  Station 
to  St.  Catherine  Street.  The  Electrical  Commission  are  pre- 
paring plans  and  specifications  for  this  work. 

Very  serious  damage  to  the  wires  of  the  Bell  Telephone 
Company,  Quebec  Railway,  Light,  Heat  &  Power  Company, 
and  the  Dorchester  Electric  Co.,  was  caused  by  a  heavy 
sl-.et  and  wind  siorm  in  the  ancient  capital.  The  wires  came 
down  in  every  direction,  and  for  several  days  the  <  ity  was 
without  power  or  electric  light  except  for  a  small  section 
served  by  the  Dorcliester  Company.  Many  factories  had  to 
close  down  owing  to  the  consequent  loss  of  power. 

.-Vt  a  luncheon  of  the  Montreal  Jovian  League,  Mr.  E. 
N.  Hyde,  of  the  Northern  Electric,  Limited,  spoke  on  the 
subject  of  illumination,  dealing  in  particular  with  the  physical 
cliaracteristics  of  light  and  its  effect  on  the  eye,  and  on  the 
question  of  suitable  lighting  from  the  point  of  effectiveness 
and  its  conformity  with  the  architectural  and  decorative 
values  of  buildings. 

Newmarket,  Ont. 

The  members  of  the  town  council  and  the  authorized 
officials  of  the  Toronto  and  York  Radial  Railway  Company, 
met  on  March  10th  and  completed  the  arrangements  for  con- 
necting up  the  town  with  radial  current.  It  is  hoped  that 
service  will  be  begun  inside  of  a  month. 

Ottawa,  Ont. 

At  the  ninth  annual  meeting  of  the  Ottawa  Light,  Heat 
and  Power  Company,  held  recently,  president  T.  Ahearn 
stated  in  his  report  that  the  revenues  from  all  sources  to- 
talled $873,654.34,  an  increase  over  the  previous  j'ear  of  $38,- 
902.03.  The  expenses  of  management,  operation  and  main- 
tenance, together  with  bond  and  bank  interest,  amounted 
to  $063,091.39,  being  $96,196.01  in  excess  of  last  year,  due  to 
increase  in  the  city  taxes  and  interest  on  current  liabilities. 
The  net  surplus  for  the  year  was  $240,562.95.  The  balance  at 
credit  of  profit  and  loss  account,  with  the  addition  of  this 
year's  surplus  is  $274,926.26.  From  this  four  quarterly  divi- 
dends at  the  rate  of  8  per  cent,  per  annum  were  paid,  amount- 
ing in  all  to  $250,727.05.  After  making  provision  for  bad  and 
doubtful  debts  there  remains  $9,697.91  at  credit  of  profit  and 
loss  account.  The  sum  of  $539,438.60  has  been  expended  on 
capital  account  during  the  year,  which  included  the  cost  of 
completion  of  a  new  steam  turbine  unit,  the  extension  of 
pole  lines,  etc.  The  exceptionally  low  water  in  the  Ottawa 
River  last  year  cost  the  company  an  extra  $50,000  in  their 
coal  bill.  The  following  were  elected  to  the  board  of  direc- 
tors for  the  ensuing  year:  President,  T.  Ahearn;  vice-presi- 
dent, Hon.  E.  H.  Bronson;  Travers  Lewis,  K.C.;  James  Man- 
uel. Warren  Y.  Soper,  C.  J.  McCuaig.  D.  R.  Street,  F.  W.  Fee. 

Peterborough,  Ont. 

The  Board  of  .Arbitrators,  consisting  of  His  Honor 
Judge  Huycke,  chairman;  Hon.  Wallace  Nesbitt,  Toronto, 
and  Mr.  R.  A.  Ross,  C.E.,  consulting  engineer,  Montreal,  have 
handed  down  their  judgment  in  the  matter  of  the  price  to 
I)e  paid  by  the  city  of  I'eterborough  for  the  properly  of  the 
Peterborough  Light  and  I'ower  Company,  Limited,  recently 
expropriated.  At  I  he  time  of  expropriation,  the  city  paid 
llie  company  $100. ODD,  .\n  additional  $54,615  is.  by  the  recent 
judgment,  awarded  to  the  company.  The  city  are  also  re- 
quired to  pay  the  costs  of  the  arbitration  and  interest  on  the 
amount  due  the  company  at  the  rate  of  5  per  cent.,  since  the 
1st  of  October,  1914. 
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The  Power  of  Aggressive  Methods 

The  possibilities  for  business  extensions  and  great  re- 
ductions in  many  of  our  smaller  towns  when  full  advantage 
is  taken  of  modern  methods  of  development,  .  distribution 
and  management,  are  splendidly  illustrated  in  the  case  of 
the  town  of  Selkirk,  Man.  Five  years  ago  the  resident  con- 
sumers in  this  town  were  paying  20  cents  per  kw.h.  for  a 
night  service  only.  Today  they  are  paying  7  cents  for  a  24- 
hour  service.  In  addition,  this  town  gives  a  special  cooking 
rate  of  2  cents  per  kw.h.  Under  the  original  system  the 
total  connected  load  never  exceeded  125  h.p.;  at  the  present 
time  the  connected  load  is  over  700  h.p.  This  town  claims 
to  have  the  lowest  lighting  rate  west  of  Winnipeg  with  the 
exception  of  Calgary,  and  the  lowest  heating  and  cooking 
rate  west  of  Winnipeg  without  exception.  A  brief  description 
of  this  plant  and  the  way  these  results  have  been  accom- 
plished are  noted  at  length  elsewhere  in  this  issue. 

It  may  be  argued  that  Selkirk  was  unusually  advantage- 
ously situated  in  being  able  to  purchase  power  from  a  large 
utilities  company,  operating  in  the  neighborhood,  but  we  sus- 
pect that  much  of  the  success  is  due  to  good  management 
and  the  progressiveness  of  the  officers  in  charge,  in  taking 
advantage  of  present-day  methods  of  extending  their  sys- 
tem. Lack  of  expansion  in  the  business  of  many  of  our  cen- 
tral stations  during  the  past  few  years  has  been  due  to  failure 
to  appreciate  that  the  people  will  respond  to  better  service, 
courteous  treatment,  and  lower  rates,  to  such  an  extent  as  to 
make  these  changes  of  policy  a  good  investment.  The  elec- 
trical authorities  of  Selkirk  have  evidently  guessed  this,  and 


given  their  customers  what  they  want.  Their  customers  in 
response  have  come  forward  with  increased  demands  for 
electric  power  in  its  various  forms.  Selkirk's  situation  could 
be  duplicated  in  scores  of  Canadian  towns,  if  the  Selkirk 
methods  were  adopted.  In  connection  with  the  article  we  print 
a  number  of  interesting  figures,  not  so  much  on  account  of  the 
value  of  the  figures  themselves  as  to  show  the  systematic 
manner  in  which  the  business  of  the  corporation  is  tabulated 
lor  immediate  reference.  The  municipality  or  company  that 
has  no  means  of  knowing  whether  conditions  of  to-day  are 
an  improvement  on  conditions  of  yesterday,  lacks  one  of  the 
chief  incentives  to  improve  the  conditions  of  to-morrow. 


Quantity  of  Light,  or  Quality  ? 

Good  lighting  in  the  home  is  coming  to  be  more  tlian  a 
mere  catch  phrase.  Too  long  it  has  meant  nothing  better 
than  plenty  of  light — in  many  cases  excess  of  light.  Even 
from  men  who  ought  to  know  better — and  do — we  often  hear 
some  such  remark  as  that  they  now  have  a  nitrogen  lamp  in 
their  den,  and  so  on — "current  costs  nothing,  you  know." 

After  all,  is  it  not  possible  that  the  cheapness  of  electric 
light  has  reacted  on  itself  and  defeated  the  very  object  we 
have  had  in  view  in  striving  for  it — in  fact,  can  it  not  be  said 
that,  as  used  at  present,  it  adds  to  our  discomfort  and  tends 
to  reduce  our  physical  fitness?  We  think  this  is  so  in  many 
cases. 

We  believe  the  significance  of  cheap  light  has  been  very 
generally  misunderstood.  Perhaps  this  is  natural  and  that 
the  reaction  against  the  conditions  of  semi-darkness  in  which 
we  have,  through  the  past  ages,  been  forced  to  spend  our 
evenings,  has  led  us  to  crave  the  other  extreme.  Doubtless 
the  pendulum  will  soon  swing  back  and  we  shall  realize  thai 
excessive  li.ght  loses  its  attractiveness  when  it  ceases  to  be 
a  novelty.  The  real  value  of  cheap  light  will  then  be  better 
understood. 

But  we  shall  never  come  to  a  proper  realization  of  the 
value  of  cheap  electric  current  until  we  fully  appreciate  the 
difference  between  bright  lighting  and  correct  lighting.  Under 
certain  possible  conditions,  these  two  terms  may  coincide  to 
some  extent,  but,  on  the  other  hand,  there  are  innumerable 
cases  where  a  much  subdued  light,  properly  controlled,  is  both 
more  beautiful  and  more  restful.  It  seems  to  be  a  mistake  to 
endeavor  to  duplicate  daylight  in  our  homes  at  night.  Day- 
light is  synonymous  with  activity  of  body  and  brain  and  ab- 
sorption in  business  affairs.  The  illumination  of  the  home 
siiould  induce  relaxation  of  mind  and  body  and  appeal  to  and 
tend  to  develop  those  qualities  of  men  and  women  not  shown 
in  daily  life,  chief  of  which  is  the  gift  of  appreciation 
of  beauty  in  art.  music,  literature  and,  last  and  greatest,  char- 
acter. 

Here  then  is  the  task  to  which  our  illumination  engineers 
must  set  themselves,  and  the  essential,  so  long  lacking,  is  now- 
abundantly  available — cheap  light.  The  other  essential  is 
proper  "control"  of  the  light;  in  this  also  our  manufacturers 
have  done  wonders  in  the  last  few  years.  The  tools  are 
therefore  to  hand;  it  only  remains  to  apply  them.  The  illu- 
mination engineer  of  to-day  must  be  a  man  with  an  apprecia- 
tion of  what  constitutes  correct  lighting,  and  he  must  also  be 
an  expert  in  the  use  of  his  tools.  Truly  the  harvest  is  al)und- 
ant.  but  the  laborers  are  few. 


Electricity  in  Mines 


Tlie  Board  of  Commissioners  recently  appointed  by  the 
Government  of  the  Province  of  Nova  Scotia  to  enquire  into 
the  use  of  electricit}'  in  the  mines  of  the  province,  have  pub- 
lished their  report.  This  is  especially  interesting,  inasmuch 
as  we  believe  it  is  the  first  Canadian  report  of  its  kind  ever 
prepared. 

Information  was  gathered  by  the  commissioners  through 
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litrsDiial  iiivi-stigations  of  all  the  iniiu-s  in  Xova  Scotia  at 
|>rcseiU  using  electric  power,  and  by  taking  the  evidence  of 
some  88  witnesses,  inchuling  managers,  superintendents,  en- 
gineers and  other  persons  more  or  less  intimately  connected 
with  the  use  of  electricity  in  the  various  mines.  .■\s  a  result  of 
their  investigations,  the  commissioners  state  their  belief  that 
in  the  remote  future,  electricity  will  be  the  power  generally 
used  in  mines.  They  state  for  example,  that  evidence  was 
constantly  offered  that  thin  seams  can  only  be  prol'itably 
worked  where  electricity  is  used,  and  quote  an  example  of 
evidence  received,  where  a  seam  which  averaged  only  IS 
inches  was  being  worked  at  a  prolit  by  the  use  of  electrically 
operated  equipment.  Their  report  also  states  that  the  lighter 
seams  of  various  companies,  which  could  not  be  worked  by 
steam  or  compressed  air,  w-ill.  by  the  use  of  electricity,  be- 
come workable  propositions. 

The  report  outlines  in  considerable  detail  the  dangers 
attending  the  use  of  electricity,  and  discusses  at  length  the 
construction  of  electrical  plants  and  apparatus  suited  for 
mine  work,  grounding  of  metallic  coverings,  electric  miners" 
lamps,  etc.  As  a  result  of  the  investigations  of  the  Commis- 
sion, a  series  of  regulations  covering  the  installation  and 
use  of  electricity  in  the  coal  mines  of  Nova  Scotia  is  ajipend- 
ed  to  the  report. 
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Canadian  Telephones 


New  T.  E.  L.  Co.  Rates 

The  Toronto  Electric  Light  Company  recently  announced 
a  very  substantial  reduction  in  their  rates  for  both  lighting 
and  power,  L^p  to  the  present  time  this  company  has  given 
free  renewals  of  carbon  lamps,  and  this  privilege  has  now 
been  extended  to  tungstens  of  OO-watt  sizes  and  over.  Tlic 
new  rates  follow: — 

I^esidence  Kate. — The  first  4  kw.hrs.  i)er  room,  at  5c.  per 
kw.hr.;  the  next  4  kw.hrs.  per  room,  at  3c.  per  kw.hr.;  the 
remaining  monthly  consumption  at  IJ/^c.  per  kw.hr.;  10  per 
cent,  discount  ten  day  payment.  For  houses  under  four 
rooms,  minimum  charge  25c.  per  month,  otherwise  no  mini- 
mum charge.  This  rate  includes  the  free  installation  and  re- 
newal of  8  c.p.  and  16  c.p.  carbon  lamps,  and  of  tungtsen  lamps 
60  watts  and  over.  In  arriving  at  the  number  of  rooms  to  be 
charged,  no  unfinished  attic  rooms,  unfinished  cellar,  bath- 
rooms nor  halls  are  counted,  unless  the  halls  are  used  as 
living  rooms;  in  other  words,  the  common  real  estate  rating 
of  houses  is  taken. 

Commercial  Lighting  Rate. — The  first  30  hours  use  of  the 
maximum  demand,  at  6J/2C.  per  kw.hr.;  the  next  70  hours  use 
of  the  maximum  demand,  at  3}/2C.  per  kw.hr,;  the  remaining 
monthly  consumption  at  Ic.  per  kw.hr.;  10  per  cent,  discount 
ten  day  payment.  Minimum  charge  75c.  per  kilowatt  of  de- 
mand per  month.  This  rate  includes  the  free  installation  and 
renewal  of  tungsten  lamps  of  60  watts  and  over  to  customers 
using  TELCO  service  exclusively.  In  arriving  at  the  maxi- 
mum demand  the  first  kilowatt  of  connected  load  is  taken  al 
unity,  and  the  remainder  at  75  per  cent. 

3-phase,  550-volt,  and  single-phase  330-volt  power. — 
$1.25  per  h.p.  of  maximum  demand  for  the  first  fifteen  h.p. 
per  month;  $1.00  per  h.p.  for  the  remaining  monthly  demand; 
plus  a  current  charge  of  IJ^e.  per  kw.hr.  for  the  first  50  houn 
use  of  demand.  .8c.  i)er  kw.hr,  for  the  second  50  hours  use 
of  demand,  and  .2c.  per  kw.hr.  for  the  ren)aining  monthly 
consumption.      10   per   cent,    discount    ten    day   payment, 

230-v.olt  Direct  Current  Storage  IJattery  Power. — $1.25 
|nr  h.p.  of  maximum  demand  for  the  lirst  llftccn  (15)  h.p.  per 
month;  $1,00  i>er  h.p.  for  the  remaining  monthly  demand; 
plus  a  current  charge  of  SJ/jc.  per  kw.hr.  for  the  first  50 
hours  use  of  dcmatid;  Ic.  per  kw.hr.  for  the  second  50  hours 
use  of  demand;  .5c.  per  kw.hr.  for  the  remaining  monthly 
consumption.     10  per  cent,  discount  ten  day  payment. 

500-voll    Direct    Current    Power. — Same    rate    as   230-volt 


The  Department  of  Railways  and  Canals  have  just  is- 
sued their  report  for  the  year  ended  June  30th.  1914,  cover- 
ing telephone  statistics  of  the  Dominion  of  Canada.  The 
number  of  systems  is  reported  during  the  year  covered 
as  1.1311.  as  compared  with  1,075  in  the  previous  year.  The 
report  states,  however,  that  it  should  not  be  assumed  that 
this  nund:)er  rei)resents  all  the  corporation  or  private  units 
tliroughout  the  Dominion,  as  the  full  number  of  units  would 
prol>ably  exceed  1,300.  For  various  reasons,  the  report  states, 
the  efforts  to  secure  data  from  all  of  these  were  not  suc- 
cessful. 

The  total  number  of  organizations  as  divided  among 
the  various  provinces  of  the  Dominion  are  as  follows:  Nova 
Scotia.  83;  New  Brunswick.  24;  Prince  Edward  Island.  1, 
CJuebec,  127;  Ontario,  468;  Manitoba,  38;  Saskatchewan,  309; 
.'\lberta.  9;  British  Columbia,  16;  Yukon,  1;  the  organization 
being  divided  into  the  following  classes:  government,  4; 
nuinicipal,  58;  stock,  611;  co-operative.  297;  partnership.  48; 
private,  118. 

The  total  stock  and  funded  debt  liabilities  of  these  com- 
panies is  now  $70,291,884.  as  compared  with  $59,847,004  the 
.  previous  year.  The  capital  liability  per  telephone  is  now 
$134.88,  as  against  $129.13  the  previous  year.  Gross  earnings 
in  the  past  year  were  $17,397,269  and  the  net  $4,414,867;  these 
figures  are  respectively  $2,399,991  and  $657,228  larger  than 
in  1913.  Gross  earnings  in  the  last  year  were  $33.16  per 
telephone  in  use.  as  compared  with  $32.13  in  1913.  Operating 
expenses  averaged  $24.73  per  telephone,  as  compared  with 
$24.10  one  year  ago. 

The  number  of  miles  of  telephone  wire  in  use  now 
amounts  to  1,343,090,  divided  as  follows:  urban,  962,947; 
rural,  380.143.  There  is  one  mile  of  telephone  wire  in  use 
for  every  6.0  of  our  population,  as  compared  with  6.8  the 
previous  year.  The  number  of  telephones  in  use  is  now 
531,144,  representing  a  gain  of  57,473  over  1913.  This  means 
one  telephone  in  use  for  every  15.5  of  population.  It  is 
claimed  that  only  one  other  country,  the  United  States,  has 
a  larger  number  of  telephones  in  use  on  the  basis  of  popu- 
lation. 

The  1,343,090  miles  of  wire  are  made  up  as  follows:  gal- 
vanized iron,  305,776;  copper,  62,960;  overhead  cable,  348,536; 
underground  cable,  563,683;  submarine  cable.  3,135. 


Sarnia  Plant  Extended 

The  Sarnia  Gas  &  Electric  Liglit  Company  have  just 
completed  the  installation  of  a  new  1,250  kv.a.  turbo-genera- 
tor, which  will  more  than  double  the  generating  capacity  of 
their  present  plant.  The  turbine  is  a  Westinghouse-Parsons 
high  pressure  type,  running  3.600  r.p.m.  with  Le  Blanc  jet 
condenser  and  air-pump  guaranteed  to  maintain  a  28-in. 
vacuum.  The  condenser  pump  is  turbine  driven,  the  exhaust 
of  this  turbine  being  piped  to  the  larger  turbine,  wdiich  would 
allow  the  steam  to  be  used  again,  or  to  an  open  heater  which 
supi)lics  the  boiler  feed  water,  thus  making  this  a  very  econ- 
omical unit.  The  generator  unit  is  1,200  kv.a.  capacity.  2.- 
■100  volt.  3-phasc.  60-cycle.  Excitation  is  supplied  by  an  cx- 
i>ting  15  kw.  motor-generator  exciter  set.  which  has  just  been 
installed.  It  will  be  remembered  that  about  two  years  ago 
the  power  |)lant  of  the  Sarnia  (ias  iS;  Electric  Light  Company 
was  completely  destroyed  by  fire,  since  which  time  an  en- 
tirely new  lire-proof  building  and  equipment  of  the  very  lates' 
type  have  been  installed.  The  company  have  been  greatly  re- 
ducing llieir  rates,  and  it  is  understood  that  with  the  inau- 
guration iif  the  new  unit,  a  further  reduction  will  be  announc- 
ed      Willi   well  over  :;,Olio  kw.   capacity  of  hi.yhest   class  ma- 
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chinery,  it  is  evident  that  the  company  can  take  care  of  Sar- 
nia's  needs  with  entire  satisfaction  for  some  time  to  come. 
Mr.  J.  O.  B.  Latour,  of  the  Canadian  Casualty  Company,  To- 
ronto, has  been  consulting  engineer  on  the  installation 
throughout.  Complete  illustrated  description  of  this  com- 
pany's power  house  and  equipment  appeared  in  the  Eectrical 
News  of  February  15th,  1914. 


Telegraph  Statistics,  1914 

The  Department  of  Railways  and  Canals  have  just  is- 
sued their  "Telegraph  Statistics"  of  the  Dominion  of  Canada 
for  the  year  ended  June  30th,  1914.  The  total  number  of 
pole  miles  operated  in  Canada  by  the  eight  companies  is 
45,061,  made  up  as  follows:  Canadian  Northern  Telegraph 
Company,  5,780;  Canadian  Pacific  Railway,  13,576;  Domin- 
ion Government,  9,933;  Grand  Trunk  Pacific,  3,144;  Great 
North  Western,  9,409;  North  American  Telegraph  Com- 
pany, 44;  T.  &  N.  O.  Railway  Commission,  343;  Western 
Union,  2,832.  By  provinces  the  pole  mileage  is  as  follows: 
Nova  Scotia,  2,933;  New  Brunswick,  1,910;  Prince  Edward 
Island,  14;  Quebec,  6,851;  Ontario.  11,358;  Manitoba,  3,909; 
Saskatchewan,  6,749;  Alberta.  4,050;  British  Columbia,  6,- 
700;  Yukon,  OSS.  The  number  of  land  messages  carried 
by  both  the  Canadian  Pacific  Railway  Company  and  the 
Great  North  Western  Telegraph  Company  during  the  year 
exceeded  4,000,000,  being  4,373,675  in  the  first  case,  and  4,- 
422,326  in  the  second.  Only  two  other  companies  exceeded 
a  million,  viz.,  the  Canadian  Northern,  1,111.087,  and  tlie 
Western    Union,    1,086,288. 


The  Rideau  Power  Co. 

A  power  company  has  been  incorporated  at  Merrickvillc, 
Ont.,  under  the  name  of  the  Rideau  Power  Company.  The 
plant  is  laid  out  for  two  units  of  563  kv.a.  each,  one  of  which 
is  now  being  installed.  The  water  wheel  will  develop  650  h.p. 
under  a  head  of  36  ft.,  and  the  generator  is  designed  for  nor- 
mal operation  at  a  load  of  563  kv.a.,  600-volt,  3-phase,  60 
cycle,  240  r.p.m.  This  generator  is  supplied  with  direct  con- 
nected exciter.  The  equipment  also  includes  four  panel  mar- 
ble switchboard. 

The  electrical  apparatus  was  made  by  the  Swedish  Gen- 
eral Electric,  Limited,  and  the  hydraulic  equipment  by  ths 
Wm.  Hamilton  Company,  of  Peterboro.  The  water  wheel 
governor  was  made  by  the  Lombard  Governor  Company. 

Only  one  unit  at  present  is  being  installed.  The  wheel 
is  now  being  erected  and  the  generator  has  been  delivered  at 
the  plant  and  will  be  erected  shortly.  Power  will  be  chiefly 
supplied  to  surrounding  factories,  a  number  of  which  are 
within  a  few  hundred  yards  of  the  power  plant.  It  is  ex- 
pected this  plant  will  be  in  operation  in  about  one  montli's 
time. 


Renewable  Fuses 

An  article  in  the  Zvlarch  15th  issue  of  the  Electrical  News 
was  made  to  say  that  the  Daum  type  of  refillable  fuse  is  "in 
accordance  with  the  rulings  of  the  National  Board  of  Fire 
Underwriters."  We  wish  it  to  be  distinctly  understood  that 
this  is  not  to  be  interpreted  to  mean  that  the  Daum  fuse  is 
approved  by  the  Underwriters'  Laboratories,  though  this  was 
our  understanding  of  the  matter  when  the  item  was  printed 

We  make  this  statetnent  lest  any  of  our  readers  should 
place  the  same  general  interpretation  on  the  words  "in  ac- 
cordance with  the  rulings,"  as  we  ourselves  did.  In  this  we 
were  further  influenced  by  the  knowledge  that  the  Under- 
writers' Laboratories  had,  about  December  1st  last,  issued  d 
preliminary  report  to  a  certain  manufacturer  of  refillable 
fuses,   officially   signed,   indicating   favorable   action   on   some 


ol  his  products.  We  did  not  know  then  what  we  have  since 
learned,  that  official  approval  of  the  council  of  the  Under- 
writers' Laboratories  was  never  secured,  and  that  the  orig- 
inal approval  cards  were  withdrawn. 

The  following  extract  from  an  official  letter  just  received 
Irom  the  Underwriters'  Laboratories,  in  response  to  our  let- 
ter of  enquiry,  places  the  matter  in  its  correct  liglit: — 

"We  would  advise  that  the  Laboratories  never  have  is- 
sued approval  on  any  renewable  cartridge  fuse,  as  the  speci- 
fications of  the  National  Electrical  Code,  at  least  up  to  the 
present  time,  have  been  interpreted  to  prevent  the  recogni- 
tion of  fuses  of  this  type.  As  you  know,  the  public  general- 
ly interpret  the  words  "National  Code  Standard,"  "Compli- 
ance with  requirements  of  the  Code,"  and  similar  statements 
to  mean  that  the  devices  to  which  they  are  applied  have  been 
approved  by  us  and  included  in  our  List  of  Electrical  Fit- 
tings. While  we  cannot  take  action  against  the  user  of  such 
phrases,  who  may  by  a  literal  interpretation  of  the  words 
justify  himself,  we  still  feel  that  such  methods  of  advertis- 
in.g  might  be  criticized  as  not  being  wholly  ingenuous." 


Stimulating  the  Use  of  Electrics 

The  importance  of  the  .sale  of  electric  current  for  elec- 
tric vehicles  is  evinced  in  the  many  ways  in  which  central 
stations  both  here  and  abroad  are  stimulating  it  through  ac- 
tive co-operation  with  the  vehicle  manufacturers.  The  chief 
means  is  by  uniting  scattered  forces  into  electric  vehicle  as- 
sociations for  concentrated  and  intensive  promotion  of  all 
conceivable  uses  of  electrics.  Such  an  association  is  active 
now  in  England,  and  an  interesting  feature  of  its  work  lies 
in  the  fact  that  during  the  present  war  crisis,  all  available 
"petrol"  and  horse-drawn  vehicles  have  been  commandeered, 
leaving  the  electric  alone  in  the  field,  where  it  is  surely  m;ik- 
ing  good, — for  without  real  merit,  efforts  to  boost  its  popu 
larity  would  naturally  be  futile. 

The  West  Ham  Electric  Power  Supply  Company,  Eng- 
land, seized  this  opportunity  for  "Business  Unusual"  to  pub- 
lish the  solution  of  the  transportation  problem.  This  com- 
pany comes  to  the  aid  of  dispossessed  and  perplexed  vehicle 
users  by  teaching,  through  the  medium  of  some  remarkably 
striking  posters,  the  convenience  and  reliability  of  electric 
vehicles  and  the  low  cost  of  current  to  run  them.  This  move- 
ment is  lauded  by  the  London  Electrical  Times,  which  urges 
that  every  power  company  in  England  follow  West  Ham's 
example.  To  supply  this  unique  demand,  American  electric 
automobile  manufacturers  have  established  a  brisk  trade  in 
England  through  the  intermediary  of  the  Electric  Vehicle 
Association  of  America,  which  co-operates  with  interests  in 
England  and  Canada,  and  also  in  Australia  and  South 
America. 

This  American  association  has  localized  sections  in  lead- 
ing cities  throughout  the  United  States,  and  central  station 
co-operation  forms  a  great  part  of  its  work.  Through  its 
offices  many  central  stations  throughout  the  LInited  States 
are  working  together  to  expand  the  electric  vehicle  industry. 
They  are  accomplishing  this  partly  by  building  up  a  network 
of  charging  stations  all  across  the  country.  At  tlie  same  time 
these  sections  are  doing  intensive  work  in  their  own  locali- 
ties, and  establishing  emergency  boosting  stations;  by  run- 
ning automobile  bureaus  and  electric  car  sales  agencies;  by 
standardizing  and  lowering  rates  for  current;  by  supplying 
gratis  the  services  of  specialists  in  electric  vehicle  operation; 
by  devoting  a  good  part  of  their  publicity  to  the  electric  auto- 
mobile aspect;  and  by  circulating  maps  of  routes  and  tours 
indicating  charging  stations  along  the  way,  and  also  in  pub- 
lishing special  lists,  data,  and  articles. 

A  result  of  this  work  is  seen  in  the  co-operative  garage 
recently  opened  by  the  New  York  Electric  Vehicle  Associa- 
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tion,  uiulor  the  auspices  of  the  New  York  Edisoti  Company, 
at  Central  Park  West,  and  62nd  Street.  As  this  is  a  crystal 
lization  of  all  phases  of  electric  vehicle  promotion  work 
which  central  stations  are  doing,  it  can  be  used  as  a  cross- 
section  in  examining  the  whole  development.  Its  principal 
elements  are  these:  the  New  York  association  has  opened 
the  garages  in  co-operation  with  a  number  of  leading  manu- 
facturers of  electric  pleasure  cars.  Three  different  companies 
have  show  rooms  in  the  building,  making  it  their  headquar- 
ters. The  garage  will  start  with  accommodations  for  150 
cars,  over  a  100  of  which  have  already  been  secured.  There 
will  be  a  fi.xed  charge  for  privately-owned  cars  of  $45  a  month, 
which  will  include  battery  charging,  care  of  the  car,  and  tak- 
ing it  to  and  from  the  owner's  residence  and  the  garage.  The 
object  is  to  provide  a  large,  centrally  located  home  of  their 
own,  and  receive  special  care  and  attention,  thus  facilitating 
the  adoption  in  New  Y'ork  City  of  a  car  that  is  exceptionally 
well  fitted  for  town  use. 

A  Chicago  garage  has  adopted  a  novel  method  of  stimu- 
lating electric  use  which  has  been  practised  with  much  suc- 
cess. It  is  an  outcome  of  vehicle  laws  which  prevent  unat- 
tended vehicles  standing  at  curbs  longer  than  set  periods. 
It   consists  of  furnishing  owners   of   electrics   with   a  special 


call  and  delivery  service  from  hotels  and  department  stores. 
Uniformed  imii  known  as  "hikers"  are  stationed  at  a  prom- 
inent store  in  the  business  district  where  they  await  sum- 
mons of  electric  car  owners  who  wish  their  cars  cared  for 
while  they  are  shopping  or  otherwise  engaged  downtown, 
liy  notifying  the  hiker  the  car  is  driven  back  to  the  garage 
or  returned  to  the  owner  at  an  appointed  time  and  place  with- 
out charge. 

These  instances  illustrate  specifically  some  of  the  detail 
work  in  the  general  promotion  scheme.  It  must  be  borne  in 
mind,  however,  that  success  in  popularizing  the  electric  is 
due,  as  it  is  in  the  promotion  of  anything  else,  not  upon  a 
comprehensive  promotion  system,  but  fundamentally  upon 
the  intrinsic  worth  of  the  thing  itself,  and  because  the  elec- 
tric automobile  has  this,  its  growth  is  surely  and  steadily  be- 
coming greater.  The  systematized  co-operation  in  pushing 
this,  is,  however,  certainly  worthy  of  note  and  emulation. 
The  underlying  significance  of  the  whole  movement  is  not, 
indeed,  the  mere  fact  that  central  stations  are  advancing  the 
electric  vehicle  industry  for  their  own  advantage,  but  rather, 
it  is  an  example  of  that  remarkable  team  work  which  is  the 
key-note  of  to-day's  commercial  system,  and  which  makes  its 
magnitude  possible. 


Electric  Expansion  in  the  Town  of  Selkirk 

Sixty-three  Per  Cent,  of  Houses  Wired  and  Connected— Increased  Business  More 
than  Compensates  for  Lowered  Rates— Gross  Revenue  Doubled  in  Two  Years 


The  Town  of  Selkirk  is  very  fortunate  in  being  located 
within  easy  reach  of  the  utilities  distributing  power  gener- 
ated  on   the   \\'innipeg  River. 

.\bout  the  year  1893,  some  years  before  anj-  hydro-elec- 
tric power  had  been  brought  into  Winnipeg,  a  franchise  was 
sought  by  a  private  corporation  for  the  purpose  of  distri- 
buting light  and  power  in  Selkirk.  A  contract  w-as  finally 
entered  into,  and  a  plant  and  distribution  system  installed 
serving  the  greater  part  of  the  town.  The  rate  charged  was 
20c.  per  kw.  hour,  with  a  discount  of  10  per  cent,  for  prompt, 
payment  for  business  and  residential  lighting,  and  $2.50  per 
month  for  each  10  c.p.  carbon  lamp  for  street  lighting.  For 
some  time  before  this  plant  was  closed  down  there  were  52 
of  these  street  lamps  in  use. 

In  the  early  life  of  this  plant,  when  the  electrical  indus- 
try was  not  so  well  developed  as  at  present,  the  plant  took 
care  of  all  business  oflfered  and  was  fairly  satisfactory. 
However,  as  other  cities  and  towns  installed  more  up-to- 
date  plants  and  rates  were  reduced  below  those  in  operation 
in  Selkirk  the  citizens  began  to  complain  and  to  ask  for  im- 
provements in  the  lighting  situation.  The  plant  as  erected 
consisted  of  a  60  kw.  generator,  with  necessary  engine,  boil- 
ers, switchboard,  etc.,  which  were  necessarily  of  rather 
primitive  design,  having  been  put  in  at  an  early  dale.  The 
generator  was  a  smooth  body  machine,  bound  with  pancake 
coils,  and  the  switchboard  of  the  old  wooden  variety  with 
knife  switches.  The  line  becoming  old  frequent  breaks  oc- 
curred, and  many  street  lights  were  out  sometimes  for  two 
or  three  nights  in  succession. 

In  1008  negotiations  were  entered  into  between  the 
town  and  the  company  for  the  transfer  of  the  property  to 
the  town.  W.  E.  Skinner,  consulting  engineer  of  Winni- 
peg, was  employed  to  place  a  valuation  on  the  plant  and  lo 
negotiate  with  the  company  for  such  transfer.  As  the  valu- 
ation was  higher  than  the  town  was  prepared  to  pay  and 
lower  than  that  placed  on  it  by  the  owners,  the  matter  was 
dropped.  Conditions  became  worse  until  the  plant  was 
closed    down,    and    during    the    winter   of    I'.IH)   and    IIMI    ilie 


town    was    without    electric    light,    the    owners    of    the    plant 
claiming  that  it  could  not  be  made  to  pay. 

Several  meetings  were  held  by  the  citizens  to  discuss 
ways  and  means  for  providing  light  for  the  town  in  future. 
The  town  council  decided  that  the  town  must  be  lighted 
from  some  source,  and  dififerent  firms  were  invited  to  ten- 
der on  the  supply  of  a  plant  or  a  proposition  for  securing 
a  franchise.  The  most  attractive  of  these  was  for  a  gas  pro- 
ducer plant  to  be  municipally  owned  and  operated.  Mr. 
Skinner  was  again  called  into  consultation,  and  acting  on 
his  advice  negotiations  were  entered  into  with  the  Winni- 
peg, Selkirk  and  Lake  Winnipeg  Railway  Company,  a  sub- 
sidiary of  the  Winnipeg  Electric  Railway  Company,  for  the 
supply  of  energy.  A  contract  was  finally  arranged  with 
them  for  a  minimum  amount  of  100  h.p.,  3,200  volt,  60- 
cycle,  3-phase  at  a  price  of  $30.00  per  h.p.  per  annum,  to  be 
purchased  on  a  peak  load  basis  of  20  minutes  duration,  the 
town  to  construct,  own  and  operate  the  distribution  system. 
The  necessary  legislation  was  secured  for  this  purpose. 

During  the  summer  of  1911  the  distribution  system  was 
constructed,  and  the  town  commenced  to  receive  power 
from  the  Winnipeg,  Selkirk  and  Lake  Winnipeg  Company 
in  Xovcmbcr  of  that  year.  .\n  inspeolion  of  the  wirin.y  in 
the  71  premises  which  had  been  customers  of  the  old  plant 
revealed  the  fact  that  only  12 'of  these  were  up  to  tlie  stand- 
ard- of  the  Underwriters'  rules,  and  the  new  plant  com- 
nuiued  operation  with  that  number.  The  street  lighting  ap- 
paratus was  late  in  arriving  so  that  at  the  beginning  of  1912 
there  were  not  more  than  25  consumers  connected  on  the 
line.  .\t  the  end  of  1914  there  were  3911  consumers  and  ISO 
S9  c.p,  series  street  lamps  installed. 

To  show  what  has  been  accomplished  in  this  iilant 
t;ibles  are  herewith  submitted  givin,!;  data  of  tin-  ivperation 
fiom  January  1st.  1913.  to  December  31st.  I'.Mt,  with  cmui 
parisons  showin.tr  the  increase  or  decrease  from  year  to  year, 
the  assets  and  liabilities  of  the  electric  light  department,  and 
a  statement  of  revenue  and  expenditure. 

After  the  constructicui  of  the  |>lanl  under  Mr.  Skinner's 
direction,    Mr,    Kolxrl    Maurice,    who    had    acted    as    superin- 
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REVENUES  RECEIV 

I9i:i 

Domestic      Street  Domestic 

'"onth                              Lighting  Lighting    Power  Sundry  Total  Lighting 

J^""»'>'    $1375.35    $378.12    $39.16  $10.50  $1812.13  $1148.72 

•'^''^uary 1663.24       251.40       74.00  2.00  1990.64  1015.36 

"'^f^'''^'' 983.12      330.66     129.25  3.60  1446.63  616.18 

•^P"' 743.43       262.80       49.39  l.'i.25  1069.87  673.20 

■^'ay 065.39       237.24       55.60  68.58  1026.81  607.32 

J""^    702.66       185.78       57. S5  6.80  953.06  636.62 

-'"'>■ 455.26       205. .32        63.64  3.50  727.72  698.74 

August 816.69       207. ;>4       96.17  16.00  1136.40  733.22 

September 906.99      308.76       79.20  26.30  1321.25  1060.92 

October    666.01      411.66      76.61  14.76  1169.04  627.66 

Xovember 1396.&4       335.88     185.05  32.25  1950.12  1562.26 

December 1208.30       313.76     196.18  43.41  1761.65  .584.57 

Tula'     11582.38     3437.89  1102.10  242.95  16365.32  996$. 77 


ED 

Street 
Lighting 

$495.42 
337.80 
2S6.38 
401.52 
262.82 
233.94 
238.76 
309.96 
369.52 
461.70 
458.52 
229.26 


1911 

Heating  Jluniai- 

Power        and  pal 

Cooking  Pumping 

$164.53     $  57.12 

156.20     60.48 

113.00     56.78 

182.81      79.50 

192.50     (i5.42 

130.97     105.84 

168.45     124.60 

206.50    $11.96  61.60 

80.01      41.60  75.00 

206.40       31.17  75.00 

674.59       21.74  72.89 

337.29       10.87  36.44 


Provin- 

Sundry      cial  Total 

Asylum 

$3.00    .$324.52  $2193.31 

3.00       1572.84 

5.00       1077.34 

7.00       683.75  2027.78 

10.50       163.14  1301  70 

8.00       1115.37 

3.00    5S.14  1291.69 

58.14   116.48  1497.86 

10.86    94.08  1731.99 

8.50   1410.43 

5.40   2795.40 

2.70   511.09  1712.22 


4085.60  2613.25  117.34   870.67  125.10  1951. 


20     19727.93 


1913 
Operating 
Month  and 

Wages 

January    $125.00 

February   250.00 

March 215.00 

April 185.00 

May 247.50 

1  line 215 .  90 

July 246.80 

.Uigust    232.20 

September 253.25 

October 233.53 

.November 223.00 

December 320.60 

Total    2747.78 


Maint. 

and 

Repairs 

$  90.00 

107.30 
98.65 
92.00 

105.50 
98.00 
99.30 
93.75 

103.55 
92.50 

104.80 
98.65 


Purchase 
Price  of 

Energy 

$250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
250.00 
335.00 
412.50 
392.50 


COST  OF  OPERATION 
Total 


Int. 

and 

Debenture 

$262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 

262.00 


$727.00 
.869.30 
.825.65 
789.00 
865.00 
825.90 
858.10 
.837.95 
868.80 
923.03 
1002.30 
1073.75 


Operating 

and 

U'ages 

$310.20 

286.20 

3S4.25 

293.00 

239.00 

358.92 

211.14 

228.55 

243.98 

279.40 

267.02 

247.97 


1911 

Maint. 

and 

Repairs 

$72.25 

70.00 

74.50 

65.60 

78.90 

69.00 

75.50 

72.00 

72.50 

71.15 

73.35 

94.52 


Purcha.se 
Price  of 
Energy 

$335.00 

352.00 

337.00 

315.00 

301.25 

318.25 

335.00 

351.75 

361.80 

408.70 

402.00 

402.00 


Int. 

and 

Debenture 

.$254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 

254.00 


Total 

.$971.45 
962.20 

1019.75 
927.60 
873.15 

1000.17 
875.64 
906.30 
932.28 

1013.25 
996.37 
998.49 


1184.00    3390.00 


3144.00   10465.78 


3349.63    889.27    4219.75    3048.00   11506.65 


Month 


1913 

Domestic     Street 

Lighting    Lighting 


Power       Total 


January     12978  6452 

February 9108  7490 

Marcli 803;S  8201 

April 7099  4380 

May 5443  3954 

June 0874  3095 

July 4751  3422 

August 3908  3459 

September 8198  5146 

October 10237  5255 

.November 11957  5598 

December 11594  4248 

Totals lOOlso  .55700 


956 
1295 
1450 
1066 
1171 
1145 
l6rio 

2624 
1852 
1851 
4500 
4180 

23690 


20386 
17S93 
12684 
12545 
10568 
11114 
9773 
9991 
15196 
17343 
22055 
20022 

179570 


KILOWATTS  SOLD 

Domestic   Street 

Lighting 

12465 


11302 

8871 

11070 

7463 

8785 

8583 

8076 

7965 

11426 

10312 

5156 

111474 


Lighting 
8257 
4878 
4773 
8692 
4041 
3899 
3944 
5160 
6492 
7696 
8642 
4321 

70S01 


Power 

3448 
4450 
2288 
4017 
4189 
4507 
4337 
4314 
3094 
6119 
10560 
5280 


19U 
Heating 

and 
Cociiing 


117 
2027 
2352 
2249 
1433 

716 

SS94 


Municipal 
Building  Pumping 


329 
79 

119 
60 
281 
82 
136 
207 
485 
442 
447 
223 

2890 


1190 
1260 
1110 
1580 
1290 
1960 
2580 
1210 
1475 
1475 
1390 
695 

17215 


ProT. 
Asylum 
4190 
3090 
2590 
2590 
1020 
1040 
860 
1350 
2060  ' 
3170 
2670 
1335 


Total 

29879 
25059 
19751 
28009 
18284 
20273 
20557 
22349 
24523 
32577 
35454 
17726 


25965 


tendent  of  construction,  took  charge  of  the  operation,  and 
has  continued  in  this  position  to  the  present  time.  Dr.  D.  G. 
I^oss  has  been  mayor  of  the  town  throughout  the  entire  peri- 
od of  the  installation  and  operation  of  this  plant,  and  lo 
liiiii.  the  electric  light  committees  working  with  him,  and  to 
Mr.  Maurice,  the  manager  of  the  plant,  great  credit  it  due 
for  the  success  attained  in  the  operation  of  this  system. 

It  is  interesting  to  note  that  reductions  in  the  rates  as 
recommended  by  the  manager,  have  been  carried  out  with 
the  sanction  of  the  Public  Utilities  Commissioner  of  Mani- 
toba, and  the  proposition  of  securing  new  customers  from 
the  tenants  is  now  well  under  way. 

The    following    extracts    taken    from    the    report    of    the 


manager  of  the  plant  to  the  town  cmincil  under  date  of 
February  19th,  1915,  is  of  interest: 

"In  the  years  1912  and  1913  we  liad  only  two  rates  to 
offer  the  people,  viz.:  lighting  at  10c.  and  power  at  6c.  per 
kw.  hour,  while  our  revenue  for  the  said  two  years  was  $11,- 
000  and  $16,000  respectively.  In  1914  our  gross  revenue  was 
about  $20,000,  although  we  had  lowered  our  lighting  rate 
more  than  25  per  cent,  and  had  introduced  three  additional 
and  cheaper  rates  to  the  people.  In  1914  our  gross  income 
amounted  to  $75.71  per  consuiner,  or  $9.21  per  capita,  and 
on  each  $100  invested  we  had  a  gross  income  of  $59.65,  or  a 
net  earning  of  $17.89. 

"You  are  aware  that  our  method  of  business  is   to   pur- 
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Apnl    I,    l!ii: 


COMrAl^ATIVK    (CONSUMPTION    l!)13    AND   lUU. 

Inoroaso  of  19U  over  l!)ia.    Minus  sign  -  Indicates  Decrease.  Per  Cent,  of  Energy  Coisunicd  in  Each  Brsnuli.  1H14. 

Domestic  Street  Donieslie  Street  J     Heating  Munici|ial  I'rov. 

Montli                           I.ieliting  Licliting  Power  Total  S     „*■"'  ,„  ,       „         ■  .      i 

K.W.  His.  IC.W.  Ilrs.         .  K.W.  Hrs.  K  \V.  Hrs.  ■.  I.iglifg  I.ighfg  S.     Cooking  ni.lir.  Puni|i  g  Asylum 

January .■.l.'.                  4  l.Stiri             2S  2492             201  !14il:;  47  4-J  2s  12  1.1            4.(1  14 

February 21'J4               24  — 2(!12         — 3r.  3155            24:i  71t;r,  4ii  44  i;i  Is  .:;           .^  u  12 

March S3S              10  l."72            411  838             5S  7ii(i7  ni;  4.".  24  12  ii.c,          r.i;  i:; 

April 3971               no  4312            Sis  2951             277  154IM  123  31)  .il  14  i>.2           r.j:  '.) 

May 2020              37  S7               2  3018            257  771(i  72  41  22  2;i           ..  1.5           7.1  5.i; 

June 1911                2.S  SOJ              2(!  33G2             293  9159  82  43  19  22  0.4           9.7  5.1 

July 3,S32              .SI  522             15  2737             171  107,'-'4  110  42  19  21         ii.O  ii.7         12. r,  4.2 

August 4168            lOG  1707            49  16.S9              G4  1235X  124  30  23  19            9  0.9           5  4  ci.o 

September —233             -3  134(1             20  1.842                99  9327  til  32  2ti  10            10  2           0.0  8.4 

October 1189                12  2441              40  4268             230  15234  88  35  24  19              7  1.4           4  5  9.7 

November —1645           —14  3044              54  6060             135  13399  (!1  29  24  -.Vl             4  1   :;           :!.9  7.5 

December -(M3S          -56  73           1.7  1100              20  -2296  -11  29  24  ::ti            4  1.:;           3.9  7.5 


chase  electrical  energy  and  in  turn  sell  it  at  a  profit.      \\  itli 
this  in  mind  I  beg  to  call  your  attention  to  the  fact   tliat  in 

1912  we  sold  our  energy  for  3^  times  what  we  paid  for  it.  in 

1913  four  times,  and  in  1914  five  times  the  amount  paid. 

"In  the  year  1914,  38  per  cent,  of  our  entire  sale  of 
energy  went  to  domestic  lighting,  19  per  cent,  to  commercial 
power,  3  per  cent,  to  domestic  heating,  and  5  per  cent,  to 
municipal  pumping.  It  is  gratifying  to  note  that  we  had  an 
increase  of  11  per  cent,  on  domestic  lighting,  and  141  per 
cent,  on  commercial  power  over  the  previous  year. 

"In  1912  it  cost  us  6.5c.  per  kw.  hour  to  purchase  and 
handle  energy,  in  1913  5.8,  and  in  1914  3.nc.  Therefore,  we 
have  reduced  our  handling  and  purchasing  cost  nearly  10 
per  cent,  in  3  years. 

"In  1914  our  Domestic  Lighting  rate  was  8c.  per  kw. 
hour  with  discounts  up  to  25  per  cent.,  yet  we  received  in 
actual  cash  an  average  of  8.8c.  per  kw.  hour.  This  was 
caused  by  a  collection  of  the  minimum  charge  where  con- 
sumers did  not  use  the  energy  paid  for. 

"In  the  year  1914  for  purchase  of  energy  and  operation 
we  had  an  expense  of  $2.73  per  consumer  per  month,  whilo 
our  gross  revenue  per  consumer  was  $6.30  per  month.  Our 
total   labor   and   salary   cost   is   equal   to   $1.08   per   consumer 


KILOWATT  HOURS  LO.ST  IN   DISTlUBUTION-iyi 

Transform-  Total 

Trans-             er  Core  &    Dis-  30  Min. 

mission  Meter  Copper    tribu-  Peak    T-oad 

Month                      Loss      Loss     Loss         tion  Load  Factor 

Loss 

January 042    95    2115    2,8,52  i:!4    41 

February 500    95    1930    2531  140    33 

March 574    95    2203    2.872  1.35    .•!7 

April 592    95    2270    2903  120    41 

May  <i24    95    2401    3120  120    2s 

June 0(i3    95    2277    3035  127    30 

July 530    95    2(J20    2651  134    28 

August 586    95    2252    2933  140    .to 

September 597    95    2295    2987  144    32 

October .  632    95    2433    3100  103    37 

November 582    95    2233    2910  103    41 

December 500    47    1717    2264  1o:;    20 


Totals 


0908     1002       26158      .34158 


Total 
Station 
Output 

27.590 
2202.-; 
30972 
21404 
23108 
23208 
25282 
275111 
35737 
.■18304 
19990 

.328.599 


per  month.  In  1914  we  rendered  4,000  accounts,  at  a  total 
cost  of  22c.  per  account,  paying  for  printing,  stationery,  post- 
age, bookkeeping,  etc.  During  the  months  of  June  and  July 
last  year  our  sales  department  <lisposcd  of  $1,700  worth  of 
electrical  apparatus,  all  of  which  will  be  a  source  of  revenue 
indefinitely.  Wc  secured  31  contracts — a  total  of  59  kilo- 
waits — on   the  2-cent  heating  rate,   and   109  kilowatts  on   the 


8c.  lighting  rate.  The  total  cost  of  installing  the  heating 
circuits  was  $813,  and  our  revenue  therefrom  is  equal  to  34 
per  cent,  on  the  investment. 

"It  might  interest  you  to  know  that  we  have  17  motors 
installed  giving  a  total  of  over  440  h.i).,  which  includes  the 
supply  of  motive  power  to  sucli  as  tailoring  and  printing  es- 
tablishments, machine  shops,  bakery,  shipyards,  bottling 
works,  hospitals,  hotels,  asylum,  jilaning  mills,  poultry  farm, 
— in  fact  we  serve  as  varied  industries  as  many  larger  cities. 

"We  have  56  transformers  installed,  with  a  capacity  of 
950  h.p.,  24  of  which  are  assigned  to  power  service,  21  to 
lighting,  and  11  to  heating.  Our  distributing  system  reaches 
26  different  streets,  and  consists  of  over  ion  miles  of  wire,  .1 

CO.ST   PKR  KILOWATT  HOUR 

Host  per 
Montli  Kilo' 

IHl.S 
January    3.t; 

February 4.9 

March     6.5 

.\pril 0.3 

.May    8.2 

June 7.4 

July    8.S 

.\ugust     8.4 

September 5.7 

October 5.3 

.\ovember 4.5 

December .5.4 

Tolal    5.8 

miles   of   pole   line,   and   over   ilOO   meter.s,   having   i>:!   per   cent. 
iif  all  the  houses  in  the  town  wired  and  connected. 

"During  the  year  1914  we  indirectly  secured  44  houses, 
as  new  consumers,  by  means  of  the  easy  payment  plan  for 
wiring  them.  I  take  pleasure  in  saying  that  every  payment 
has  been  made  with  interest.  1  am  convinced  that  a  similar 
scheme  could  be  applied  to  the  tenants,  whereby  we  could 
rent  the  installation,  and  bring  about  a  mutual  benefit  to  all 
concerned.  You  will  note  that  wc  still  have  185  houses  not 
wired,  which   are   occupied  mostly   by   Unanls. 

".\  look  into  our  financial  slatenu-iit  for  last  year  wi'l 
c(juvince  ymi  tlial  ue  can  easily  re<liue  tlio  lighting  rates 
for  this  year.  I  wouKl  therefme  recommend  a  reduction  of 
Ic.  per  kw.  hour  on  domestic  lighting,  and  reducing  the  mini- 
Ilium  charge  from  $1.00  to  75c.  per  monlh:  also  the  reduc- 
tion from  Oc.  to  5c.  net  on  the  rate  for  moving  picture  ma- 
chines,   signs,   windows,   and   exterior    lighling." 


sr 

Hour 

1914 

(^'omparlson 

'^f  Revenues 

1913                    1914 

3.2 

.fisi2.13 

*2193.31 

3.8 

19911. (U 

1.572..S4 

5 ,  ;i 

1446.0:; 

1077.. 34 

3.3 

1009. S7 

2027 . 7.S 

4.S 

lil-tl.M 

1301. 7o 

4.9 

9.53.110 

1115.37 

4.:; 

727.72 

1291.09 

4.1 

1130.40 

1497.80 

.'!.  s 

1321.25 

1731.99 

.'i.l 

1109.114 

1410.43 

2.S 

19.511.12 

2795.40 

5.0 

1701.05 

1712.22 

3.9 

10.305.63 

19727.93 
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Utility    Advertising   That    Brings   Results 


Attractive  Window  Displays  and  Demonstrations  Pay  Biggest  Dividends- 
the  Public  to  Look  for  Something  New  Every  Week 


-Train 


The  value  of  publicity  is  only  proven  by  its  attendant 
results.  In  such  a  matter  as  fhis,  the  experience  of  others 
who  have  tried  it  out  thoroughly  (and  often  at  considerable 
expense),  ought  to  be  as  valuable  as  one's  own  personal  ex- 
perience,  and  just   that   much   cheaper. 

Where  competition  is  keenest  (and  this  is  what  develops 
the  greatest  efficiency),  attractive  window  and  interior  dis- 
plays and  demonstrations  are  a  very  prominent  feature.  This 
is  supplemented  generally  by  carefully  compiled  statistical 
information,  showing  to  what  extent  the  demand  for  any 
particular  article  has  been  stimulated  by  the  extra  publicity. 
Almost  without  exception,  these  figures  show  that  the  pub- 
lic are  taking  notice  and  being  influenced  accordingly.  Where 
the  advertising  has  been  conducted  by  experienced  men  and 
women,  and  with  due  reference  to  the  seasonableness  of  the 
exhibits,  it  has  been  shown  in  almost  enough  cases  to  con- 
stitute it  a  rule,  that  results  are  in  direct  proportion  to  tlie 
frequency  with  which  the  advertising  is  varied.     The  public 


Display  of  Ranges. 

is  always  looking  for  something  new,  and  wlien  they  come 
to  understand  you  are  laying  yourself  out  to  satisfy  this 
craving,  they  will  watch  you  carefully.  The  sale  is  half 
made  when  you  interest  your  customer. 

As  an  example  of  what  the  Toronto  Hydro-electric 
Commission  are  doing,  v^'e  reproduce  cuts  of  a  recent  win- 
dow display.  This  hydro  store  is  probably  the  most  sys- 
tematically conducted,  as  an  advertising  proposition,  in  Can- 
ada. We  are  speaking  now  with  reference  only  to  electric 
stores.  The  same  window  display  is  never  allowed  to  stand 
more  than  one  week,  and  the  new  display  is  always  so  en- 
tirely different  from  the  old,  that  passers-by  notice  it  imme- 
diately. The  location  of  the  store  at  one  of  the  most  im- 
portant points  on  Yonge  Street,  where  crowds  of  people  arc 
continually  passing,  constitutes  one  of  its  most  valuable  as- 
sets. The  stock  within  the  store  is  well  chosen  and  very 
complete.  The  space  given  over  to  demonstration  is  rea- 
sonably large.  Attendants  are  chosen  with  particular  refer- 
ence to  their  knowledge  of  the  business  and  to  their  ability 
to  entertain  a  customer  who  is  seeking  information.  The 
atmosphere  is  one  of  demonstration  rather  than  of  pure 
salesmanship.  The  desired  result  is  attained  equally  well, 
perhaps  better. 

A  third  illustration  indicates  another  company's  method 
of   conducting   an    advertising   campaign, — by    street   car   ad- 


vertising. It  is  an  open  question  whether  this  form  of  pub- 
licity is  as  valuable  as  it  has  often  been  considered  in  the 
past.      Many   companies   have   failed   to   get   results,   but   evi- 


Attractive  showing  of  electric  heaters. 

dently  the  question  is  open  to  discussion.  Where  the  light 
and  power  company  is  under  the  same  management  as  the 
railway  company,  the  reason  for  such  advertising  may  be 
more   evident. 

One  of  the  prominent  features  of  a  successful  washing- 
machine  and  vacuum-cleaner  campaign  conducted  by  the 
Toledo  Railway  &  Light  Company  recently,  was  the  series 
of  ten  large  attractive  street-car  posters  furnished  by  the 
Western  Electric  Company.  Two  of  the  posters  are  shown 
ill  the  accompanying  illustrations,  taken  from  the  Electrical 
Review.     Their  effectiveness   is   readily  apparent. 

Five  of  the  posters,  which  were  on  the  washing  mach- 
ine, appeared  in  every  car  in  Toledo  during  the  first  ten 
days    of   the   campaign    which   were    devoted    to    the    sale    of 
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Electric  sweeper  advertising  in  street  cars. 

washing  machines.  The  posters  were  changed  in  the  cars 
every  other  day. 

The  second  ten-day  period,  on  vacuum  cleaners,  was 
conducted  in  the  same  manner  as  the  first,  posters  of  the 
vacuum  cleaner  being  changed  in  the  cars  every  two   days. 

Co-operative  advertising  work  of  this  character,  con- 
tlucled  jointly  by  the  jobber  and  retailer,  is  bound  to  be 
inoductive  of  the  most  satisfactory  results. 
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Jitney   Operation  as  a  Competitor  for  Electric 

Railways— Probable  Life  Promises  to  be  Short 

— City  of  Toronto  Losing  Money  on  Them. 

The  jitney  fad  has  struck  Toronto.  Two  causes  may 
be  assigned  which  would  appear  to  justify  the  operation  of 
this  type  at  the  present  time  in  this  city.  First,  the  con- 
siderable outlying  areas  not  served  by  any  kind  of  trans- 
portation system,  and,  second,  the  large  number  of  auto- 
mobiles and  chauffeurs  which  are  known  to  be  more  or  less 
at  a  discount  due  to  financial  and  war  conditions. 

In  one  section  of  the  city,  a  residential  section,  the 
jitney  service  is  operating  as  a  supplement  to  the  street  car 
service  three  or  four  hours  in  the  morning  and  the  same  in 
the  afternoon,  when  the  residents  of  this  section  are  return- 
ing from  down  town.  This  route  is  something  less  than 
a  mile  and  should  be  a  fair  test  of  what  the  jitney  can  do 
in  the  way  of  accommodating  the  public.  The  service,  how- 
ever, is  little  more  than  an  aggravation  at  the  present  time. 
On  fine  bright  days  people  for  the  most  part  prefer  to  walk, 
and  in  unfavorable  weather  the  accommodation  is  entirely 
inadequate.  About  three  to  five  street  cars  discharge  their 
loads  of  anywhere  from  twenty  passengers  up,  for  every 
single  trip  of  the  jitney,  which  can  carry  only  six.  If  a  suffi- 
cient number  of  jitneys  could  be  put  on  this  route  to  any- 
thing like  meet  the  demands  of  the  public  in  inclement  wea- 
ther,  such   a   service   would   doubtless   be   much   appreciated. 

Another  jitney  route  in  Toronto,  parallels  the  best  street 
railway  service  in  the  city,  Yonge  Street.  Here,  during  rush 
hours,  there  is  approximately  a  two-minute  headway  by  the 
railway  company's  best  cars,  constituting  one  of  the  finest 
street  railway  services  in  the  world  today.  Why  a  jitney 
should  choose  this  route  is  difficult  to  understand,  as  except 
at  rush  hours,  the  cars  are  more  comfortable,  safer  and 
practically  as  rapid.  The  advantages  of  a  privately-owned 
automobile  do  not  apply  to  the  jitney  in  this  case,  as  .1 
dusty,  congested  and  dangerous  route  is  followed.  It  must 
be  remembered,  too,  that  the  jitney  is  driven  primarily  with 
consideration  for  the  schedule;  that  is,  haste  ratlur  than 
comfort. 

City   Loses  Percentage 

Two  features  of  the  jitney  which  naturally  present 
themselves  most  forcibly  in  a  tity  like  Toronto,  are,  first. — 
is  the  city  willing  to  forego  the  very  handsome  percentage 
of  gross  earnings  which  the  Toronto  Railway  Company 
under  its  franchise  pays,  as,  of  course,  the  receipts  of  the 
jitneys  must  be  practically  subtracted  from  the  receipts  of 
the  Street  Railway  Company;  and,  second,  are  the  patrons 
of  the  jitney  service  willing  to  forego  their  guarantee  of 
safe  transportation  which  an  establislucl,  wealthy  corpora- 
tion gives?  Accidents  to  occupants  of  street  cars  are  almost 
unheard  of,  while  accidents  to  occupants  of  automobiles  are 
frequent.  This,  of  necessity,  is  still  more  marked  when 
the  automobile  is  forced  to  travel  on  schedule  along  con- 
gested streets.  This  is  a  question  not  often  considered  l)y 
the  patron  of  the  jitney,  but  is,  we  believe,  of  very  prime 
importance. 


(Jiiite  aside  from  these  considerations,  tlure  is  the 
question  of  whether  the  jitney  service  can  be  made  to  pay. 
Many  men  have  established  themselves  in  this  business  be- 
cause, perhaps,  they  find  themselves  with  an  automobile  or 
two  on  their  hands,  for  which  they  have  no  immediate  use. 
The  question  of  first  cost  thus  is  often  not  thought  of,  and 
indeed  depreciation  is  quite  too  rarely  taken  into  considera- 
tion. ■  There  are  many  users  of  automobiles  who  will  tell 
you  that  the  cost  of  operation  of  their  cars  is  in  the  neigh- 
borhood of  twenty  cents  a  mile,  everything  considered.  With 
a  small  car  this  figure  doubtless  is  high,  but  nevertheless 
depreciation  is  a  very  formidable  factor  in  the  considera- 
tion of  this   question. 

Number  Gradually  Diminishing 

In  the  United  States  the  jitney  lias  had  quite  a  remark- 
able mushroom  growth  in  the  last  few  months,  and  though 
the  operations  have  not  been  carried  on  quite  long  enough 
to  prove  by  experience  what  the  ultimate  results  are  going 
to  be.  the  evidence  seems  to  show  that,  where  any  con- 
siderable number  of  cars  have  been  placed  in  operation,  this 
number  has  been  gradually  diininishing  as  the  cars,  through 
depreciation,  have  become  unfit  for  service.  The  matter  is 
treated  at  some  length  in  a  recent  issue  of  the  Electric  Rail- 
way Journal,  and  the  following  quotations  will  be  of  inter- 
est as  indicating  what  has  been  taking  place  in  two  or  three 
large  United  States  cities.  In  the  city  of  St.  Louis,  for  ex- 
ample, the  authorities  have  encouraged  the  jitneys,  in  that 
they  have  not  brought  them  under  any  kind  of  regulation. 
In  analyzing  the  expenses,  however,  an  automobile  dealer 
who  has  been  closely  associated  with  the  operation  of  these 
machines,  finds  that  even  under  such  favorable  conditions, 
the  receipts  are  much  over-estimated.  This  dealer  esti- 
mates the  tire  expense  at  $00  per  .3,nO0  miles  or,  in  that  par- 
ticular instance,  a  little  less  than  $2  per  day.  C.asoline  in 
.St.  Louis  costs  only  10  cents  and  allowing  20  gallons  per 
day,  this  item  is  $2.  The  driver's  wage  is  also  $2,  makin.y 
the  total  expense  per  machine  $('>  per  day.  It  is  assumed 
that  the  income  is  $10  a  day,  leaving  a  net  of  $4  per  day, 
or  $120  iier  month.  Of  this  amount  $()()  is  allowed  for  sink- 
ing fund  to  provide  against  accidents,  repairs,  depreciation, 
etc.,  leaving  a  net  profit  of  $liO,  as  revenue  for  the  owner 
of  the  car.  The  report  goes  on  to  state  that  quite  aside 
from  such  minor  items  as  the  abnormally  low  price  men- 
tioned for  ^iasoliiie,  low  wages  for  driver,  and  unreason- 
ably higli  receipts,  this  statement  constitutes  an  excellent 
argument  why  no  one  should  enter  the  jitney  business.  .\s- 
siiming  an  average  trip  of  two  miles  and  the  extremely  high 
average  of  three  passengers  per  trip  it  would  he  necessary 
for  the  jitney  to  make  abmit  .■>0.000  miles  in  a  year  if  it  is 
to  have  gross  receipts  of  $10  per  day.  This  mileage  is  about 
what  would  be  oblaiiied  from  the  avera.ge  private  car  in 
ten  years,  which  makes  the  allowance  of  $(50  per  month  for 
repairs,  depreciation,  accidents,  etc.,  look  very  much  too 
small.  In  fad,  one  accident  may  wipe  out  the  |H.ilil  for  a 
whole   year. 

The  average  cost   of  operating   in   jitney    service  .i    l'"oril 
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car  capable  of  seating  five  passengers  was  stated  by  repre- 
sentatives of  one  of  the  largest  distributors  in  the  country 
to   be  approximately  as   follows: 

Tires 0.8  cent 

Gasoline 1.0  cent 

Oil   and   grease 0.2  cent 

Repairs 0.8  cent 

Depreciation 0.6  cent 

Total 3.4  cents 

On  a  seat-mile  basis  this  would  amount  to  0.8  cent  as 
the  machine  ofifers  four  revenue  seats.  If  camp  stools  were 
put  in  for  two  more  passengers  the  cost  would  be  0.6  cent. 
This  figure,  of  course,  does  not  take  into  consideration  any 
such  charges  as  taxes,  housing,  insurance  and  accident 
claims.  If,  as  is  indicated  by  actual  records  in  Seattle,  the 
car  makes  100  miles  per  day  and  earns  .$6,  there  remains 
only  $2.40  per  day  to  pay  these  charges  and  to  reimburse 
the  driver. 

The  lack  of  real  profit  in  the  jitney  bus  is  brought  out 
also  by  the  following  remarks  of  M.  C.  Booth,  organizer  of 
the  first  jitney-bus  company  in  Portland,  Ore.  The  state- 
ment'was  made  before  the  Portland  Realty  Board  and  cover- 
ed actual  figures  based  upon  the  speaker's  experience: 
Interest  on  investment  at  li  per  cent.     $:!3  per  year 

Depreciation  on  car 150  per  year 

Current  repairs 438  per  year 

Tires 350  per  year 

Gasoline  and  oil 430  per  year 

Personal  liability  insurance 200  per  year 

License 5  per  year 

Overhead   charge 52  per  year 

Incidentals 36  per  year 

Total $1,694   per  year 

"Gross  receipts,"  said  Mr.  Booth,  "would  be  $2,190  per 
year  at  $6  per  day,  and  deducting  $1,694  for  operating  ex- 
penses leaves  $495  from  which  must  be  subtracted  $250  to 
cover  fines,  damages  to  other  people's  property  and  to  the 
car  in  ca.se  of  accident,  as  well  as  attorney's  fees  for  ser- 
vices in  the  police  court,  leaving  a  balance  of  $245  for  the 
operator's   labor  for   the   year. 

"The  reason  why  so  many  have  engaged  in  this  busi- 
ness is  because  they  cannot  find  anything  else  to  do." 

The  article  quoted  above  goes  on  to  say  that  the  chief 
cause  of  the  jitney  craze  has  probably  been  due  to  the 
fact  that  receipts  have  been  greatly  over-estimated,  and  this, 
together  with  lack  of  appreciation  of  the  real  operating  cost, 
has  undoubtedly  been  a  material  factor  in  inducing  owners 
of  cars  to  enter  the  business.  .\s  an  example  of  the  mis- 
conception of  the  real  situation  it  might  be  said  that  in 
St.  Louis  the  daily  earnings  of  a  jitney-bus  driver  have  been 
reported  in  general  at  about  $10.  This  fact  has  been  given 
wide  publicity  in  the  daily  papers. 

However,  on  February  20  the  manager  of  the  jitney-bus 
association  stated  with  considerable  pride  that  4,000  pas- 
sengers had  been*  carried  on  the  day  before.  This  number 
at  5  cents  each  would  bring  total  receipts  of  $200  for  the 
day.  Reference  to  the  daily  papers  shows  that  there  were 
twenty-two  motor  cars  in  operation  and  two  motor  buses 
each  with  a  carrying  capacity  of  thirty.  Assuming  that  the 
motor  buses,  with  their  large  capacity,  brought  in  a  proper 
proportion  of  the  receipts,  or  say  $30  each,  there  would  be 
left  $140  to  be  divided  among  twenty-two  cars.  This  indi- 
cates average  receipts  for  each  motor  car  of  $6.4Q  a  day. 
In  addition,  it  is  quite  possible  that  the  figure  of  4,000  pas- 
sengers  was   somewhat   exaggerated. 

In  Kansas  City  the  same  peculiar  discrepancy  between 
reported  receipts  and  actual  possible  receipts  may  be  noted. 
A  newspaper  report  of  February  10  states  that  35,000  pas- 


sengers were  carried  on  February  9,  bringing  in  a  total  of 
$1,750.  Two  hundred  jitneys  were  registered  as  belonging 
to  the  jitney  operators'  association,  and  the  unregistered 
drivers  were  estimated  at  nearly  a  hundred  more.  Assuming 
that  the  actual  number  of  jitney  operators  was  250,  the 
receipts  per  car  came  to  less  than  $7.  Even  neglecting  the 
unregistered  drivers  the  receipts  divided  among  the  two 
hundred  registered  cars  amounted  only  to  $8.75  each. 

In  Peoria,  Illinois,  one  of  the  jitney  operators  esti- 
mated that  his  average  day  included  25  trips  with  an  average 
of  five  passengers  a  trip,  making  $6.25  income  for  the  day. 
This  driver  had  a  seven-passenger  touring  car  and  he  esti- 
mated the  expense  of  operating  it  at  about  $1  per  day,  thus 
making,  as  he  expressed  it,  "an  easy  profit  of  $5  per  day 
for  the  chaufifeur."  The  length  of  this  driver's  route  is  not 
known,  but  if  it  was  more  than  one  mile,  his  alleged  ex- 
penses of  $1  included  only  gasoline  and  did  not  give  any 
consideration  to  wear  on  tires,  repairs,  depreciation  and  the 
like.  With  such  misapprehension  of  the  real  facts  in  the 
case,  it  is  not  difficult  to  see  why  numerous  owners  of  cars 
have  been  induced  to  take  up  the  jitney  bus  as  a  means  of 
livelihood. 


Equipment  of  One-Man  Cars  Solving  Operating 
Expense  Troubles  in  Several  Cities— Grad- 
ual Introduction  into  Canada 

The  operation  of  electric  railways  on  a  financially-pay- 
ing basis,  especially  in  localities  where  the  growth  of  popu- 
lation has  not  kept  pace  with  expectations,  has  led  to  the 
adoption  in  a  number  of  smaller  places  throughout  the  con- 
tinent of  North  America  of  one-man  electric  cars.  At  dif- 
ferent points  in  Canada,  this  scheme  has  been  tried  out  with 
success.  The  cost  of  wages  is  thereby  greatly  reduced  and, 
except  where  the  route  has  been  congested,  little  difficulty 
has  been  experienced  in  handling  the  traffic.  It  has  been 
noted,  however,  that  the  practical  doubling  of  the  work  of 
the  motorman  has  called  into  play  extra  qualifications  which 
the  average  operator  may  not  possess,  so  that  this  type  of 
street  railway  operation  calls  for  a  better  type  of  employee 
and  consequently  one  that  can  demand  a  higher  wage.  Where 
the  operator  is  efficient,  however,  and  seized  with  the  im- 
portance of  the  position  he  occupies  and  the  necessity  of 
keeping  terms  between  his  employer,  whether  municipality 
or  private  individual,  and  the  public,  the  system  has  worked 
out  with  very  great  satisfaction. 

An  interesting  paper  on  this  very  question  was  recently 
read  by  Mr.  R.  M.  Howard,  general  manager  of  the  Minne- 
sota division  of  the  Wisconsin  Railway,  Light  &  Power  Com- 
pany, in  Winona,  before  the  Wisconsin  Electrical  Associa- 
tion. Mr.  Howard  has  had  three  years'  experience  with  the 
new  type  of  car  and  outlines  in  his  paper  the  advantages  and 
savings  experienced  by  his  company.  His  evidence  is  favor- 
able to  one-man  operation  and  hence  is  interesting  to  a  num- 
ber of  Canadian  railways  of  the  smaller  class,  which  at  pre- 
sent are  operating  on  an  exceedingly  close  margin.  The  fol- 
lowing quotations  are  from  Mr.  Howard's  paper: 
Experience  with  the  One-Man  Electric  Car  in  a  Small  City 
"The  operation  of  the  Winona  Railway  from  its  elec- 
trification in  1891  to  1911  did  not  yield  operating  expenses. 
In  August.  1911,  the  property  changed  hands,  and  as  the 
result  of  a  number  of  improvements  the  gross  earnings  in- 
creased more  than  forty  per  cent,  with  only  a  temporary  rise 
in  operating  expenses.  The  service  was  then  as  good  as 
could  be  reasonably  expected  in  a  town  of  20,000.  Careful 
study  showed  that  no  further  opportunities  for  important 
reductions  in  operating  expenses  were  available  except  by 
the  adoption  of  one-man  near-side  cars. 

"The  company  realized,  however,   that  the  co-operation 
of  both  the  public  and  employees  would  be  necessary  before 
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such  a  system  could  be  introduced  successfully.  The  matter 
of  buying  one-man  cars  was  therefore  laid  before  the  local 
City  Council  and  commercial  association,  and  the  economies 
to  be  eflfecled  were  frankly  admitted.  Photographs  of  the 
proposed  cars  and  a  description  of  their  equipment  and  oper- 
ation were  submitted,  upon  which  the  proposition  of  the 
company  was  approved  anil  it  was  urged  to  go  ahead.  An 
order  was  then  placed  with  the  Si.  Louis  Car  Company  for 
four  new  cars  and  for  door-operating  mechanisms  to  equip 
the  old  cars  retained  for  one-man  service.  In  all.  eight  cars 
are   now   operated   on    regular    schedule. 

"The  new  cars  are  of  doid)le-end  type,  ;i4  ft.  lOJ^i  in. 
over  the  bumpers,  with  6-ft.  :i-in.  vestibules  and  an  opening 
.5  ft.  wide  at  the  entrance  and  exit  sides.  They  have  steel 
underfranies,  steel  sides  and  arch  roof,  are  mounted  on 
St.  Louis  No.  46  trucks  of  8-ft.  wheelbase,  and  are  heated 
with  Smith  No.  3  hot-air  heaters.  The  controller  and  brake 
staf?  are  mounted  to  the  left  of  the  usual  location  to  place 
the  motorman  out  of  the  way  of  entering  passengers.  The 
register  cord  is  also  located  to  permit  the  motorman  to 
ring  up  fares  without  moving  from  his  operating  position. 
The  entrance  and  exit  vestibule  steps  of  folding  type  are 
operated  from  levers  placed  between  the  controller  and  brake 
rigging.  The  electrical  equipment  consists  of  two  GE-54 
motors  with  K-10  controllers.  The  old  cars  measure  29  ft. 
over  all,  but  have  vestibules  only  4  ft.  6  in.  long  with  en- 
trance and  exit  door  openings  of  36  in.  These  cars  were 
remodelled  for  the  one-man  operation,  including  the  addi- 
tion of  push-buttons  and  the  removal  of  the  bulkhead  doors. 

"For  ten  days  prior  to  inaugurating  the  new  system  the 
company  displayed  in  the  daily  papers  and  also  distributed 
on  the  cars  in  dodger  form  an  advertisement  which  explained 
the  reason  for  the  adoption  of  the  new  system,  including  a- 
frank  statement  that  the  earnings  did  not  justify  new  two- 
man  equipment.  Each  trainman  also  received  typewritten 
instructions  covering  the  operation  of  the  new  cars,  includ- 
ing the  registration  of  fares,  issuance  of  transfers,  etc.  Fares 
must  be  paid  before  the  passengers  enter  the  car,  but  trans- 
fers are  issued  to  passengers  as  they  leave  the  car. 

One-man  operation  began  on  May  3,  1914.  As  the  public 
was  well  informed  regarding  the  change,  the  new  system 
went  into  operation  without  a  hitch.  No  difficulty  has 
arisen  in  maintaining  the  average  schedule  of  9  ni.p.h.,  but 
if  loops  for  turning  cars  at  the  ends,  air  brakes  and  air- 
operated  doors  were  used  an  operator  could  doubtless  make 
faster   schedules   if   traffic   conditions   so   demanded. 

Performance  with  One-Man  Cars 
"After  one  and  a  half  months  the  company  saw  what 
one-man  cars  could  do  for  heavy  traffic.  The  earnings  on 
July  15,  1914,  were  the  largest  in  its  history,  exceeding  the 
previous  record  by  90  per  cent.  The  average  earnings  for 
that  day  were  41  cents  per  car-mile,  the  largest  numlicr  of 
fares  on  a  single  trip  126  and  the  turn-in  from  one  man, 
$70.50.  Operation  on  this  day  was  a  little  slow  because  all 
fares  had  to  be  collected  before  the  cars  were  started,  but 
not  a  step  accident  occurred.  Xn  any  event  such  heavy  days 
form  too  small  a  percentage  of  the  yearly  operating  period 
to  offset  the  exjjense  of  conductors.  Railroad  crossings  are 
flagged  by  the  motorman  in  the  usual  manner,  but  the  sav- 
ing in  the  wages  of  conductors  would  w-arrant  the  mainten- 
ance of  flagmen  on  one  or  two  crossings  if  local  conditions 
made  this  necessary. 

"The  operation  of  Imih  the  new  and  renimlelled  cars 
has  produced  the  usual  operating  advantages  of  eliminating 
step  accidents,  because  the  doors  are  not  opened  or  closed 
while  the  car  is  in  motion;  of  avoiding  arguments  regarding 
payment  of  fare  and  of  easier  checking  by  inspectors  because 
fares  are  registered  as  passengers  enter.  Further,  the  one- 
man  system  has  greatly  decreased  the  extra  list.  The  per- 
centage of  trainmen's  wages  has  also  decreased  from  29  per 


cent,  to  19  per  cent,  of  the  gross  revenue,  so  that  an  increase 
in  wages  would  not  affect  so  materially  the  ratio  of  operat- 
ing expenses  to  gross  income.  The  apparent  discrepancy  in 
the  percentages  quoted  is  explained  by  the  fact  that  the 
conductors  did  not  work  to  the  end  of  the  line  Iml  turned 
back  at  the  last  switches.  Hence  their  hours  did  not  equal 
those    of    the    motornien. 

"The  total  expense  of  rebuihling  old  cars  and  purchasing 
new  cars  was  $11,893.55.  During  the  first  seven  months' 
operation  a  saving  of  $3,549.02  was  effected.  On  the  basis 
of  equal  mileage  for  the  corresponding  period  of_]9i:!  and 
1914,  the  difference  in  the  ratio  of  operating  expenses,  in- 
surance and  taxes  to  gross  earnings  is  10.52  per  cent,  in 
favor  of  one-man  operation.  If  the  two-man  system  had 
been  retained  the  net  earnings  would  have  been  38.67  per 
cent.  less.  The  savings  effected  during  the  first  twenty-six 
months  will  amortize  the  entire  investment.  Only  the  in- 
vestment in  car  bodies  and  trucks  has  been  considered  in 
the  amortization  statement  because  a  company  which  oper- 
ates old  motors  can  amortize  the  investment  for  new  motors 
by  applying  the  saving  in  motor  maintenance  cost  to  the 
purchase  of  new  motors. 

"The  company's  experience  has  led  it  to  the  conclusion 
that  it  would  be  a  mistake  to  remodel  small  short  platform 
cars  and  attempt  to  put  the  one-man  system  into  operation 
with  such  equipment  only.  At  least  part  of  the  equipment 
should  be  modern  with  long  platforms  especially  designed 
for  one-man  prepayment  operation.  \\'hen  all  is  said  and 
done,  the  public  is  the  final  arbiter  and  the  question  is  too 
important  to  risk  the  chance  of  failure  due  to  the  lack  of 
proper  equipment.  If  platforms  are  long  enough  and  the 
motorman  attentive  and  courteous,  the  system  is  bound  to 
be  satisfactory  from  every  standpoint.  Few  street  railways 
can  afford  to  spend  anything  more  than  is  absolutely  neces- 
sary, and  the  one-man  car  will  often  place  the  balance  on 
the  right  side  of  the  ledger." 


Detroit  United  Purchase 

.\  special  meeting  of  the  stockholders  of  the  Detroit 
United  Railway  Company  has  been  called  for  March  31  to 
take  action  on  the  proposal  of  the  City  Street  Railway  Com- 
mission to  assume,  with  the  approval  of  the  electors,  bonded 
indebtedness  of  $24,900,000  in  exchange  for  the  lines  of  the 
company  within  the  one-fare  zone.  It  is  understood  that 
the  board  of  directors  is  inclined  to  recommend  that  the 
city's  offer  be  accepted.  The  announcetnent  of  the  com- 
mission's proposal  to  purchase  has  already  called  forth  num- 
erous attacks  upon  the  plan,  and  in  the  event  that  the  com- 
mission and  the  company  reached  an  agreement  a  bitter 
fight  is  sure  to  occur  before  the  proposition  reaches  the 
public.  There  are  many  legal  questions  involved  wdiich  must 
be  adjusted  before  the  matter  will  be  in  shape  for  presenta- 
tion to  the  electors;  in  fact  it  is  held  by  several  legal  authori- 
ties in  communications  to  the  newspapers  that  charter  amend- 
ments and  special  action  by  the  Legislature  will  be  required 
before  the  city  is  empowered  to  assume  the  company's  bonds. 
The  commission  is  now  giving  most  of  its  attention  to  the 
legal  phases. 


.\  deputation  from  a  number  of  Ontario  municipalities 
interested  in  hydro  radials  waited  on  tlie  Provincial  Govern- 
ment on  Friday,  March  ;.'(>tli,  asking  a  subsidy  of  $3,200  i 
mile,  for  any  roads  built. 

A  deputation  representing  llie  ()ntario  llydm  Radial 
Union,  which  recently  interviewed  Premier  I3orden  with  re- 
ference to  legislation  covering  the  graining  of  a  mileage  sub- 
sidy, did  not  meet  with  encouragement  for  immediate  as- 
sistance. The  Premier,  however,  promised  thai  he  would 
submit  the  question  to  his  colleagues  and  that  it  woidil  re- 
ceive full  consideration. 
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Art  and  Science  in  Home  Lighting— A  Vast  Difference 
Between  Quantity  and  Quality    Marked  Phy- 
siological Effects  of  Badly  Installed 
Lights— Every    Householder 
Should  Have  Expert 
Advice. 

By  George  W.  Cassidy' 

The  proijcr  lighting  nf  the  home  luis  become  a  very 
important  subject  in  recent  years  from  two  standpoints, 
namely,  the  aesthetic  and  the  scientific.  A  broad  and  com- 
prehensive knowledge  of  both  these  phases  is  required  if 
satisfactory  results  are  to   lie  obtained  in  practice. 

To  illuminate  a  home  properly,  the  lighting  must  be 
considered  from  the  aesthetic,  physiological,  psychological 
and  economical  standpoints.  From  that  old  saying,  "a  man's 
house  is  his  castle,"  one  knows  that  every  man  desires  to 
have  his  home  as  beautiful  as  his  means  will  afford  and  as 
his  taste  dictates.  Therefore  the  primary  requirements  are 
that  the  lighting  should  be  aesthetically  correct;  the  fixtures 
.should  be  designed  to  harmonize  with  the  decoration  of  the 
resjjectivc  rooms.  Most  homes  to-day  have  lighting  fixtures 
which  are  aesthetically  correct. 

In  taking  up  the  second  consideration  one  is  confronted 
with  an  entirely  different  condition.  How  many  homes  even 
approach  being  correctly  lighted  from  the  physiological 
standpoint?  The  change  in  the  type  of  illuminants  in  the 
last  .few  years  has  placed  a  much  greater  emphasis  on  the 
physiological  side  of  the  question  not  only  from  the  in- 
crease in  intensity  of  the  light,  but  also  from  the  decided 
change  in  color.  Instead  of  the  soft  yellow  light  of  the  car- 
bon latnp,  one  must  now  contend  with  the  hard,  cold  white 
light  of  the  tungsten  lamp.  This  point  was  particularly 
forced  on  my  attention  while  I  was  walking  through  some 
of  the  prominent  streets  of  my  home  town  when  I  saw  the 
large  number  of  houses  which  were  lighted  with  brilliant 
and  glaring  tungsten  lamps.  If  these  lamps  were  not  of  the 
frosted,  ball  type,  they  were  shielded  by  some  form  of  frosted 
shade  which  is  a  good  medium  to  show  just  where  the  fila- 
ment has  its  brightest  point.  From  an  ocular  hygienic  stand- 
point, it  is  very  easy  to  understand  why  a  great  majority  of 
the  people  of  to-day  are  compelled  to  wear  glasses  and  why 
there  is  so  much  suffering  from  eyestrain. 

The  third  consideration,  the  psychological,  is  also  of 
great  importance,  for  it  has  to  do  with  the  effect  light  has 
on  the  mind.  I  will  not  take  time  to  go  deeply  into  this 
l)hase  of  the  subject.  However,  there  is  no  question  that 
certain  kinds  of  lighting  will,  as  the  saying  goes,  "get  on 
one's  nerves."  For  illustration,  the  improper  use  of  semi- 
indirect  or  direct  lighting  in  the  home.  One's  first  impres- 
sion on  entering  a  room  lighted  by  either  of  these  systems 
is  the  lack  of  glare;  but  after  sitting  in  the  room  for  a  while 
one  often  wonders  why  the  ceiling  seems  so  low;  or  why 
a  beautifully  carved  table  or  chair  does  not  seem  to  have 
the  proper  perspective,  for  the  slight  shadows  they  cast  are 
from   an    unnatural   angle;    there    is    a   spectral    look   to    the 
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objects  in  the  room.  In  other  words,  the  whole  room  looks 
flat;  it  lacks  the  correct  balance  of  light.  I  will  later  ex- 
plain this  effect  in  a  specific  case. 

It  is  also  a  known  fact  that  color  is  an  important  factor 
from  the  psychological  standpoint  and  applies  particularly 
to  white  lights.  Just  how  the  nerves  or  mind  are  affected 
is  a  question  that  comes  within  the  province  of  the  psychol- 
ogist. Personally,  I  know  of  a  number  of  cases  where  the 
effect  of  white  lights,  I  mean  white  light  of  the  ordinary 
limgsten  lamp,  concealed  in  ground  glass  shades,  has  caused 
the  person  to  be  depressed  or  have  the  blues. 

In  lighting  a  house  the  problem  should  be  taken  up  first 
from  the  practical  side  and  not  the  artistic  or  aesthetic. 
Often  the  outlets  are  placed  without  regard  to  the  purpose 
for  which  the  room  is  to  be  used.  It  is  very  important  to 
study  the  specifications  carefully,  to  learn  the  area  of  the 
room,  the  height  of  the  ceiling,  the  general  decorative 
scheme  and  particularly  the  purpose  for  which  the  room  is 
to  be  used.  Knowing  the  use  of  the  room,  one  can  readily 
decide  upon  the  foot-candle  intensity,  place  the  outlets,  and 
determine  the  proper  amount  of  wattage,  etc. 

I  have  tried  to  describe  in  a  general  way  the  most  im- 
portant principles  which  should  be  borne  in  mind  when 
a  problem  of  home  lighting  is  being  considered.  For  a  more 
comprehensive  understanding  of  a  number  of  the  points  al- 
ready mentioned,  it  will  be  better  to  mention  the  actual  con- 
ditions encountered  by  giving  a  particular  case:  the  proper 
lighting  of  a  modern  suburban  or  country  house  costing 
from  $5,000  to  $15,000.  Such  a  house  usually  has  an  entrance 
hall,  living  room,  den  or  music  room,  dining  room,  kitchen 
an<l  pantry  on  the  first  floor  and  sleeping  and  bath  rooms 
above. 

Entrance  Hall 

Frequently  this  room  is  given  little  or  no  attention  as 
far  as  correct  lighting  is  concerned — "just  a  light,"  many 
owners  seem  to  think  is  suflRcient.  And  yet  one's  first  im- 
pressions of  a  home  are  obtained  from  the  appearance  of 
this  room.  Very  often  the  first  thing  to  be  seen  is  the  typical 
hall  lantern  with  its  glaring  lamp.  I  do  not  think  I  exag- 
gerate when  I  say  that  a  very  large  percentage  of  all  houses 
to-day  have  halls  lighted  in  this  manner. 

Suppose  the  following  specifications  for  this  hall:  dimen- 
sions 16  ft.  long,  10  ft.  wide  and  9  ft.  6  in.  high,  with  colonial 
treatment.  The  stairway  is  situated  at  the  rear  end.  The 
woodwork  is  to  be  white  with  medium  colored  walls  and 
light  buff  ceiling.  The  first  question  to  determine  is  the 
approximate  intensity  of  the  illumination  required.  There 
should  I)e  an  intensity  of  at  least  1  to  1.5  foot-candles.  Uni- 
formity here  is  not  at  all  necessary;  however,  there  should 
be  no  dark  corners.  The  amount  of  light  required  will  be 
determined  by  the  color  of  walls  and  ceiling,  and  the  ab- 
sorption of  the  glass  employed.  Having  determined  the 
light  intensity,  the  position  of  the  outlet  is  the  next  prob- 
lem. In  this  particular  case  there  should  be  one  ceiling 
and  two  bracket  or  side-wall  outlets.  The  ceiling  outlet 
should  be  in  the  middle  of  the  room  and  the  side  outlets 
arranged   to  balance  properly.     For  economical   reasons  the 
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ccilinp;  outlet  sliould  he  wired  lor  two  circuits;  one  for  the 
iiiyht  light  and  the  other  for  general  illumination.  For  con- 
venience the  lamps  should  be  controlled  from  the  second 
floor  as  well  as  from  the  first  floor. 

To  illuminate  this  room  and  stairway  efficiently  from  a 
single  ceiling  outlet,  it  would  be  necessary  to  increase  the 
power  of  the  illuminant  to  a  point  where  the  intrinsic  bright- 
ness would  be  very  annoying.  By  distributing  the  lighting 
units  and  using  smaller  illuminants  shielded  by  properly 
designed  shades,  made  of  tinted  difTusing  glass,  or  by  amber 
colored  lamps,  the  glare  would  be  reduced  to  a  minimum. 
With  this  foundation,  the  designer  or  decorator,  can  readily 
design  fixtures  which  will  harmonize  with  the  period  or 
decoration  of  the  room. 

Living  Room 

In  lighting  this  room,  there  are  several  very  important 
points  which  have  a  bearing  upon  the  success  of  the  lighting 
scheme.  The  first  and  most  important  is  this:  here  the 
family  lives  and  in  the  evenin,gs  they  must  live  with  the 
lighting  provided.  In  a  g^^at  many  cases  this  seems  to 
require  an   effort. 

Suppose  the  following  specifications  are  those  of  a 
typical  living  room:  dimensions:  24  ft.  long,  18  ft.  wide  and 
9  ft.  G  in.  high;  wood  trim  of  Fleinish  oak;  walls  a  medium 
brown,  and  ceiling  light  buff.  I  have  already  placed  em- 
phasis upon  the  fact  that  the  purpose  for  which  the  room 
is  to  be  used  is  very  important.  The  living  room  is  used 
for    several    purposes;    therefore    the    lighting    scheme    must 


Fig.  1 

have  flexibility.  In  addition  to  being  the  library  of  the 
home,  it  is  often  used  for  festive  occasions.  There  are  other 
limes  when  members  of  the  -family  simply  desire  to  sit 
around  and  converse.  To  meet  these  conditions  it  is  neces- 
sary to  supply  at  least  three  different  lighting  arrangements 
In  placing  the  outlets  the  decorative  arrangement  must  not 
be  lost  sight  of,  even  though  a  compromise  is  necessary.  In 
order  to  keep  the  intrinsic  brightness  reduced  to  a  minimum 
there  should  be  two  ceiling  outlets,  one  in  the  centre  o( 
each  half  of  the  room.  This  arrangement  will  give  a  more 
even  distribution  of  light  and  a  decided  reduction  of  glare. 
With  a  light  intensity  approximating  three  and  a  half 
foot-candles,  a  high  general  illumination  is  assured  which 
will  suffice  for  card  playing,  dancing  and  special  occasions. 
For  average  conditions  a  one  and  a  half  fool-candle  intensity 
will    be   enough.     In    order    to   accomplish    this    in    the    best 


way,  each  fixture  should  be  wired  with  two  circuits,  the 
higher  candleijowcr  lamps  on  one  and  those  for  the  lower 
intensity  on  the  other. 

Before  considering  the  type  of  lighting  fixture  to  be 
suggested,  it  will  be  well  to  briefly  define  the  three  forms 
of  illumination  in  common  use  at  the  present  time,  namely, 
direct,   semi-direct   and   indirect. 

A  direct  lighting  fixture  throws  most  of  its  light  direcl- 
ly  to  the  floor  and  walls;  only  a  small  percentage  of  the 
light  reaches  the  ceiling.  A  semi-indirect  fixture  reflects 
(he  greater  percentage  of  its  light  to  the  ceiling  from  which 
it  is  diffnsedly  reflected  downward;  a  smaller  percentage  of 
the  light  passes  through  a  glass  or  translucent  bowl.  An 
indirect  fi.xlure  reflects  all  the  light  to  the  ceiling  from  which 
it  is  diffusedly  reflected  over  the  room. 

Consider  first  the  usual  semi-indirect  lighting  unit.  The 
height  of  the  ceiling  being  9  ft.  6  in.,  the  maximum  distance 
of  the  top  of  the  bowl  from  the  ceiling  cannot  exceed  3  ft. 
4  in.  because  with  a  bowl  6  in.  deep  the  fixture  would  hang 
G  ft.  S  in.  from  the  floor.  From  the  aesthetic  viewpoint,  this 
type  of  fixture  in  this  room  would  be  bad  practice  because 
the  distinctly  bright  spots  over  the  fixtures  would  be  the 
most  conspicuous  points  in  the  room.  With  a  ceiling  11  or 
13  ft.  high  a  semi-indirect  fixture  or  an  indirect  fixture  with 
a  luminous  bowl  can  be  hung  far  enough  below  to  give  a 
wider  and  more  even  distribution  to  the  light  and  thereby 
overcome  the  objectionable  effects  of  light  spots.  This  de- 
fect could  also  be  softened  and  the  light  balance  restored  by 
the  use  of  one  or  more  table  lamps  or  by  incorporating  side 
brackets  in  the  decorative  scheme.  These  same  objections 
would   apply  to   the  indirect   unit. 

.Aesthetically,  the  use  of  the  indirect  fi.xlure  in  the  home 
is  incorrect  unless  designed  with  a  luminous  bowl;  other- 
wise, with  the  opaque  bowl,  the  body  of  the  fixture  forms 
a  very  sharp  contrast  with  the  lighted  ceiling. 

The  most  commonly  used  fixture  in  living  rooms  is  a 
direct  lighting  type  of  the  multiple  unit  or  shower  design. 
The  glass  manufacturers  have  put  on  the  market  a  great 
variety  of  shades  to  be  used  on  fixtures  of  this  type.  They 
have  recognized  the  fact  that  by  artistic  etching  and  tinting, 
in  the  ivory  tones,  they  have  been  able  to  produce  an  article 
which  is  effective  and  at  the  same  time  eliminates  an  appre- 
ciable amount  of  the  glare,  and  there  is  no  question  but 
that  the  results  obtained  by  the  use  of  this  glassware  is  a 
step  forward.  These  shades  should  be  long  enough  to  con- 
ceal the  lamp.  Considerable  caution  must  be  exercised  also 
in  the  selection  of  illuminants.  If  the  conditions  are  such 
that  a  high  intensity  of  light  is  required  as  in  the  present 
case,  the  filament  of  the  lamp  will  be  visible  as  a  distinctly 
bright  spot  on  the  shade  owing  to  its  closeness  to  it. 

Compromise 
1  have  now  described  three  different  types  of  fixtures 
and  apparently  without  arriving  at  a  satisfactory  result. 
Therefore  a  compromise  suggests  itself:  the  blending  of  the 
desirable  features  of  direct  and  semi-indirect  lighting.  By 
designin.g  a  fixture  of  the  glass  bowl  type,  equipped  with  an 
opal  cover,  one  may  obtain  a  unit  which  will  transmit  a  soft 
diffused  light  to  the  ceiling  without  spotting,  while  a  good 
percentage  of  the  direct  rays  will  pass  through  the  bowl. 
See  Fig.  1.  By  reducing  the  ceiling  illumination  and  utiliz- 
ing the  direct  rays,  the  effect  of  flatness  in  the  room  may  be 
avoided  and  the  natural  perspective  and  shadows  of  objects 
retained.  Care  must  be  taken  in  placing  the  lamp  within 
ihe  bowl  to  have  the  filaments  sutViciently  distant  from  the 
side  to  prevent  the  appearance  of  bright  spots  and  to  permit 
the  light  to  be  properly  diffused  through  the  glass.  Glass 
affording  a  maximum  diffusion  and  the  minimum  of  absor]>- 
tion  should  be  used.  This  type  of  fixture  will  overcome 
many  of  the  defects  which  arc  objectionable  from  a  physio- 
logical standpoint,     .Vrtistically  and  psychologically  it  is  still 
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defective,  iTi  that  the  room  lacks  color  and  a  correct  bal- 
ance of  light.  By  this  latter  term  I  mean  a  distribution  from 
other  sources  in  the  room  such  as  softly  lighted  lamps  on 
side  brackets  or  portable  lamps  so  arranged  or  placed  as  to 
bring  out  the  important  points  in  the  scheine  of  decoration. 
Supplemental  lighting  is  of  course  more  or  less  extravagant, 
and  where  economy  is  essential  it  can  be  omitted  with  pos- 
sibly the  exception  of  the  table  lamp. 

1  have  mentioned  in  a  general  way  the  desirability  nf 
the  use  of  color  in  the  lighting  of  the  home.  It  is  regrettable 
that  more  emphasis  has  not  been  placed  on  this  part  of  the 
problem  by  those  interested  in  artistic  lighting  and  also  tliose 
who  approach  lighting  problems  from  the  engineering  side. 
I  have  heard  and  read  statements  made  by  lighting  experts 
that  the  ideal  artificial  light  is  that  which  most  closely  re- 
sembled natural  daylight  in  color  and  diffusion.  I  consider 
this  statement  entirely  too  broad  and  in  need  of  qualifica- 
tion. Daylight  is  the  ideal  light  medium  in  all  manufactur- 
ing pursuits,  office  work,  draughting,  color  matching  and 
many  other  commercial  enterprises.  I  may  be  making  a 
rather  radical  statement  when  I  say  that  daylight  as  it  comes 
from  the  heavens  is  not  the  ideal  light  for  lighting  the  home. 
The  really  artistic  home  should  be  aesthetically  lighted  under 
daylight  conditions  as  well  as  under  artificial  light.  The  in- 
terior decorator  studies  his  problem  from  many  angles,  two 
of  the  principal  ones  being  light  and  color;  and  if  daylight 
is  the  ideal  light,  why  docs  he  use  so  much  color  in  the 
window  hangings,  portiers.  etc.,  and  at  times  even  shut  it 
out  entirely?  It  is  to  improve  upon  daylight,  to  obtain 
color  and  pleasant  lighting  efifects  and  shadows.  Therefore, 
if  daylight  lacks  color,  and  artistic  warmth,  why  should  one 
strive  to  imitate  it  for  the  home.  The  present  illuminants 
have  already  reached  beyond  the  limit  of  good  light  for  himic 
use   and   need    modification    for   the   best   results. 

There  are  available  several  materials  suitable  for  pni- 
ducing  color  effects  in  decorative  lighting  such  as  silk,  .gel- 
atine and  glass.  I  have  been  informed  that  one  of  the  large 
lamp  manufacturers  has  already  perfected  a  method  by  which 
regular  sized  lamps  can  be  made  of  amber  colored  glass  and 
put  on  the  market  as  standard  lamps. 

I  have  said  that  the  fixture  I  have  described  as  the  most 
suitable  for  the  requirements  of  the  living  room  lacked  color. 
Ophthalmologists  and  oculists  have  agreed  that  amber  light 
is  preferable  to  other  colors.  By  tinting  the  glass  bowl  a 
yellow  tone,  and  by  the  use  of  light  amber  glass  lamps  or 
color  caps  on  incandescent  lamps  giving  white  light,  it  is 
possible  to  produce  the  soft  warm  and  hospitable  effect  so 
necessary  to  bring  nut  the  real  fineness  of  the  decorative 
scheme  of  the  room. 

Ocular   Hygiene  a  Prime  factor 

The  practical  engineer  will  in  all  probability  say  that 
such  a  scheme  sacrifices  economy.  This  is  true,  but  econ- 
omy is  of  secondary  importance  when  compared  with  the 
artistic  results  and  ocular  comfort.  Ocular  hygiene  may 
well  be  a  primary  factor  in  the  lighting  of  living  rooms,  ll 
is  unfiirtunatc  that  there  are  so  few  table  lamps  on  the  mar- 
ket lo-day  which  combine  the  scientific  and  the  aesthetic 
requirements.  Many  of  these  lamps  are  artistic;  some  few 
scientific;   but  a  combination  of  the   two   is  almost  wanting. 

.'\s  demonstrating  more  clearly  the  important  points 
necessary  to  be  borne  in  mind  when  designing  an  efficient 
table  lamp,  Fig.  3,  I  believe,  meets  the  requirements  of  a 
living  room.  It  possesses  the  three  essential  features  of 
good  lighting:  first,  it  is  artistic;  second,  it  is  elScient  as  a 
reading  lamp;  and,  third,  it  has  flexibility.  By  turning  one 
switch,  one  may  connect  indirect  light  which  evenly  illum- 
inates the  whole  ceiling  with  a  soft  amber  glow.  By  the 
turn  of  a  second  switch,  two  more  lamps  illuminate  the  silk 
shade   which   diffuses   a  soft   light  over  a  large  area   of   the 


floor.  This  is  necessary  to  give  the  correct  balance  of  liglit 
in  the  room.  Under  daylight  conditions  most  of  the  light 
coming  through  the  windows  is  distributed  on  the  floor  and 
there  is  a  balance  between  the  brightness  of  the  ceiling 
and  that  of  the  floor.  This  is  the  natural  condition  of  light 
direction  wliicli  mankind  has  been  accustomed  to  for  gen- 
erations. With  a  third  switch  the  two  remaining  lamps 
which  are  utilized  for'reading  purposes  may  be  lighted.  These 
switches-also  conduce  to  economy  in  the  use  of  the  lamp. 
In  selecting  the  mirror  reflector  for  the  indirect  light  equip- 
ment, I  have  taken  the  concentrating  in  preference  to  tlic 
distributing  type,  because  the  amber  colored  disk  will  dis- 
tribute to  a  certain  extent.  Care  must  be  taken  to  prevent 
the  light  distribution  from  going  beyond  the  stop  line.  In 
most  rooms  this  would  be  at  the  picture  moulding;  and, 
where  this  is  omitted,  the  proper  line  would  be  at  the  junc- 
tion of  the  wall  and  ceiling.  In  the  arrangement  of  the 
direct    lamps    the    filaments    are    so    placed    that    the    highest 


Cofoi-.con  eotinfe 
Fiffer 


Rfffccior 


bowf 


Fig.  2 


point  will  form  the  apex  of  a  right  angle  with  a  line  drawn 
from  the  maximum  reading  distance  which  is  approximate'y 
three   feet. 

The  diflfusing  shade  which  is  made  of  alabaster  acided 
.glass  is  so  designed  that  its  general  curvature  is  somewhat 
liarallel  with  the  filament  of  the  lamp.  This  is  necessary  to 
assure  the  greatest  efficiency  of  the  diffusion  as  no  reading 
lamp  is  efficient  without  such  diffusion.  If  the  light  rays 
are  not  diffused  either  liy  the  interposition  of  the  proper 
kind  of  glass  or  by  indirect  reflection  from  a  light  colored 
non-glazed  or  mat  surface,  specular  reflection  from  the  book 
or  paper  which  one  may  be  reading  is  bound  to  cause  eye- 
strain. 

Den  or  Music   Room 

.Suppose  the  sjiecifications  of  a  room  are  H  ft.  long,  l;J 
ft.  wide  and  '.I  ft.  (i  in.  high;  medium  dark  walls  and  light 
buff  ceiling.  .\  room  of  this  type  can  be  correctly  lighted 
by  a  table  lamj)  similar  to  the  one  described  in  the  lighting 
of  the  living  room.  Fixtures  or  bracket  lamps  are  not  re- 
quired but  the  use  of  wall  lamps  may  enhance  the  decor- 
ative treatment.  If  used  they  should  be  equipped  with  lamps 
of  very  low  candle-power,  not  over  10  watts;  and  in  select- 
ing the  light  shields,  whether  of  glass,  silk  or  other  fabrics, 
a  low  translucency  is  essential.  If  the  room  is  used  as  a 
music  room,  it  is  only  necessary  to  increase  the  size  of  the 
illuminant  of  the  indirect  portion  of  the  lamp  to  obtain  the 
proper  amount   of  illumination.     If   for   economical   reasons 
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this    is    lint    |ii";Ktic;il.    tlu'    Ii^4lllil1^;    mIumu'    niu^l    \n-    siipiiK'- 
nu'iitcd   by  ;i  ]irii)}iily   (h-si^iiifd   1ih;i1   1i.l;1iI   al    tin-  iiiauo. 

Dining  Room 

I  approach  the  prublcm  of  wiiat  constilulcs  correct 
lij>lilinf»  of  the  dining  room  with  considei"a1)lc  reluctance.  1 
prcstmie  tliat  of  all  the  rooms  in  the  house  the  dining  room 
is  lighted  by  the  most  diversified  methods.  Tlierc  is  no 
(luestion  about  tlie  flexibility  of  the  ligbtini;  arraiiutcinciils 
in  this  room. 

S])ecilications:  dimensions,  18  ft.  lonj.;.  l."i  ft.  wide  and 
ii  ft.  Ci  in.  high.  Ivory  colored  woodwork,  medium  straw 
colored  walls,  and  light  buff  ceiling,  .\rchitecturally.  ^ucb 
a  room  may  \>c  called  colonial.  1  have  mentioned  llie  color 
scheme  to  demonstrate  the  direct  relation  between  the  lighter 
or  darker  colored  w-alls  and  ceiling  and  the  light  intensity 
Hark  toned  rooms  absorb  more  light  and  therefore  rcquirt 
a  higher  candlepower  in  the  illuminant.  The  placing  of  the 
outlets  depends  upon  the  system  of  lighting  to  be  installed. 
Decorators  and  architects  have  used  with  success,  from  the 
artistic  as  well  as  the  good  lighting  standpoint,  side  brackets 
around  the  room,  the  light  source  being  properly  shielded 
and  supplemented  l)y  a  candelabra  on  the  table.  .-V  room  of 
the  dimensions  given  would  require  at  least  six  two-lam)i 
side  brackets  having  low  candlepower  lamps  of  not  over 
10  watts  each.  This  would  give  a  fair  general  illumination 
without  annoying  glare,  but  it  would  be  necessary  to  have 
them  all  lighted  or  there  would  be  dark  corners  or  spots 
upsetting  the  aesthetic  effect  and  also  spoiling  the  correct 
lighting  scheme.  This  arrangement  woidd  not  be  econ- 
omical  in   the   moderate  priced   residence   here   considered. 

Another  method  of  lighting  a  dining  room  which  has 
been  very  extensively  used  is  the  so-called  glass  dome  fix- 
ture. This  is  a  fixture  designed  with  a  large  glass  dome 
suspended  by  a  chain  or  stem  over  the  table.  From  the 
decorator's  point  of  view  it  is  particularly  bad.  It  breaks 
into  the  symmetry  of  the  room  and  lacks  proportion  to  its 
surroundings.  It  is  the  most  conspicuous  object;  it  occupies 
a  position  which  compels  it  to  dwarf  everything  around  it; 
it  also  prevents  the  artistic  arrangement  of  floral  decora- 
tions. From  the  physiological  side  the  dome  lighting  fixture 
is  far  from  desirable.  The  table  cloth  is  so  brightly  lighted 
that  there  is  a  decided  glare.  A  very  simple  experiment 
will  demonstrate  this  point.  If  the  cloth  is  suddenly  re- 
moved from  the  table,  the  efifect  will  be  as  if  some  of  the 
lamps  had  been  extinguished,  for  the  room  will  seem  almost 
dark.  The  table  cloth  has  acted  as  a  difTusing  medium  for 
the  direct  light  under  the  dome.  Tf  doilies  are  used  instead 
of  the  cloth,  one  is  likely  to  be  troubled  with  specular  re- 
flection from  the  polished  surface  of  the  table.  It  is  pos- 
sible to  reduce  the  extreme  brightness  upon  the  table  by 
the  use  of  some  diffusing  medium  such  as  a  silk  disk,  but 
even  with  this  precaution,  the  glare  is  not  entirely  elim- 
inated because  the  source  of  illumination  is  so  near  the  sur- 
face of  the  table. 

.Another  objection  to  the  use  of  the  dome  fixture  is  the 
fact  that  those  seated  at  the  table  are  constantly  looking 
from  a  light  to  a  dark  zone  .Vnd  vice  versa.  Fach  change 
of  the  direction  of  the  gaze  under  such  condition  causes 
continual  dilation  and  contraction  of  llie  imjiil  with  its  con- 
sequent visual  fatigue.  This  defect  can  be  overcome,  of 
course,  by  the  use  of  side  brackets  or  ceiliii!-;  lixlures,  but 
the  addition  would  not  be  economical. 

.•\s  the  specifications  of  this  dining  room  do  not  call 
for  a  beamed  ceiling,  one  might  place  the  outlet  in  the  centre 
of  room  and  install  a  semi-indirect  or  indirect  lixlure  to  suit 
the  conditions. 

As  the  ceiling  is  !l  ft.  li  in.  high,  and  because  the  light 
source  is  pUced  over  the  table,  it  is  possible  to  hang  the 
fixture  only  ■>  ft.  G  in.  from  the  floor.  This  would  leave 
sufTicient    distance    between    the    ceiling    and    tin-    lop    of   the 


bowl  to  permil  of  .i  wide  ilistnbulioii  ol  the  IikIiI  and  elim- 
inate light  spots  on  the  ceiling.  This  overcomes  the  artistic 
defects  apparent  under  the  other  condilioiis.  Hy  the  use  of 
an  amber  colored  disk  over  llu'  bowl  of  the  (ixlure,  the  wliite 
light  from  the  tungsten  lamp  may  be  changed  to  soft  warm 
tones,  which  will  improve  the  lieauty  of  the  artistic  scheme 
of  the  room.  To  eliminate  whatever  flat  effect  of  diffused 
lighting  may  exist,  it  is  only  necessary  to  add  outside  direct 
light  units  airaii,i.;ed  around  the  glass  bowl  of  ilie  semi- 
iiulirect  fixture  or  llie  opacpie  bowl  of  the  iiidireel  lixture 
accordinji  to  the  taste  ol  llie  designer.  This  aiblilion  will 
correct  the  light  balance  by  giving  to  the  surroundings  li.ght 
.iiid  shadow.  In  providing  against  the  physiological  defects 
of  such  a  fixture,  thou.ght  must  be  given  to  the  design  and 
CI  dor  of  the  glassware  or  silk.  The  glass  slnnild  be  pro- 
perly tinted  willi  a  yellow  tone  and  if  silk  is  used  amber 
and  champagne  colors  are  preferalile.  (.'are  iiiusi  l>e  exer- 
cised in-  lamping  the  fixture.  The  outside  ilirect  lamp  units 
must  not  exceed  10  watts,  while  the  inside  lamps  must  be 
larger  but  not  to  exceed  (il)  walls.  By  this  arrangement 
Ihc  centre  lamp  will  give  the  necessary  general  illumination 
and  the  outside  lamps  the   sii|)pleinentary.     For  the  sake  of 


economy  it  is  a  good  plan  to  have  the  wiring  for  two  circuits. 
In  clearing  or  setting  the  table  it  is  not  essential  that  all 
the   lamps   be   lighted. 

In  the  design  of  the  silk  shade  of  the  lamp  which  1  have 
shown,  considerable  compromise  has  been  made.  In  the 
purely  technical  design,  the  line  representing  the  side  of 
the  shade  should  form  a  somewhat  wider  angle  so  that  the 
side  of  the  shade  would  lie  parallel  to  the  line  of  vision  of 
the  average  height  person  sitting  at  the  table,  to  avoid  the 
possibility  of  any  glare.  The  flange  at  the  bottom  leaving 
a  4  in.  opening  prevents  a  person  seated  at  the  table  from 
seeing   the   lamps  and   the  glare   from   the   reflecting  surface. 

llie  lamps  within  the  silk  shades  are  equipped  with 
amber  colored  disks  and  as  a  result  a  beautiful  soft  warm 
light  is  cast  evenly  over  the  table.  llie  opaque  bowl  con- 
tains the  indirect  lighting  equipment  over  which  is  placed 
an  amber  jdate.  This  type  of  fixture  comliines  general  ilium 
illation    with    llie    local    lighting    over    the    table    and    at    the 
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saiiu'    liiiK'    ;i(llK'rL'>      In      llir      iiii|ii Hiaiit    priiu'i'iili's    of    ^ooil 
lij;litili.u;. 

The   Kitchen 

W  Ikti-  MTvici-  li.nlilinj^  is  ri'ciuiri d,  siuli  us  in  Uililu-n, 
paTilry.  clc.  tixtiir^'S  placed  as  closely  as  possible  lu  the 
ceiliiiH.  and  therefore  above  the  line  of  vision,  are  reeoni- 
mended.  The  shades,  preferably  opal  glass  frosted  on  the 
inside  and  of  the  distributing  type,  should  be  about  7  nr  is 
in.  in  diameter  and  with  depth  enou.gh  to  liide  the  Uiniii. 
In  some  instances  a  side  wall  lamp  is  required:  in  that  case 
the  bracket  should  be  equipped  with  a  rather  dense  ojial 
glass,  deep  eniiugh  t.>  cover  the  whole  lamp,  the  lamp,  ol 
course,  being  placed  u))  or  down,  according  to  the  position 
nf   the    outlet. 

Ivegarding  the  proper  lighting  of  a  bed  room,  etiiciency 
and  economy  are  the  essential  features  to  be  considered,  liy 
placing  one  outlet  in  the  centre  of  the  room  and  one  over 
the  dresser,  it  is  possible  to  obtain  good  results.  .\  llxture 
placed  close  to  the  ceiling.  havin.g  a  lamp  housed  in  an 
artistically  etched  and  yellow  tinted  distributing  type  of 
shade,  from  7  to  s  in.  in  diameter  with  -Mitlicicnt  depth  to 
cover  tlie  lamp,  is  often  quite  satisfactnry.  The  interior  id" 
the  shade  should  have  a  roughed  or  mat  surface  in  order 
to  diffuse  the  light  properly.  As  the  fixture  is  placed  well 
above  the  line  of  vision  and  the  disiance  between  the  llla- 
ment  of  the  lamp  and  glass  will  be  sufficient  to  eliminate 
spot  glare  from  the  filament,  good  general  ilhiniination  with- 
out glare  and  at  the  lowest  cost  will  l>e  olitained.  The  fix- 
ture can  be  artistically  designed  and  installed  at  a  very  small 
cost.  The  dresser  light  should  be  suspended  over  the  mid- 
dle of  the  luirror  and  10  to  13  in.  in  front.  Five  feet  ten 
inches  from  the  Hoor  is  the  average  height  for  a  tixlure 
of  this  type.  This,  however,  is  more  or  less  optional  accord- 
ing to  the  conditions.     In  the  main,  the  specifications  of  the 


ceiling  fixture  will  apply  in  this  case,  with  the  exception 
that  the  shade,  if  made  of  .glass,  must  lie  so  tinted  as  to 
prevent  glare.  This  is  very  important  as  the  shade  is  directly 
within  the  line  of  vision.  .\  silk  shade  is  preferable  to  a 
glass  one  for  this  reason,  as  well  as  for  the  better  artistie 
effect.  As  the  light  is  directly  from  above,  a  woman  will 
have  no  iliffieulty  in  arranging  her  hair  according  to  the 
latest  vogue.  The  light  being  well  diffused  within  a  con- 
siderable range,  there  should   be  no  difticnlt)-   in   seeing  well. 

Bathroom 

There  are  one  or  two  points  in  regard  to  bathroom  light- 
ing, especially  interesting  to  the  man  of  the  house,  which  it 
is  well  to  mention.  Most  bathrooms  in  moderate  priced 
houses  have  medicine  closets  with  mirror  doors.  The  luen 
members  of  the  family  use  this  mirror  when  shaving.  .\ 
large  number  of  people  do  not  know  that  in  order  to  see 
well  before  a  mirror  by  artificial  light  the  mirror  should  l)e 
in  shadow,  so  that  the  face  will  receive  the  .greater  flux  of 
light.  By  having  a  bracket  outlet  placed  on  each  side  of  the 
medicine  closet  and  approximately  ."i  ft.  0  in.  from  the  floor, 
which  is  the  average  height  of  a  man's  face,  the  light  source 
will  be  in  a  line  with  the  face  and  the  ])est  results  from  the 
light  will  be  obtained.  The  shades  should  be  of  some  good 
diffusing  glass  about  5  in.  in  diameter,  deep  enough  to  shield 
the  light  source,  and  hemispherical  in  design.  This  type  of 
bracket  unit  may  be  termed  semi-indirect  as  the  larger  per- 
centage of  the  light  is  reflected  to  the  wall  and  ceiling  and 
serves  for  the  general   lighting  of  the   bathroom. 

1  have  tried  in  this  paper  to  add  the  scientific  element 
to  that  of  the  aesthetic  in  the  lighting  of  a  moderate  priced 
house  and  to  show  how  one  modifies  the  other.  The  results 
illustrate  a  statement  in  the  beginning  of  the  paper  that 
good  home  lighting  is  more  or  less  a  compromise. 


What  Does  "Concentric"  Wire   Mean? 


To  the  Dealer  and  Contractor— Smaller  Capital  Expenditure  and  Much  More 
Business— Samples  Now  Being  Tried  Out  on  This  Continent 


The  Committee  on  Wiring  of  Existing  Buildin.gb  of  the 
National  Electric  Light  Association,  recently  met  the  mem- 
bers of  the  Committee  on  Reducing  the  Cost  of  Wiring  of 
the  National  Electrical  Contractors'  Association  to  discuss 
matters  of  common  interest.  The  question  of  the  general 
use  of  concentric  wiring  was  discussed  and  Mr.  S.  E.  Doane 
presented  some  very  interesting  data. 

The  inembers  of  the  National  Electrical  Contractors' 
Association  are  naturally  interested  in  investigating  whether 
the  general  use  of  this  wire  will  prove  satisfactory  on  this 
continent,  as  it  should  be  a  means  of  reducing  the  cost  of 
the  average  installation.  On  the  other  hand,  manufacturers 
are  loath  to  undertake  its  production  on  account  of  the 
extra  expenses  entailed,  until  they  are  satisfied  that  the 
use  of  this  wire  will  become  general.  It  is  understood  that 
this  wire  has  been  widely  used  in  England  and  on  the  con- 
tinent with  entire  satisfaction.  That  it  will  be  given  an  ex- 
tensive try-out  on  this  continent,  there  seems  little  reason 
to  doubt,  as  a  number  of  the  larger  manufacturers  are  re- 
ported to  be  already  making  up  sample  orders.  .\t  this 
meeting,  Mr.  Doane  presented  a  very  interesting  outline  of 
the  evolution  of  concentric  wiring,  from  which  the  follow- 
ing are  copious   extracts: 

Electric  wiring  has  been  developed  along  two  different 
theories.  The  original  idea  was  to  have  a  very  considerable 
insulation  which  should  be  so  strong  and  so  substantial 
that  every  danger  to  life  and  property  should  be  removed 
by  the  large  safety  factor  of  the  insulation   itself. 


.\l  a  later  time  and  paralleling  this  theory,  another 
theory  was  developed  along  almost  opposite  lines.  The  in- 
sulated wire  is  surrounded  by  a  grounded  metallic  tube.  In 
this  case  a  very  substantial  and  heavy  insulation  is  no  longer 
as  essential  as  under  the  first  theory.  Even  in  case  of  the 
insulation  becoming  insufficient,  danger  to  life  and  property 
will  always  be  averted  by  the  interposition  of  the  grounded 
continuous  metallic  tube.  In  order  that  any  danger  should 
arise  from  a  system  of  that  kind,  two  accidental  damages 
must  occur  at  the  same  time,  to  wit:  the  ground  of  the  sur- 
rounding conduit  must  be  bad  and  the  insulation  of  the  wire 
must  be  injured.  Xo  obviate  this  the  National  Electrical 
Code  provides  that  the  conduit  must  not  only  be  continuous 
from  outlet  to  outlet,  but  also  mechanically  secured  in  posi- 
tion, and  that  the  metal  of  the  conduit  must  be  iicrmanently 
and  effectively  grounded.  Furthermore,  it  is  ruled  that  metal 
conduits  must  have  the  ends  provided  with  Inishings  so  as 
to  protect   the  wires   from  abrasion. 

Rule  38f  permits,  however,  short  sections  of  conduit  to 
remain  un.grounded.  If  in  such  an  ungrounded  section  or 
in  a  conduit  system  the  grounding  of  which  has  become  in- 
sufficient, the  insulation  becomes  bad,  either  by  abrasion 
or  l)y  condensing:  water  collecting'  inside  the  conduit,  the 
conduit  may  become  alive  and  danger  to  property  or  life 
may   arise. 

.\  logical  step  to  obviate  this  would  be  to  make  the  con- 
duit tight-fitting  with  an  appropriate  filling  material — for  in- 
stance, jute — to  preserve  the  circular  section  of  the  conduit. 
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Fig.  1.  This  cinso  (it  iirovoiits  any  collection  of  water  in- 
side the  conduit.  .\l  the  same  time  it  obviates  any  possi- 
bility of  abrasion,  the  insidation  and  tlie  conduit  1)eing  essen- 
tially fixed  in  their  relative  positions.  The  conduit  will  then 
advantajicously  have  a  certain  dejiree  of  flexibility  to  make 
insulation  easier.  We  thus  arrive  at  the  so-called  "Kuhlo" 
or  "Stannos"  wiring  systems,  or  rather  at  their  first  stage, 
with  protective  sheath.  This  variety  is  used  where  neither 
of  the  poles  of  the  system  is  grounded. 

In  central  stations  with  a  grounded  neutral  wire  we  can 
go  one  step  further.  As  the  grounded  conduit  and  the 
grounded  neutral  wire  have  no.  or  at  least  only  negligible, 
differences  of  potential  between  each  other,  such  as  may 
arise  from  the  voltage  drop  in  the  neutral  wire,  it  evidently 
is  unnecessary  and  therefore  wasteful  to  insulate  the  neutral 
wire  from  the  conduit  as  heavily  as  the  potential  wire.  The 
insulation  material  used  for  the  insulation  of  the  neutral  wire 
may  be  either  saved  entirely  without  decreasing  the  factor 
of  safety.  Fig.  2,  or  it  may  be  put  on  the  potential  wire  in- 
side with  a  corresponding  increase  of  safety,  Fig.  :!.  This 
results  iji  a  grounded  continuous  cnuduit  and  a  grounded 
bare  wire  running  inside  the  conduit.  There  is  no  reason 
why  these  two  conductors,  both  grounded  and  both  continu- 
ous, should  not  be  united  into  one:  in  other  words,  why  the 
conduit  should  not  be  used  as  a  return  circuit.  The  idea  of 
using  the   conduit   for  carrying  the  current   of  the  grounded 


Fig.  1 


Fig.  2 


Fig.  3 


Fig.  4 


return  circuit  is  not  new  and  has  been  used  for  many  years 
with  ordinary  rigid-steel-conduit  wiring.  The  difference  be- 
tween this  idea  and  the  concentric"  wiring  is  the  fact  that  in 
the  latter  the  conduit  is  close  fitting  (thus  leaving  no  space 
for  the  accumulation  of  water)  and  flexible  to  a  certain  de- 
gree. 

This  is  the  logical  evolution  of  the  so-called  concentric 
wire,  as  shown  in  Fig.  4.  The  potential  conductor  is  sur- 
rounded by  an  insulating  coating  which  in  its  turn  is  sur- 
rounded by  the  tubular  grounded  outer  conductor  tor  the 
return  circuit.  For  mechanical  reasons  the  insulating  coat- 
ing is  covered  by  i)apcr  or  braiding,  which  acts  as  a  slip 
member  between  the  insidatidU  and  the  sheath  in  case  the 
wire   is  bent. 

It  should  not  be  lost  sight  of  that  this  system  is  not  a 
new.  untried  thing,  but  was  developed  five  or  six  years  ago. 
Many  millions'  worth  of  this  material  is  now  being  sold 
abroad   every   year. 

The  advantages  of  bare  concentric  wire  and  the  oppor- 
tunities offered  of  increasing  the  business  of  the  manufac- 
turer, central  station,  dealer  ami  contractor  alike,  were  dealt 
with  recently  by  Mr.  R.  .S.  Hale,  chairman  of  the  N.  F,.  L.  A. 
Committee  nn  Wiring  of  Fxlsting  Buildings  before  the 
Kilowatt  (liil)  iif  Brooklyn,  and  reported  as  follows  in  the 
F.lectrical    World   of   recent    date: — 

Mr.  Hale  reviewed  the  history  ot  the  niovenient  for 
lower-cost  wiring,  describing  successful  installations  in 
Kurope  as  investigated  by  Messrs.  S.  E.  Doane,  I£.  W.  Lloyd 
and  himself,  atui  pointing  out  the  relatively  small  develop- 
ment in  this  country  along  the  lines  of  electrical  service  in 
old  buildings.  In  New  York  City  less  than  10  per  cent,  of 
the  residences  and  ai)artnients,  with  the  exception  of  ex- 
pensive elevator  apartments,  have  electric  service;  in  Chicago 
less  than  10  per  cent,  of  the  single  dwellings  and  only  about 
one-third  of  the  apartments  have  service,  and  in  Boston 
it   is   estimated    that    there   are    160,000   unwired    houses    and 


apartments,  and  these  are  being  equipped  at  the  rate  rif  only 
3,000  per  year  at  present.  He  discussed  the  successful  rise 
of  the  unit  price  system  in  house  wiring,  through  agree- 
ment between  the  central  station  and  wiring  contractors, 
on  the  basis  that  such  prices  shall  neither  be  so  high  as 
to  check  business  nor  so  low  as  not  to  give  a  fair  profit  to 
the  wiring  contractor  after  allowing  for  any  saving  he  may 
make  in   selling  expense  and  bad   debts. 

In  certain  European  cities,  notably  Strassburg  and 
Milan,  the  development  of  central-station  customers  exceeds 
that  of  Brooklyn,  though  with  less  than  one-third  the  popu- 
lation. Gas  is  even  lower  than  in  America,  60  cents  to  TO 
cents  per  1,000  ft.,  and  electricity  is  higher.  In  Strassburg 
it  is  practically  10  cents,  and  the  customer  has  in  addition 
to  pay  for  all  his  lamps  and  meet  a  government  ta.x  on  each 
lamp,  and  further  has  to  pay  meter  rent,  which  would  make 
the  net  rate  roughly  100  per  cent,  higher  for  the  small  con- 
sumer than  here.  In  these  cities  the  class  of  people  that 
live  on  wages  of  .$10  and  even  $.5  a  week  use  electricity  as 
customers  of  the  central  stations.  Mr.  Hale  outlined  the 
use  of  bare  concentric  wiring  in  these  cities  and  pointed 
out  that  even  insurance  companies  abroad  are  wiring  their 
offices  with  this  type  of  equipment.  On  account  of  the  num- 
erous varieties,  it  was  thought  best  not  to  ask  to  have  the 
National  Electric  Code  changed  so  as  to  let  all  these  sys- 
tems into  this  country,  but  instead  to  get  at  least  one  manu- 
facturer to  present  one  of  the  systems  to  the  Underwriters 
here  to  be  tried.  The  work  of  the  General  Electric  Company 
in  experimentally  studying  the  bare  concentric  system  has 
been  particularly  helpful.  As  a  result  of  recent  work  along 
these  lines,  it  has  been  decided  to  ofifer  the  new  section  of 
the  proposed  wiring  rules  as  an  experimental  code  by  which 
actual  field  experience  can  be  attained  under  proper  super- 
vision  and   reports. 

Effect  on  Wood  and  Metal  Moulding 
The  new  wire  will  undoubtedly  be  a  severe  blow  to  both 
wood  and  metal  moulding,  since  it  can  be  used  in  nearly  all 
cases  where  moulding  is  now  employed  and  will,  in  the 
estimation  of  Mr.  Hale,  be  much  cheaper,  safer  and  less 
conspicuous.  The  investment  in  tools  and  plant  for  making- 
wood  moulding  is  not  important,  at  least  as  regards  inould- 
ing  for  electric  wires,  while  the  metal-moulding  manufac- 
turers will  probably  find  that  j-nany  of  their  fittings  can  be 
used  for  the  new  wire  with  but  slight  changes  and  that  theic 
factories,  many  of  their  tools  and  their  organization  can  be 
used  for  making  and  selling  new  wire  without  great  ex- 
pense for  the  change-over.  It  is  not  believed  by  tlie  author 
that  the  new  wire  will  interfere  with  the  sale  of  conduit, 
which  is  extensively  used  abroad  and  is  more  apiilicable  than 
bare  concentric  wire  to  new  buildings.  The  field  for  the 
new  wire  will  be  almost  exclusively  in  buildings  that  would 
not  be  wMred  at  all  if  conduit  were  obligatory,  and  will  give 
an  impetus  to  the  industry  as  a  whole  wdiich  will  lead  to  the 
use  of  more  conduit  than  ever.  Other  manufacturers  are 
taking  up  the  matter  with  interest,  and  the  adaptability  of 
the  wire  to  existing  fittings  renders  it  likely  that  before  long 
the  less  expensive  fittings  that  the  new  system  makes  pos- 
sible will  be  developed  and  made  available.  Tentative  speci- 
fications and  prices  have  already  been  made  by  a  prospective 
manufacturer  of  bare  concentric  wire  to  be  pbued  on  the 
market    in    competition    with    existing   equipmeiil 

Restrict  Use  to  Branch  Circuits 

.After  describing  tin  main  features  of  bare  concentric 
wire,  Mr.  Hale  suggested  that  for  a  time  the  new  wire  will 
be  used  only  for  branch  and  tap  circuits,  but  in  time  it  may 
be  used  elsewhere.  It  will  probably  not  be  used  in  new 
buildings  for  some  time,  but  only  in  old  buildings  where 
oi)en    cleat    wiring   is    not    desirable    and    where    the    cost    of 
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concealed  wiring  is  prohibitive.  It  looks  now  as  though  the 
cost  of  the  wire  itself  would  be  about  the  same  per  circuit 
foot  as  the  present  code  wire,  and  much  less  than  the  cost 
of  concealed  work  or  moulding.  To  the  extent  that  the  pre- 
sent fittings  are  used  their  cost  will  be  the  same,  or  possibly 
a  shade  more,  on  account  of  certain  very  cheap  cross-overs 
or  connectors  to  be  used  for  making  joints,  but  the  new  sys- 
tem holds  possibilities  in  the  way  of  improved  design,  ll 
is  possible  that  later  the  new  wire  will  be  installed  in  cim- 
dnit  with  a  slight  reduction  in  the  amount  of  labor  and  in- 
crease in  safety.  The  new  wire  can  be  used  only  on  ground- 
ed systems,  and  any  old-fashioned  central  station  or  iso- 
lated plant  that  has  not  one  side  or  the  neutral  grounded 
cannot  use  it.  However,  since  any  such  plant,  if  of  less 
than  l.">0  volts,  is  breaking  the  insurance  rules  anyway,  this 
is  not  a  serious  liandicap  to  the  spread  of  the  new  wire. 

The  new  wire  will  be  used  largely  for  exposed  work. 
running  the  inconspicuous  wires  along  the  surface  of  the 
walls,  in  the  corners  next  to  picture  moulding,  etc.,  l)Ul 
idtimately  it  is  likely  to  be  used  for  concealed  work.  One 
method  used  abroad  is  to  cut  a  narrow  channel  in  the  plaster 
for  the  wire  and  then  to  paper  over  it,  and  while  there  might 
lie  a  possibility  of  corrosion,  no  reports  of  this  have  as  yet 
been  received.  The  new  wire  will  involve  distinctly  more 
care  in  installation  than  the  present  methods  and  will  there- 
fore be  confined  to  comparatively  expert  workmen  who  will 
possibly  command  higher  wages  per  day  than  men  who  can 
use  only  the  present  methods,  although  they  will  work  so 
much  faster  that  the  cost  per  outlet  should  be  less.  There 
is  no  question  that  the  janitor,  chauffeur  and  schoolboy 
who  now  feel  warranted  in  twisting  two  wires  together  to 
form  a  joint  will  find  themselves  "stumped"  by  the  new 
wire  until  they  have  received  some  instructions.  One  rea- 
son why  more  expert  workmen  will  be  needed  is  that  great 


care  must  be  given  to  the  polarity  so  that  the  wire  that  car- 
ries potential  shall  not  be  exposed  in  any  case.  The  result 
will  be  that  it  will  be  almost  impossible  to  get  even  a  JIO- 
volt  shock  and  almost  impossible  to  get  any  connection  on 
the  potential-carrying  wire  except  a  dead  short-circuil  Ihal 
will   blow   the   fuse  at   once. 

Various  Types  of  Concentric  Wire 

There  are  at  least  three  types  of  concentric,  bare  wire. 
,\ll  have  a  copper  core  which  may  be  solid  or  stranded,  then 
insulation,  which  usually  has  some  rubber  and  may  have 
braid  and  also  paper  or  cambric.  The  return  wire  may  be 
?  water-tight  tube  or  sheath,  or  may  have  a  water-tight  seam 
or  be  braided  with  fine  wires.  The  smooth  water-tight  sheath 
is  simplest  as  regards  connsctions  and  also  is  best  for  moist 
places  or  the  lighting  around  oily  machinery.  For  boiler 
rooms  and  other  hot  places  the  insulation  can  be  of  asbestos, 
and  for  dry  places  the  non-water-tight  construction  is  prob- 
ably just  as  good  and  cheaper.  Almost  any  American  fitting- 
can  be  used  with  some  arrangement  for  a  cross-over  or  con- 
nection between  the  outside  conductor  at  joints  or  connec- 
tions, which  is  very  simple  where  soft  solder  is  used.  Hard 
solder  reciuires  so  much  heat  that  it  injures  the  rubber  in- 
sulation and  is  forbidden  in  the  experimental  rules.  The 
new  construction  will  do  away  with  the  need  for  insulating 
joints  on  gas  fixtures,  previous  to  doing  away  with  the  need 
of  -gas  fixtures  themselves.  While  there  will  always  be 
use  for  conduit,  as  regards  old  houses,  wiremen  would  rather 
get  five  jobs  at  $30  than  one  at  $4.5,  manufacturers  would 
rather  make  more  wire  and  fittings,  and  central  stations 
would  rather  serve  every  house  on  a  street  than  merely 
take  the  new  houses  and  wait  for  the  older  ones  to  he  re- 
built. The  new  system  is  by  no  means  for  cheap  houses 
only,  but  should,  also  have  a  future  in  good  residences. 


Status    of   the    Electrical   Contractor 


Lack  of  Co-operation  of  Manufacturer  and  Dealer  with  Contractor — Need  of  An 

Association  with  Central  Meetings  at  Regular  Intervals— The  Right 

Suggestion— Can't  We  Put  it  in  Operation  ? 


Editor   Electrical  News: 

In  a  number  of  recent  issues  of  the  Electrical  iVews, 
there  appear  letters  on  the  Status  of  the  Electrical  C'ontrac- 
tors.  Mr.  Beattie's  letter  of  December  iith,  strikes  the  spot 
with  regard  to  would-be  contractors  whose  office  consists  of 
a  two-cent  pencil,  a  ten-cent  note  book  and  a  vest  pocket. 
His  stock,  when  he  has  any,,  is  generally  in  the  woodshed  or 
under  the  bed.  Now  while  the  majority  of  these  men  cut  up 
prices  to  the  extent  that  they  make  bare  wages  and  small  at 
that,  there  are  some  that  do  good  work  and  adhere  to  sub- 
mitting proper  figures,  so  that  the  condition  of  the  electrical 
business  to-day  cannot  be  placed  on  their  shoulders.  It  i.^ 
rather  the  circumstances  that  make  it  |)ossible  for  s\ich  work 
to  go  on  that  the  trade  must  attack,  and  by  the  way,  the  little 
contractor  in  your  own  town  is  not  the  man  who  goes  to 
your  customer  ami  sells  him  goods  al  practically  jobbers' 
prices. 

(Jur  old  friend  Mr.  Marchand,  of  (Jttawa,  gives  us  the 
exact  truth  when  he  said  that  if  the  joblier  cannot  sell  to 
you  he  will  sell  to  your  customer  at  your  price.  Now  then. 
Irom  what  we  all  know  and  what  the  letters  in  the  recent  is- 
sues of  the  Electrical  News  contain,  every  contractor  can  see 
that  there  is  more  than  one  and  more  than  two,  there  are 
several  contemptible  circumstances  that  will  have  to  be  re- 
medied before  the  electrical  trade  will  be  cm  a  basis  with  even 
the  poorest  of  other  businesses. 

In    the    first    place    we    should    have    the    co-operation    of 


the  Jcdiber  as  well  as  the  Manufacturer.  But  do  we  get  it? 
Or  do  we  give  our  support  to  the  established  jobber  or 
manufacturer?  Right  here  are  two  of  the  principal  points 
that  aflfect  the  vital  cords  of  the  whole  trade.  Take  a  couii'e 
of  examples:  .\  supply  traveller  comes  into  the  town  and 
calls  on  you.  He  may  get  a  small  order  this  time  or  he  may 
not.  His  liouse  tells  him  to  get  the  business  no  matter 
where:  he  hunts  up  the  fellow  with  a  grip  and  a  brace  on 
the  curb  and  sells  him  at  your  price.  He  then  goes  to  the 
factories  and  other  industries  and  quotes  them  jobbers'  prices 
on  iheir  needs.  The  next  week  yon  are  called  to  one  of  these 
places  to  figure  on  si>me  work;  you  give  t!ie  man  your  price 
and  he  laughs  at  you.  Do  you  know  what  I  can  buy  that  ma 
terial  for,  he  asks  you?  So  much.  And  he  can  get  the  curb 
stone  man  to  put  it  in  for  so  much  per  hour.  And  where  are 
you  at?  The  same  applies  to  the  fixture  man  who  tries  to 
sell  to  you  and  your  probable  customer  at  the  same  time. 

Now  what  woud  be  the  result  if  every  electrical  dealer 
and  contractor  who  maintains  an  established  business  in  this 
l>rovince  were  to  sit  (town  and  not  buy  or  have  anything  to 
do  with  supply  houses  of  this  kind.  The  remedy  would  be 
forthcoming  and  it  would  only  have  to  be  applied  once  for 
the  good  of  everybody  concerned.  To  reach  this  condition 
we  must  have  an  association  that  will  sit  tight  on  any  business 
method  with  both  themselves  and  their  customers  and  also 
their  supply  sources  that  are  not  fair.  Restraint  of  trade 
should    not    be    tolerated.      Your    customer    should    get    all    he 
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pays  for.  Vou  also  should  gel  a  fair  protit.  And,  by  the 
way,  don't  forget  the  overhead.  Vonr  supply  house  should 
be  treated  with  due  respect  to  his  profits  and  investment. 

Having  outlined  a  few  of  the  conditions  that  more  or 
less  exist  between  jobbers  and  contractors  and  lurb  me- 
chanics there  remains  considerable  other  work  to  bo  done 
before  we  can  get  on  the  same  footing  as  the  grocer  or  the 
baker  or  any  other  line  of  business.  The  strife  that  exists 
between  hncal  contractors  in  each  town  or  city  must  be  over- 
come. Prices  must  be  uniform,  there  must  not  be  two  prices 
for  two  different  customers.  As  the  legitimate  reduction  or 
rise  in  the  price  of  material  goes,  the  consumer  should  get 
tbe  benelit,  but  the  slashing  of  prices  to  your  competitor's 
customer  and  the  boosting  of  them  to  your  own  is  poor  busi- 
ness and  there  is  lots  of  it.  Rev'engc  is  sweet,  as  some  say, 
but  the  cost  doesn't  end  with  a  particular  transaction.  Co- 
operation-has  got  to  come  and  the  sooner  the  better.  Licens- 
ing contractors  is  only  a  step.  Licensing  workmen  is  only 
another  step. 

To  start  this  condition  of  affairs  along  the  road  to  wluil 
1  think  should  lie  a  successful  goal,  1  would  suggest  that  all 
dealers  and  contractors  in  Ontario  get  together,  meet  at, 
say.  intervals  of  three  months  in  central  points,  such  as  Lon- 
don, Toronto.  Kingston,  Ottawa.  Montreal,  etc.,  and  discuss 
ihcir  whole  situation  and  act  on  those  discussions.  It  is 
easy  for  those  in  Western  Ontario  to  meet  at  London  and 
also  for  those  around  Toronto  to  meet  at  Toronto  and  so  on. 
Concrete  ideas  could  then  be  put  before  the  association  to 
act  u])on. 

N'mirs  truly. 

The   MacKenzio    Ivlectric  Co., 

(Signed)   G.  E.   I'hillips. 
Saruia,  Out. 


Repeat  Orders  Speak  for  Themselves 

An  order  has  just  been  placed  by  tbe  Montreal  Water 
and  Tower  Company  with  Boving  &  Company  of  Canada,  for 
the  supply  of  a  (i.OOO.OOO-gallon  pump.  This  is  understood  to 
be  the  fourth  high  pressure  pump  of  this  design  which  the 
Montreal  Company  has  purchased.  The  three  jiumps  pre- 
viously supplied  are  each  direct  connected  to  a  l.iiOO  h.].. 
motor  and  operate  a.gainst  200  lbs.  pressure,  discharging  12,- 
000,000  gals,  per  24  hours.  These  pumps  were  originally 
guaranteed  by  I'.oving  &  Companj'  against  pitting  for  a  peri- 
od of  one  year  of  24-hour  service,  and  when  opened  up  re- 
cently for  inspection,  the  impellers  and  guide  wheels  were 
found  to  be  in  perfect  condition  and  to  have  fidl'illed  the 
guarantee   in   evcrv-   respect. 


All  Night  Lighting  of  Public  Buildings 

The  ( )ttavva  City  Council  have  recently  taken  up  the  mat- 
ter of  all-night  lighting  of  public  buildings  used  for  residence 
purposes  and  a  by-law  just  passed  provides  that  the  stairs. 
halls  and  corridors  of  all  apartment  houses,  hotels  and  lodg- 
ing houses  must  be  lighted  up  from  sunset  to  sunrise.  (  )no 
month  is  allowed  owners  to  cf>mply  with  the  order.  The  e.\ 
act  reading  fif  the  by-law  follows: 

In  all  apartment  houses,  hotels  and  common  lodging 
houses  now  or  hereafter  constructed,  all  stairs,  halls  and  cor 
ridors  above  the  ground  floor  thereof  shall  lie  provided  with 
sufificicnt  means  for  lighting  the  same  adeipuitely  by  electric 
lights,  gas  or  other  approved  method,  properly  placed  and 
supported;  and  all  such  lights  and  apjiaratus  shall  be  instal- 
led, connected  and  supported  in  such  a  manner  that  they 
shall  be  fed  independently  of  the  wires  or  pipes  serving  the 
other  rot)ms  or  comjiarlments  in  such  building  an<l  shall  in 
every  case  be  furnished  with  a  suitable  cut-off  switch  con- 
veniently placed  at  or  near  the  ground  entrance  to  such 
building,  and  all  such  appliances  and  work  shall  be  subject 
III  (lie  inspection  and  approval  of  the  F.lectric  Wiring  Inspec- 


tor of  the  Corporation.  .Ml  such  lights  shall,  so  long  as  such 
building  or  any  portion  thereof  is  leased  or  occupied,  be  lit 
by  the  owner,  caretaker  or  other  person  in  charge  thereof 
every  day  at  sundown,  and  shall  not  be  extinguished  before 
sunrise  of  the  following  day.  The  owner,  lessee  or  agent  of 
every  such  building,  the  stairs,  halls  or  corridors  of  which 
are  not  at'  the  <latc  of  passing  of  this  sub-section  eciuippcd  iii 
accordance  therewith,  shall  within  one  month  Iheroafler  com 
lily  with  the  provisions  thereof. 


Montreal  Street  Lighting 

Competition  for  installing  the  new  Monlreal  civic  light- 
ing on  St.  Catherine  Street,  from  Atwater  Avenue  to  Papin- 
eau  .Avenue,  and  on  Bleury  Street,  from  Pine  .\venue  to 
Craig  Street,  is  likely  to  be  very  keen.  The  approximate 
cost  is  $40,000.  The  scheme,  prepared  by  Mr.  .Arthur  Parent, 
lighting  superintendent,  provides  for  6.6  luminous  arc  lamps 
of  the  inverted  type,  on  ornamental  standards  of  special 
design,  spaced  125  feet  apart,  and  staggered.  On  St.  Cath- 
erine Street,  4.3  lamps  will  be  substituted  for  the  present  57 
arc  lamps,  and  on  Bleury  Street  41  in  place  of  the  existing 
18.  The  lamps  will  be  fed  from  underground  cables,  carry- 
ing 7,500  volts,  provision  having  been  made  for  the  laying 
of  the  cables  in  connection  with  the  conduit  system.  The 
standards  will  be  14  ft.  fi  in.  high  up  to  the  arc  and  12  ft. 
3J4  in.  np  to  the  main  insulator.  The  circuits  are  so  arranged 
that  in  case  of  an  interruption  on  one  side  of  the  street  the 
lamps  on  the  other  side  will  be  unaffected. 


A  U.  S.  Electrical  Jobbers'  Convention 

The  Electrical  .Supply  jobbers'  Association,  a  United 
Stales  organization,  holds  quarterly  conventions,  the  last 
of  w-hich  met  in  Chica.go  on  March  17th,  IStli  and  li)th. 
This  association  is  maintained  with  the  idea  of  establishing 
a  l)etter  standard  of  jiractice  in  Imsiness,  not  only  as  regards 
the  relations  among  the  various  jobliing  houses  themselves, 
but  also  the  inter-relations  of  the  manufacturer,  jobber,  con- 
tractor and  ultimate  consumer.  Only  one  Canadian  company 
is  a  member  of  this  association. 


New  Books 

Constant  \'(dtage  Transmission — By  11.  1'..  Dwight.  B.Sc, 
Mem.  A.LE.E.,  etc.;  John  Wiley  &  Sons.  Inc.,  Xew  York, 
publishers;  price  .$1.25  net.  A  discussion  of  tlie  use  of  syn- 
chronous motors  for  eliminating  variation  in  voltage  in  elec- 
tric power  .systems.  The  advantage  of  constant-voltage 
transmission,  in  improved  operation  and  lower  cosl,  have  been 
recently  proved  by  actual  examples,  among  them  that  of  the 
longest  transmission  line  yet  built.  The  practical  success 
of  the  method  justifies  the  statement  that  the  use  of  syn- 
chronous motors  has  been  far  too  limited  in  the  past.  It  is 
the  purpose  of  this  book  to  urge  that  more  synchronous  mo- 
tors lie  installed  in  alternating-current  power  systems,  and 
tliat  dependence  lie  placed  on  tluiii  to  secure  the  desirable 
results  of  controlling  the  voltage  of  lines  at  the  opposite 
end  to  that  of  usual  practice,  and  of  more  than  doubling  the 
power  load  of  most  lines.  In  this  way.  the  installation  of 
comparatively  inexpensive  machines  can  lake  the  place  of 
building  entire  duplicate  transmission  lines.  The  decision  re- 
.garding  such  important  changes  in  design  and  operation,  even 
when  the  examples  described  are  kept  in  view,  must  be  made 
according  to  thorough  predeterminations  of  cost  and  ope" 
aling  characteristics.  Working  formulae,  with  examples,  are 
.given  for  these  comparatively  new  calculations.  Altliougii 
the  writer  is  in  favor  of  the  increasing  use  of  the  principles 
of  constant-voltage  transmission,  bolh  in  long-distance  work 
and  local  distribution,  he  has  tried  to  show  impartially  both, 
sides  of  the  case,  and  to  outline  the  conilitions  where  the 
new  method  is  not  applicable. 
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What    is   New    in    Electrical    Equipment 


Using  Powerful  Magnet  to  Extract  Particles 

It  is  interesting  to  note  tluit  the  Westinghouse  Electric 
&  Manufacturing  Company  have  installed  in  their  Relief  De- 
partment at  tlieir  East  Pittshurgh  worUs  a  magnet  for  remov- 
ing metal  embedded  in  the  Hesh,  which  is  one  of  the  most 
powerful  in  the  world.  The  magnet  is  mounted  on  a  box 
containing  the  resister  which  is  used  to  regulate  the  amount 
of  current  flowing  through  tlie  coils.  It  requires  4.U00  watts 
for  its  operation,  or  enough  power  to  supply  1(10  :!2-candle- 
power  mazda  lamps.  It  is  designed  for  operati(jn  on  TO 
volts,  and  as  the  circuit  fro;n  which  it  draws  current  is  used 
for  testing  purposes  in  the  works,  and  ranges  from  To  tn  l:.'(i 
volts,  a  resister  is  necessary. 

It  is  not  an  infrequent  occurrence  for  steel  and  iron 
workers  to  get  hits  of  metal  in  their  e\es  or  hands.      I'rrvinui 


Extracting  metal  particles  from  tlie  hand. 

to  the  installation  of  a  magnet  the  only  means  of  removal 
was  by  proljiug,  a  method  which  is  as  uncertain  as  it  is  pain- 
ful. Since  this  machine  was  put  in  operation  it  is  a  very 
simple  proceeding  to  extract  sucli  particles.  The  piprtimi  of 
the  l)ody  in  wliich  the  foreign  particle  is  embedded  is  placed 
near  the  pide  tip  of  the  ma.gnet,  the  switch  closed,  and  thi 
magnet  does  the  rest.  The  pole  is  removable,  a  number  of 
different  shapes  being  supplied  for  various  classes  of  work. 

It  is  very  common  for  flying  bits  of  metal  to  lodge  in  the 
eye.  Should  they  strike  witli  force  enough  to  become  em- 
bedded, the  removal,  without  the  aid  of  a  powerful  magnet, 
is  apt  to  be  difficult  as  well  as  dangerous.  The  protecting 
coating  of  the  eye  must  be  cut,  and  there  is  danger  that  in 
stead  of  removing  the  particle,  it  may  be  pushed  further  inln 
the  eye.  When  the  foreign  body  is  once  within  the  eyeball 
it  is  properly  a  case  for  the  specialist. 

.\gain,  steel  workers  frequently  have  their  hands  punc- 
tured with  minute  pieces  of  metal,  which  become  embedded 
under  tlie  calloused  skin.     If  these  bits  are  allowed  to  remain, 


the  wound  is  likely  to  becmne  inlected.  The  Use  ul  a  power- 
ful magnet  insures  the  removal  of  all  traces  of  iron  from 
wounds  in  the  hand,  or  any  other  part  of  the  body.  Some 
remarkably  small  pieces  have  been  extracted  in  this  city,  one 
recently  recovered  being  not  a  twelfth  of  the  thickness  of  a 
delicate  needle. 

Dr.  C.  A.  Lauffer,  Medical  Director  of  the  Westinghouse 
t'ompany,  relates  a  number  of  instances  in  which  the  mag- 
net has  proved  invaluable.  Among  these  is  the  rather  amus- 
ing case  of  a  workman  who  attempted  to  drill  one  of  his  own 
teeth.  The  drill  broke  ofT  about  half  an  incli  from  the  end 
and  remained  in  the  cavity,  and  it  seemed  as  if  the  only  way 
to  remove  the  drill  would  be  to  pull  the  tooth.  However,  a 
special  extension  was  made  and  litted  tn  the  magnet  |Hile. 
.\s  soon  as  the  extension  was  brou;^hl  in  contact  with  the 
drill  and  the  current  switched  on.  tlie  drill  was  immediately 
draw  11  I  lUt. 


New  Induction  Watthour  Meter 

With  a  view-  to  providing  economy  and  convenience  to 
users  of  their  type  H  watthour  meters,  the  Sangamo  Electric 
(  ompany  of  Canada,  have  just  placed  on  the  market  ihei'- 
new  model  Type  H  induction  watthour  meter.  This  meter 
is  a  decided  improvement,  both  mechanically  and  electrically, 
over  the  old  model  and  claims  to  include  several  features  not 
fcumd  on  other  meters  at  the  present  time. 

In  the  new  model  Type  H  meter,  the  entire  motor  mag- 
net system  is  mounted  on  the  base,  which  is  accurately  ma- 
chined and  each  part  dowelled  in  position  so  that  the  system 
as  a  whole  is  kept  in  perfect  co-ordination  and  any  part  of 
it  may  lie  removed  or  replaced,  in  case  of  accident  or  repairs. 
.\nother  feature  is  that  the  lower  fastening  screws  are  under 
seal  at  all  time  preventing  shifting  of  meter  to  angular  posi- 
tion. The  terminal  box  is  a  separate  chamber  and  the  ter- 
minals themselves  are  embedded  in  fire-proof  composition 
insulation,  which  effectively  seals  the  entrance  of  the  termin 
als  into  the  meter  proper,  making  them  dust  and  water-proof. 
The  grid  carrying  the  moving  system  and  permanent  magnet 
may  be  quickly  removed  without  disturbing  any  electrical 
connections    or   mechanical    adjustments,   and    by    its    removal 


Type  H  Sangamo  Watthour  meter. 

the   motor  magnet   system   is   exposed    for   inspection    and   ac- 
cessible for  repair. 

The  new  meter  also  includes  a  light  load  micrometei 
adjustment,  which  is  an  entirely  new  feature.  It  is  jiositive 
and  susceptible  of  extremely  accurate  and  fine  adjustment. 
( )ne  complete  turn  of  the  main  screw  corresponds  to  2}/2  per 
cent,  at  l/U)  of  full  load.     The  full  load  adjustment  is  positive 
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ami  llio  claini>iiig  screw  is  t-asily  accessible.  Aiiioiiy  Ihe  high- 
ly desirable  electrical  characteristics  incorporated  in  the  new 
model  meter,  is  the  inijiroved  accuracy  under  voltage,  fre- 
quency, power  factor  and  luad  conditions.  The  new  meter 
is  guaranteed  to  have  a  lrcc|uency  error  less  than  1  per  cent. 
when  GO-cycle  meters  are  operated  at  50  cycles.  The  load 
accuracy  under  normal  voltage  and  frequency  and  at  unity 
power  factor,  is  between  jilus  and  minus  1  per  cent,  for  all 
loads,  from  r>  per  cent  to  I:i.i  per  cent,  of  full  load.  The 
volta.a:e  error  is  only  plus  or  minus  .!.">  over  a  range  of  10  per 
cent,  above  and   10   per  lent.    Iielow   unrnial   voltage.     Power 


Exterior  view  type  H  meter 

factor  ."iO  per  cent,  lagging  or  leading  will  not  cause  an  erroi 
greater  than  plus  or  minus  1  per  cent,  in  polyphase  meters, 
when  shipped  from  the  factory  and  any  meter  may  be  ad- 
justed to  absolute  accuracy.  The  low  losses  in  the  new  me- 
ter is  another  feature;  the  shunt  loss  at  110  volts,  60  cycle,  is 
only  1.1  watts;  the  shunt  current  is  only  .034  amperes;  the 
series  loss  is  only  .33  watts  in  a  5-anipere  meter.  Friction 
and  consequent  wear  have  been  reduced  to  a  minimum  by 
careful  design  of  all  moving  parts.  The  moving  system,  that 
is  carried  by  the  jewel  bearings,  weighs  only  \5  grams,  whilo 
the  full  load  torque  is  48  millimetergrams. 

All  adjustments  are  easily  made  when  the  meter  is  in 
place  and  the  rigidity  and  accuracy  of  the  construction  as- 
sures a  positively  and  definitely  permanent  alignment  of  all 
the  parts. 

The  Northern  Electric  Company  have  been  appointed 
distril)utors  for  the  Sangamo  Electric  Company  of  Canada. 
Limitetl 

Plug  for  Signal  Lamps 

The  attachment  plug  shown  herewith  has  been  designed 
by    Harvey    Hnbbell.    Inc.,    Brijgeporl,    Conn.,    for    use    with 


devices  of  10  amp.  ratings  or  less.  They  are  eqmpped  with 
knife-blade  contacts  and  are  interchangeable  with  various 
types  of  attachment  plugs  for  wall  and  Hush  receptacles  of 
corresponding  rating  and  style  made  by  this  company.  The 
base  of  the  device  is  of  heat-proof  comjiosition.  'J'his  c'luip 
nicnt  is  distributed  in   Canada  by  R.   E.  T.    Pringle. 


Trumbull  Sign  Receptacles 

The  Trumbull  Electric  Manufacturing  (dnipany  liave  jusl 
placeil  on  the  market  two  types  of  new  sign  receptacles — the 
clamp  and  the  two-screw  type.  The  two-screw  type  is  very 
similar  to  the  usual  screw  receptacle  on  the  market.  The 
clamp  type,  however,  is  more  of  an  innovation.  The  following 
are  special  points  al)Out  these  receptacles, — no  screw  holes 
are  necessary  and  the  wireman  saves  time  in  mounting  them; 
they  are  installe<l  from  the  rear^  and  the  wireman  does  not 
have  to  reach  the  front  at  all;  before  tightening  the  screws, 
the  receptacles  can  bo  turned  in  any  direction  to  line  up  witli 


Two  new  types  of  receptacles. 

the  wires;  when  the  screws  are  tightened,  it  is  impossible  to 
turn  the  receptacle  in  the  sign;  these  clamps  will  take  any 
thickness  of  sheet  inm.  The  manufacturers  specially  em- 
phasize the  point  that  the  clamp  type  receptacle  is  installed 
entirely  from  the  rear  of  the  board,  whereas  the  screw  type 
generally  requires  a  man  on  the  back  to  hold  the  base,  whik- 
a  second  man  on  the  front  screws  the  top  into  the  base.' 


New  Direct  Current  Motor 

The  new  type  "C"  direct  current  motor  just  announced 
by  the  Robbins  &  Myers  Company,  Springt'ield,  Ohio,  and  il- 
lustrated herewith,  is  at  present  made  in  sizes  from  J's  to  3 
horse-power  inclusive.     The  frame   is   cast   iron,   and   of  low. 


signal  lamps 
volt  candclal 
guard.     The 


!n  sizes  '  p  to  ;<  li.p. 

squatty  shape,  adapting  the  motor  for  installation  where 
space  is  restricted.  The  bearing  bracket  on  the  commutator 
end  extends  well  out  from  the  frame  and  gives  easy  access  to 
the  commtitator  and  brtishes.  The  bearings  are  oil-ring  lu- 
bricated and  the  oil  reservoirs  are  eqm'pped  with  over-llnw 
and  drain  plugs. 
Hubbell  "Signal"  Plug.  -I,,^.    ,„„^,„.^    ^,.,„    |,^.    ,„,,„.,,„., ,    ,,|,^.„    ,,,    ,„,|_,^     >.,ich..sed. 

The  device  as  shown  is  icmiucted  to  a  11.')-  Imrizontal  or  vertical  constrtictional  for  contintu>us  or  inter- 
jra  base  lamp,  protected  by  a  tin-plated  lamp  mitlent  service;  constant  or  variable  speed;  shunt, series  or 
plug   is  designed   lur    use   with   electrically  heated       cnmpiunid    wcumd        Thev   are   made   fur    Il,"i,   L'3(l  and   .'..".O   vidl 
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circuits,  also  for  service  on  low  voltage  storage  battery  cir- 
cuits. Each  motor  is  regularly  furnished  vifith  sliding  base, 
no  voltage  release  starter  and  cast  iron  crown  pulley.  They 
can  also  be  furnished  with  idler  pulley  or  back-gear  attach- 
ments if  desired. 


An  Outdoor  Metering  Outfit 

The  outdoor  metering  outfit  illustrated  herewith,  is  i 
recent  addition  to  outdoor  sub-station  equipment  by  the  Can- 
adian General  Electric  Company.  Power  companies  oper- 
ating high  voltage  transmission  lines  have  found  in  many 
cases  that  a  watthour  meter  and  transformer  outfit  combined 
in  a  unit  and  adapted  for  outdoor  service  can  be  used  to  ad- 
vantage from  the  standpoint  of  initial  cost  and  also  of  main- 
tenance where  it  is  not  advisable  to  build  a  complete  sub- 
station. The  outfit  consists  of  a  tank  equipped  with  weather- 
proof insulating  bushings  for  primary  connections  and 
containing     two     current     and     two     potential     transformers 


Combined  meter  and  transformers, 

immersed  in  oil.  The  secondary  terminals  are  brought  out 
to  a  separate  compartment  on  the  front  of  the  tank  in  which 
is  installed  a  standard  polyphase  watthour  meter.  This 
compartment  also  contain  switches  for  short  circuiting  to 
secondaries  of  the  current  transformers.  These  switches 
allow  rotating  standards  or  indicating  instruments  to  be  con- 
nected in  the  secondary  circuits  of  the  transformers  for 
calibration  of  the  watthour  meter  without  disconnecting  the 
outfit  from  the  primary  circuit.  The  front  of  this  watthour 
meter  compartment  is  fitted  with  a  door  firmly  secured  by  a 
padlock.  The  advantage  of  the  combined  outfit  is  that  a 
single  unit  takes  the  place  of  five.  With  the  separate  out- 
door transformers  it  is  necessary  to  mount  two  potential 
transformers,  two  current  transformers  and  house  the  watt- 
hour meter.  In  addition,  the  combined  outfit  for  three-wire, 
three-phase  saves  three  high  potential  insulating  bushings. 


Ijeen  adopted  by  some  of  the  best-known  automobile  manu- 
facturers. This  device  does  away  with  the  lever  and  per- 
mits changing  gears  by  means  of  push  buttons  located  on 
the  steering  wheel.  It  is  claimed  that  this  electric  gear  shift 
makes  it  possible  to  shift  gears  at  will  with  almost  no 
physical  eflfort  and  without  taking  the  eye  from  the  road. 
It  is  as  easy  as  pushing  the  horn  button.  This  greatly  sim- 
plifies the  car  control,  adds  to  the  safety  and  increases  the 
pleasure  of  driving.  The  great  success  in  the  use  of  elec- 
tricity in  the  lighting  and  cranking  of  the  gas  car  has  paved 
the  way  to  the  further  utilization  of  the  electric  power  plant, 
with  which  the  modern  automobile  is  equipped,  by  employ- 
ing this  energy  to  shift  the  gears. 


New  Concentrated-Filament  Mazda  Lamps 

Diflferent  lamp  companies  have  now  standardized  23,  40 
and  60-watt  mazda  lamps  with  a  concentrated  coil  filament 
construction  similar  to  that  used  in  the  large  gas-filled  types. 
The  small  lamps,  however,  are  not  gas-filled.  The  new  con- 
struction is  claimed  to  greatly  increase  the  downward  or 
useful  light  of  the  lamps,  which  makes  them  particularly 
desiral)le  for  service  where  natural  distribution  in  the  down- 
ward direction  is  required.  These  lamps  are  supplied  in  the 
usual  bulbs,  the  25  and  40-watt  sizes  in  the  S-19  bulb  and  the 
(iO-watt  lamp  in  the  S-21  bulb  for  103  to  123  volts.  Their 
rated   life   is   000  hours. 


Rural  Street  Lighting 

A  bill  has  been  introduced  in  the  Legislative  .'\ssembly 
of  the  province  of  British  Columbia,  entitled,  "An  act  respect- 
ing rural  street  lighting,"  which  provides  for  the  formation 
of  rural  street  lighting  districts  and  the  appointing  of  a  board 
of  commissioners  to  execute  the  act.  The  district  may  be 
formed  on  a  petition  signed  by  a  majority  of  the  property- 
holders  in  any  district,  not  forming  a  part  of  any  present 
municipality. 

The  powers  of  tlie  commissioners  are  fairly  wide  and  in- 
clude the  "raising  of  an  annual  revenue  for  the  purpose  of 
carrying  out  the  provisions  of  this  act  by  ta.xes  or  rates  upon 
the  lands  in  a  district  and  for  regulating  the  mode  of  assess- 
ing, levying  and  collecting  same."  All  taxes  levied  are  to 
constitute  a  charge  on  each  separate  portion  of  land  and  in 
default  of  payment,  land  may  be  sold  subject  only  to  pro- 
vincial taxes  and  other  encumbrances  and  charges  regis- 
tered against  the  land  at  the  date  of  the  levy  of  the  lighting 
tax. 


A  35,000  kw.  Single  Unit 

The  General  Electric  Company,  of  Schenectady,  N.Y., 
are  now  working  on  a  35,000  kw.  Curtis  steam  turbo-gener- 
ator, which  is  nearing  completion.  This  unit  consists  of  a 
single  generator  direct  connected  to  and  mounted  on  the 
same  bedplate  with  the  turbine  which  drives  it.  Quite  re- 
cently this  company  installed  a  30,000  kw.  capacity  unit 
of  the  same  general  design  for  the  New  York  Edison  Com- 
pany. This  unit  to  date  is  the  largest  of  its  class  in  the 
world,  so  that  the  General  Electric  Company,  with  their  new 
unit,  make  themselves  doubly  sure  of  holding  the  large 
capacity  record. 


Electric  Gear  Shifting  for  Automobiles 

The   Cutler-Hammer   Manufacturing   Company,    Milwau- 
kee, advise  that  their  "Vulcan"  electric  gear  shift  has  already 


Pioneer  Contractor   Passes 

Mr.  Jas.  A.  Woodman,  superintendent  of  construction  of 
the  Hamilton  Hydro-electric  System,  died  recently  at  his 
Hamilton  home.  Mr.  Woodman  was  a  pioneer  in  electrical 
construction  work,  having,  with  his  brother,  H.  W.  Wood- 
man, erected  a  number  of  plants  in  Canada,  including  Sher- 
brooke,  Thorold,  Niagara  Falls,  St.  Catharines,  etc.  For  a 
number  of  years  also  he  had  charge  of  outside  construction 
work  for  the  Cataract  Power  Company  of  Hamilton. 
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Small  Belted  Alternator 
The  term  "gciUTatur"  lo  many  minds  brings  up  llic  vision 
of  huge  turbo-alternators,  eejuippcd  with  llio  most  elalioralc 
devices  to  ensure  absolute  reliabilitj-.  Vet  there  are  hundreds 
of  small  plants  llie  demand  of  vvliich  docs  not  warrant  the 
use  of  such  huge  units  but  where  reliability  is  just  as  im- 
portant.     For   such    service    the    Westinghousc    Electric   and 


20  kv.a.  generator  with  direct  connected  exciter. 

Manufacturing  Company  has  perfected  a  small  belted  alter- 
nating-current generator,  with  direct-connected  exciter. 
Such  an  arrangement  makes  a  very  compact  unit,  as  well  as 
securing  the  utmost  reliability  and  independence  of  opera- 
tion. This  generator  has  a  rated  capacity  of  20  kv.a.  3-phase 
or  14  kva..  single-phase.  The  standard  frequency  is  60  cycles 
at  a  speed  of  1,800  r.p.m.  and  the  machine  can  be  furnished  to 
give  either  120.  240.  480  or  600  volts. 


.\  bill  has  been  introduced  by  Mr.  Lucas  in  the  Ontario 
Legislature  entitled  "An  Act  to  amend  the  Ontario  Tele- 
phone Act." 


The  Metalyte  Company,  Limited,  Winnipeg.  Man.,  deal- 
ers in  incandescent  lamps,  have  been  granted  a  Dominion 
charter. 


Mr.  J.  C.  Daley,  electrical  and  designing  engineer  for 
the  Thordarson  Electric  Manufacturing  Company.  Chicago, 
has  severed  his  connection  with  that  company  and  joined 
with  Mr.  J.  A.  Bennan  and  Mr.  A.  R.  Johnson  in  the  incor- 
poration of  the  Jeflferson  Electric  Manufacturing  Company. 
The  new  company  is  already  located  and  doing  business  at 
847-851  W.  Harrison  Street,  Chicago,  manufacturing  a  line 
of  toy  and  bell  ringing  transformers,  ignition  apparatus  and 
other   electrical   specialties. 


Trade  Publications 

Stokers— Bulletin  B-3,  issued  liy  the  Boston  Engineer- 
ing Corporation,  of  New  York,  describing  and  illustrating 
their  type  E  stoker. 

Centrifugal  Coal  Drier— Bulletin  212,  by  the  Link-Belt 
t  onipany,  of  Chicago,  illustrating  and  descril)ing  the  Wen- 
dell centrifugal  coal  drier. 

Voltage  Regulation — Folder  being  distributed  by  the 
Canadian  Cjeneral  Electric  Company,  describing  their  type 
T.\   form  A-2  automatic  voltage  regulator. 

Automatic  Motor  Starters— Bulletin  B-7,  issued  1>y  the 
.Mien-Bradley  Company,  Milwaukee,  describing  their  type  7. 
automatic  starters  for  direct  current  motors. 

Small  Motors — No.  22  of  this  periodic  publication,  issued 
by  the  Westinghousc  Electric  and  Manufacturing  Company, 


East   I'iltsburgh,   Pa.,  describing  their  type  AR  single-phase 
motor. 

Motor  Drive  in  Textile  Mills — Bulletin  No.  48,010,  issued 
by  the  Canadian  General  Electric  Company,  Limited,  illus- 
trating a  large  number  of  typical  applications  of  C.  G.  E 
motors   lo   textile   mill   machinery. 

"Exide"  Batteries — By  the  Canadian  General  Electric 
Company.  Handbook  describing  batteries  and  parts  of  the 
types  used  with  the  Delco  system  of  starting,  lighting  and 
ignition   for  gasoline   automobiles. 

Outlet  Boxes  and  Covers. — lUillctin  No.  250  now  lieing 
distributed  by  the  National  Metal  Molding  Company,  Pitts 
burgh.  Pa.  This  catalogue  possesses  several  novel  and  dis 
tinctive  features,  such  as  a  line-drawing  of  each  box  cover; 
illustrations  on  the  left-hand  margin  of  the  left-hand  pages 
only;  boxes  of  the  same  type  having  different  sized  knock- 
outs numbered  to  facilitate  ordering;  short  description  of  the 
use  of  each  box  and  cover  given  in  each  case;  a  numerically 
and  alphabetically  arranged  index  giving  numbers  of  outlet 
l)Oxes  and  covers  of  various  manufactures  and  corresponding 
numbers  of  "National"  boxes  and  covers  with  catalogue 
pages  on  which   the  latter  may  be  found. 


Personals 
Mr.  A.  W.  Mclsaac  has  been  appointed  city  electric  wir- 
ing inspector  in  Sydney,  N.S. 

Mr.  H.  A.  Shambrook,  local  manager  of  the  C.  P.  R.  Tele- 
graph Company,  Toronto,  has  been  transferred  to  Westen. 
Canada  with  head  office  in  Calgary. 

Mr.  F.  C.  Paterson  has  been  appointed  commercial  supe:- 
intendent  of  the  B.  C.  Telephone  Company  on  Vancouver  Is- 
land, succeeding  the  late  Mr.  H.  C.  Lane. 

Mr.  Fred  Emory,  formerly  of  Nelson,  B.C.,  has  been  ap- 
pointed city  electrician  at  Kalso.  B.C.  Mr.  Emory  has  held 
various  positions  with  the  Westinghousc  Company  and  also 
with  the  Northern  Ontario  Light  &  Power  Company. 

Mr.    Harry    Sherman,    wire    chief    at    the    Saskatchewan 
Government  telephone  plant.   Prince  Albert,   since  the  inau 
guration   of   the   new   system   there,   has   been   transferred   to 
Regina.     Mr.   C.  J.  Porter,  of  Saskatoon,  succeeds  Mr.   Sher- 
man. 

Mr.  Jas.  Kent,  manager  of  the  C.  P.  R.  Telegraph  Sys- 
tem, is  retiring  after  twenty-nine  years'  service  with  this  com- 
pany. He  is  being  succeeded  by  Mr.  John  McMillan,  of  Win- 
nipeg, at  present  general  superintendent  of  the  western  lines 
of  the  C.  P.  R.  Telegraph  System. 

Mr.  Allan  Purvis,  recently  manager  in  charge  of  construc- 
tion and  power  of  the  British  Columbia  Electric  Railway 
Company,  has  been  appointed  superintendent  of  the  C.  P.  R. 
lines  west  of  Toronto  to  Windsor.  Mr.  Purvis  was  in  the 
employ  of  the  C.  P.  R.  previous  to  his  association  with  the 
B.  C.  E.  R.  Company. 

Mr.  W.  A.  Coates,  late  chief  engineer  I'erranti  Electrical 
C'omiiany.  Limited,  has  resigned  his  position  with  that  com- 
pany and  sailed  for  England  to  rejoin  his  old  company,  the 
British  \\'cstingliousc.  W'e  understand  Mr.  Coates  will  pro- 
ceed almost  immediately  to  Russia,  where  he  w-ill  have  charge 
of  tlic  engineering  problems  of  his  company,  with  special  re- 
ference to  switchboards  and  switchgear  installations. 


Leaving  out  of  consideration  depreciation  and  capital 
cliarges,  tlic  civic  car  lines  of  the  city  of  Toronto  have  slight- 
ly more  than  held  their  own  during  the  past  year.  The  gross 
revenue  amounted  to  $Hi6.<Mi.l  and  ojierating  and  maintenance 
to  $106,087. 
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Current  News  and  Notes 


Camrose,  Alta. 

The  town  of  Camrose  will  purchase  during  the  present 
year  a  steam  condenser  to  connect  up  with  a  75  h.p.  Belliss 
and  Morcom  engine;  also  an  induction  regulator  for  2,400 
volt,  GO-cycle  current. 

Dutton,  Ont. 

A  by-law  was  recently  passed  authorizing  the  expenditure 
of  $10,000  on  electrical  distributing  equipment.  The  town 
will  be  supplied  by  the  Hydro-electric  Power  Commission  of 
Ontario. 

Edmonton,  Alta. 

On  the  5th  of  March,  1915,  the  Dominion  telegraph  was 
opened  at  Fort  St.  John  750  miles  northwest  of  Edmonton. 
The  intention  is  to  extend  the  line  as  far  north  as  Hudson's 
Hope,  and  it  is  expected  that  within  a  very  few  days  Fort 
McMurray  will  be  linked  up  with  Edmonton  also  through 
telegraph  service.  The  Dominion  telegraph  line  has  now  IB 
offices  in  the  north  country  in  operation  and  27  offices  east  of 
Edmonton. 

The  annual  report  of  the  telephone  department  of  Ed- 
monton, Alta..  municipally-owned,  shows  a  deficit  of  $38,277 
for  the  year  1914.  This  brings  the  total  net  deficit  against  the 
telephone  department  to  $107,573. 

Halifax,  N.S. 

In  the  local  House  of  Assembly  the  Secretary  of  the 
Board  of  Commissioners  recently  appointed  to  make  a  study 
of  the  water  powers  of  the  province,  read  a  report  covering 
the  operations  to  date.  It  was  also  announced  that  the  Do- 
minion Water  Power  Branch  had  agreed  to  co-operate  with 
the  Provincial  Commission  to  the  extent  of  supplying,  with- 
out expense  for  either  salary  or  equipment,  a  competent 
engineer  to  take  charge  of  the  investigation  work  of  the 
province  during  the  summer  of  1915. 

Kincardine,  Ont. 

A  by-law  authorizing  the  expenditure  of  $3,500  on  ex- 
tensions to  the  street  lighting  system  was  defeated  recently 
in  Kincardine.  A  lesser  expenditure  will  be  undertaken  in 
the  shape  of  new  lamps  and  a  small  quantity  of  wire. 

iMalbaie,  Que. 

The  Nairn  Falls  Power  &  Pulp  Company,  Limited,  has 
been  incorporated  with  capital  stock  $100,000,  and  head  office 
in  the  villag.e  of  Malbaie,  Que.  One  of  the  purposes  of  this 
company  is  stated  to  be  the  acquiring  of  the  property,  fran- 
chise, etc.,  of  the  Labrador  Electric  &  Pulp  Company. 

Merrickville,  Ont. 

The  Rideau  I'ower  Company  has  been  incorporate.! 
with  the  following  officers:  Mr.  G.  F.  McKimm,  president; 
Mr.  R.  W.  Watchorn,  secretary-treasurer;  Mr.  A.  L.  Mills, 
Mr.  T.  G.  Kyle  and  Mr.  Alex.  Mills.  The  company  is  at 
present  utilizing  one  of  the  Government  dams  on  the  Rideau 
Canal,  where  a  power  house  for  an  ultimate  capacity  of  ap- 
proximately 1,500  h.p.  is  being  built.  The  first  unit  is  al- 
ready on   the  ground  and  will  lie  installed  immediately. 

Montreal,  Que. 

,M  tlie  annual  meeting  of  tlie  Calgary  Power  t'ompany. 
held  on  March  7  in  Montreal,  the  l)oard  was  increased  from 
seven  to  nine  members.  The  entire  board  of  1913  was  re- 
elected with  the  addition  of  Messrs.  T.  Hood  and  George 
Robinson  as  new  members.  The  board  of  directors  elected 
is    as    follows:    R.    I'..    Bennett.    M.P..    president:    Sir    W.    M. 


Aitken,  M.P.,  V.  M.  Drury,  C.  C.  Giles,  T.  Hood,  George 
Robinson,  E.  R.  Wood,  A.  E.  Cross,  and  H.  A.  Lovett,  K.C. 

The  Dominion  Gasoline  Light  and  Electric  Supply  Com- 
pany has  registered  in  Montreal,  P.Q.;  Joseph  Lafantaisic, 
proprietor. 

The  Lighting  Fixture  Companj'  has  registered  in  Mon- 
treal, Que.;  George  Issenman,  proprietor. 

Tlic  City  of  Three  Rivers,  P.Q.,  has  renewed  the  public 
and  private  lighting  and  power  franchise  for  20  years  of  the 
North  Shore  Power  Company. 

Mr.  James  Kent,  manager  of  the  Canadian  Pacific  Railway 
Company's  telegraph  system,  has  resigned  after  29  years'  ser- 
vice, and  is  succeeded  by  Mr.  John  McMillan,  Winnipeg,  gen- 
eral superintendent  of  lines  west  of  Lake  Superior.  Mr.  Mc- 
Millan has  been  in  the  service  of  the  company  for  32  years,  be- 
ginning as  an  employee  in  the  construction  of  lines.  Mr. 
William  Marshall,  of  Toronto,  succeeds  Mr.  McMillan,  at 
Winnipeg,  with  the  title  of  assistant  manager,  and  with 
jurisdiction  over  the  system  between  the  Great  Lakes  and 
the  Pacific  Ocean.  The  new  superintendent  of  the  Ontario 
division  in  succession  to  Mr.  Marshall  is  Mr.  H.  J.  Lille. 

There  has  been  a  re-arrangement  of  the  staff  of  the  Bell 
Teleplione  Company.  Mr.  K.  J.  Dunstan  has  been  appointed 
Ontario  division  manager,  Toronto;  Mr.  R.  F.  Jones,  East- 
ern division  manager,  Montreal;  Mr.  F.  G.  Webber,  man- 
ager of  the  Montreal  exchange,  in  succession  to  Mr.  Jones, 
and  Mr.  F.  Kenned}',  assistant  manager  of  the  Toronto  E.x- 
change. 

Newmarket,  Ont. 

The  contract  for  tlie  supply  of  wire,  transformers  and 
meters  has  been  awarded  to  the .  Canadian  General  Electric 
Company. 

Ottawa,  Ont. 

The  charter  of  the  Niagara  &  Welland  Power  Company, 
originally  granted  in  1894  and  frequently  renewed  from  time 
to  time  in  the  interval,  has  been  cancelled  by  the  Private 
Bills  Committee  of  the  House  of  Commons. 

Port  Arthur,  Ont. 

At  a  joint  meeting  of  the  street  railway  committees  of 
Port  Arthur  and  Fort  William  recently,  the  question  of  fur- 
ther development  of  Dog  Lake  Falls  was  considered.  Com- 
missioner W.  P.  Cooke  is  reported  to  have  stated  that  he  con- 
sidered this  development  as  the  best  solution  of  the  power 
question. 

Regina,  Sask. 

The  Electric  Light,  Power  &  Water  Works  Departments 
of  tlie  city  showed  a  surplus  over  the  year  1913  amounting 
to  a  little  over  $(;o,0(H),  but  the  street  railway  has  a  deficit  of 
well  over  $100,000. 

Toronto,  Ont. 

The  C)ntarit)  Hydro-electric  Commission  will  ask  the 
local  le.gislature  to  amend  the  Hydro-electric  .*\ct  so  as  to 
enable  the  Commission  to  take  complete  charge  of  the  in- 
spection of  wiring  throughout  the  province  and  thus  relieve 
the  various  municipalities  of  all  responsibility. 

Wallaceburg,  Ont. 

The  factory  of  llie  Ideal  lileclric  Manulacturing  Com- 
pany has  been  purchased  by  .'\ld.  Fred.  Brisco,  of  Chatham, 
Ont.  It  is  understood  that  Mr.  Brisco  will  manage  the  busi- 
ness hiiuself.  and  that  he  already  has  it  operating  to  con- 
siderable capacity. 
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Hydro-radials  Advanced  a  Stage 

The  deputation,  some  two  thousand  strong,  of  delegates 
representing  municipalities  all  over  the  province  of  Ontario, 
which  waited  on  I'remicr  Hearst  recently,  to  express  ami 
urge  their  views  regarding  Government  aid  in  constructing 
a  system  of  electric  railways  covering  various  areas  in  the 
province  of  Ontario,  was  sympathetically  received.  No  doubt, 
when  the  pressure  of  demands  for  money  from  other  and 
more  urgent  sources,  which  all  our  Governments  are  jusi- 
now  feeling,  shall  have  been  relieved,  this  matter  of  Govern- 
ment aid  will  be  dealt  with  as  favorably  as  the  situation  war- 
rants. The  "hydro-radial"  plans  of  the  Ontario  Commission 
are  gradually  assuming  very  definite  shape,  and  threaten  to 
rival  in  magnitude  the  work  of  this  same  body  during  tlic 
past  few  years  in  distributing  light  and  power  at  cost  over  a 
very  large  portion  of  tlie  province.  The  early  commence 
inent  and  immediate  financial  success  will  depend  on  contin- 
gent factors,  however,  one  of  the  most  important  of  which  i' 
the  assistance,  which  seems  justly  due,  of  both  tlie  Domin- 
ion and  Provincial  Governments. 

It  must  be  recognized  that  the  assurance  of  success  of 
an  electric  railway  proposition  is  an  entirely  different  matter 
from  the  success  of  an  undertaking  to  supply  light  and  power. 
It  cannot  be  overlooked  that  this  fact  is  borne  out  by  the 
almost  universal  experience  of  those  Canadian  municipali- 
ties which  have  undertaken  to  control  both  their  railway  and 
their  electric  light  and  power  utilities.  It  is  also  si.gnificant 
that,  so  far  as  published  figures  show  the  result,  suburban 
.systems  operated  by  private  companies  have  rarely  been  able 
to  cover  expenses  of  operation  during  the  first  half-dozen 
years  and  this  often,  too,  when  they  have  been  operated  in 
immediate  conjunction  with  large  city  systems. 


The  experience  of  the  past  in  this  country  at  least,  there- 
fore, is  all  against  the  probability  of  the  Ontario  Commission 
having  an  easy  row  to  hoc  in  the  first  few  years  of  operation 
of  their  radials.  On  this  account  it  is  of  prime  importance 
that  the  financial  prospects  of  the  venture  should  be  studied 
in  careful  detail  and  very  liberal  aid  given  by  our  Govern- 
ments to  reduce  capital  and  maintenance  charges  to  be  car- 
ried by  the  various  municipalities.  Government  aid  in  thi.s 
case  is  surely  as  justifiable  as  when,  on  previous  occasions, 
private  corporations  have  received  assistance  for  a  mnrc  or 
less  localized  railway  system,  for  the  reason  that  the  hydro- 
radial  scheme  is  to  cover  a  very  wide  area,  which  may,  theo- 
retically at  least,  be  extended  to  cover  the  whole  province. 
In  any  event,  the  possibility  of  a  branch  to  any  particular 
area  which  may  now  be  isolated,  will  only  be  possible  as  a 
result  of  the  previous  construction  of  what  must  constitute 
more  or  less  a  trunk  railway  system,  and  for  this  reason,  we 
may  all  be  considered  as  profiting,  though  possibly  not  equal- 
ly, by  the  inauguration,  in  the  early  future,  of  such  part  of 
tliis  work  as  seems  to  promise  the  greatest  assurance  of  com- 
mercial and  financial  success. 

The  Government  has  doubtless  taken  a  wise  course,  con- 
sidered from  the  point  of  view  of  the  hydro-radial  proposi- 
tion, in  cancelling  a  number  of  railway  charters,  which  re- 
cently came  up  for  renewal  and  which  constituted  more  or 
less  of. a  menace  to  the  Government  scheme,  especially  where 
the  plans  covered  the  same  or  immediately  contiguous  areas. 
This  action,  however,  placed  on  the  Government  the  obliga- 
tion of  having  the  work  of  the  Commission  pushed  forward 
with  all  possible  speed  and  especially  to  cover  these  areas 
which  the  cancelled  charters  were  originally  designed  to 
serve. 


Edmonton  Reduces  Rates 

The  Electric  Light  Department  of  the  city  of  Edmonton, 
showed  a  surplus  of  $55,000  for  the  year  1914  in  spile  of  de- 
creased revenue  due  to  the  war  and  consequent  drop  in 
business.  The  report  of  the  superintendent  shows  that  the 
year  19):!  was  the  "big"  year  in  the  liistory  of  the  depart- 
ment, the  gross  revenue  jumping  from  $:i50,000  to  .$710,0(10. 
In  1908  the  gross  revenue  was  only  $98,000.  The  year  19 U 
is  the  first  year  in  which  the  revenue  has  shown  a  decrease, 
dropping  from  $710,000  to  $610,000.  A  comparative  state- 
ment for  1912-13-14  shows  that  the  net  revenue  from  private 
lighting,  power  and  street  lighting  sales  were  $353,744,  $558,- 
024,  and  $615,101,  respectively.  In  1914  the  extensions  to  the 
system  were  only  about  50  per  cent.  6f  that  in  1913  owing  to 
curtailment  of  all  expenses.  Six  hundred  and  thirty-two 
poles  were  set,  and  approximately  170  miles  of  wire  strung. 
New  business  showed  a  sliglit  increase  in  the  number  of 
light  consumers,  but  a  heavy  decrease  in  number  of  power 
consumers,  the  loss  in  the  latter  class  being  248  horse-power. 
Considerable  improvement  was  made  in  the  street  light- 
ing during  the  year.  White  way  lighting  system  was  instal- 
led on  Jasper.  McDougall,  College  and  Whyte  Avenue  while 
all  alternating  current  series  arc  circuits  were  con\crted  into 
high  efticiency  series  tungstens,  effecting  a  large  saving  to 
the  city.  A  reduction  in  rates  was  effective  on  March  Isl. 
which  should  be  a  great  inducement  for  power  users.  The 
new  rate  is  as  follows: — 

For  Electric  Motors,  Cooking  and  Heating 

Rates — 
3c.  per  kw.h.  for  tlie  first     150  kw.h.   (      1-150     1   per  month 

3.5c.  per  kw.h.  for  the  next      150  kw.h.  (151-:i00    )  i)er  montli 

1.5c.  per  kw.h.  for  the  next  4,700  kw.h.  (301-5,000)  per  month 
Ic.  per  kw.h.  for  all  in  excess  of  5.000  (5,001  up)  per  month 

Monthly   Minimum   Charges — 

Single  phase  motors  up  to  3  h.p. — 50c.  per  h.p.  connected 
Three  phase  motors  25  kw.h.  per  h.p.  connected 
Heating  and   Cooking — 50c.   per  kw.   connected. 
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The  Growing  Use  of  Outdoor  Sub-stations 

Their  Advantages  Now  Generally  Recognized—  Considered  Standard 
Engineering  Practice  —  Great  Saving  in  costs 

By  Mr.  Lester  C.  Harf 


Some  years  ago  the  question  of  installing  high  voltage 
transformers  out  of  doors  was  taken  up  by  Electrical  Engi- 
neers of  this  country.  The  early  pioneers  were  regarded  as 
visionaries  but  it  has  now  been  shown  that  they  were  far- 
sighted  and  the  results  which  have  since  been  accomplished 
have  converted  their  most  sceptical  opponents.  Primarily  the 
cause  was  an  economic  one,  the  desire  to  serve  direct  from 
the  high  voltage  transmission  line,  the  small  consumer  who 
could  not  be  reached  on  account  of  the  excessive  first  costs 
of  types  of  installations  then  in  use.  To  serve  them  meant 
either  the  heavy  cost  and  losses  of  long  secondary  lines  or 
the  prohibitive  initial  cost  of  an  indoor  Sub-Station. 

After  an  analysis  of  the  possibilities  and  advantages  to 
be  gained  by  mounting  the  transformers  out  of  doors,  the 
manufacturing  companies  developed  a  complete  line  of  out- 
door weather-proof  transformers  and  placed  them  on  the 
market.  The  need  was  at  once  apparent  of  suitable  switch- 
ing and  protective  apparatus.  Various  types  of  home-made 
appliances  and  make-shifts  appeared  which  have  been  re- 
placed by  a  high  grade  line  of  horn  gap  apparatus,  particu- 
larly designed  to  meet  these  requirements. 

These  early  sub-stations  were  built  on  wooden  poles, 
and  while  this  method  of  construction  worked  out  quite 
satisfactorily  it  was  at  the  same  time  open  to  many  objec- 
tions other  than  its  rather  clumsy  and  unattractive  appear- 
ance. To  meet  such  requirements  as  these,  the  steel  struc- 
ture for  outdoor  sub-stations  was  developed.  This  was  the 
foundation  for  a  phenomenal  development. 

As   tlie   work   of   the   pioneers   showed   its   service   ability 


the  applications  multiplied  rapidly.  Transmission  engineers 
in  all  parts  of  the  country  investigated.  Items  appeared  in 
budgets  and  load  was  secured  by  this  means  thai  previously 
was  unattainable. 

The  outdoor  sub-station  has  now  come  into  its  own 
and  is  recognized  by  operating  engineers  as  a  standard  meth- 
od of  distribution. 

In  comparing  the  outdoor  with  an  indoor  sub-station 
there  is  no  longer  anj'  question  regarding  its  economical  and 


Fig.  1— Typical  small  capacity  outdoor  station. 


Sales  miinai;or,  Kaihvay  mid  Indnslrial  EiiKlneoriiiK  Company. 


Fig.  2-  Sub-station  on  side  of  steep  hill. 

practical  desirability  for  small  capacity  stations  lor  all  volt- 
ages. I"or  the  high  capacity  station  the  imints  to  be  borne 
in   mind   are: — 

1. — Saving  in  the  initial  cost  by  omitting  the  building. 

2. — Adaptability   for   enlargement   or  alttidlion. 

;t. — Simplicity. 

On  a  recent  installation  of  a  3,000  kv.a.,  66,000  volt  step- 
'lown  statiiin  it  was  conclusively  shown  that  to  make  it  an 
indoor  station  would  have  increased  the  cost  of  the  station 
-.")  per  cent.  In  another  instance  a  sub-station  in  the  west 
lias  been  continually  added  to  until  it  now  covers  nearly 
live  (.')■)  acres  of  ground.  Tliink  what  this  would  have  meant 
with  an  indonr  sub-station.  'HJu'r  instances  showing  the 
practicability  and  reliability  of  the  outdoor  sub-station  arc 
the  immense  P.oulcvanl  sub-station  at  .Atlanta  on  the  lines 
of  the  (ieiirgia  Railway  and   Power  t'onipany.  varimis  instal- 
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lations  of  the  Southern  Sierra  Power  Company  and  other  sta-  of  the  station  to  hest  adapt  it  to  its  load  conditions  and  en- 

tions   throughout   the   country.      These    economies   speak   for  vironmeut. 

Ihcmseh-es  and  need  no  defence.  In   the    Central   States   particularly,   the   outdoor   sub-sta- 

The  outdoor  sub-station  may  be  roughly  classed  accord  t't^"    ''"''s    its   greatest    held   of   application   in    serving   small 

ing  to  capacity  but  there  are  many  other  points  to  be  g'iven 

serious   consideration.      In   various   sections   conditions    differ 


Fig.  3-44,000  volt  outdoor  station. 

widel}'  and  require  different  types  of  construction  due  to 
weather  conditions,  the  type  of  load  served  and  also  on  ac- 
count of  the  topography  of  the  country.  These  conditions 
make   it   necessary  that   a  careful   study  be  .given   the   desi,gn 


Fig.  4~Outdoor  station  protected  by  electrolytic  arresters, 
communities,   farms   and   dairies,   in   other    sections   factories 
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and  industrial  plants  can  be  sirvcil  most  economically 
ihrongh  outdoor  sub-stations. 

Fig.  No.  1  shows  a  type  of  sub-station  used  very  generally 
where  the  capacity  of  the  transformers  docs  not  exceed  300 
Uv.a.  The  transformers  arc  carried  on  a  platform  some  dis- 
tance above  the  ground.  The  station  pictured  is  at  Paxton, 
111.  The  structure  will  accommodate  three  (3)  transformers 
considerably  larger  than  those  shown  in  service  so  that  the 
capacity  of  the  station  can  easily  be  increased  as  additional 
loads  are  connected  up.  Several  standard  sizes  of  ste"l 
transformer  supporting  structures,  similar  to  the  one  shown 
can  now  be  quickly  secured  to  accommodate  transformers 
from  10  to  300  kv.a.  capacity. 

The  station  shown  in  Fig.  No.  2  is  used  to  serve  a  coal 
mine  load.  No  space  was  available  for  mounting  the  station, 
except  on  the  side  of  a  hill.  The  steel  tower  is  mounted  on 
two  (2)  concrete  piers.  Tackle  was  suspended  from  the  top 
of  the  steel  structure  to  hoist  each  of  the  transformers  into 
position.  No  other  type  of  sub-station  can  be  used  more  ad- 
vantageously at  such  a  location. 

When  the  capacity  of  a  single  transformer  exceeds  100 
kv.a.  it  is  usually  advisable  to  mount  them  on  a  concrete 
pier  at  approximately  ground  level. 

Fig.  No.  3  shows  such  a  sub-station  installed  at  Coving- 
ton, Va.,  on  the  lines  of  the  Virginia- Western  Power  Com- 
pany. The  transmission  system  is  operated  at  44.000  volts 
and  is  approximately  04  miles  long.  Power  is  furnished  to 
various  municipalities  and  to  a  large  number  of  coal  mines 
and  paper  mills.     The  C.  &  O.  Railroad  is  also  supplied  with 


considerable  power  for  ventilating  tunnels  and  other  pur- 
poses. .V  type  of  sub-station  similar  to  the  one  pictured  was 
adopted  by  tbeni  as  a  standard  method  of  distribution.  The 
transmission  line  is  dead-ended  to  the  steel  tower  which  car- 


II  Mih  stahi.n. 


ries  the  switching  and  protective  equipment.  Bus  wiring  is 
carried  over  the  three  (3)  transformers  and  is  supported  by 
the  steel  tower  and  a  T.  E.  lattice  steel  pole. 

Another   sub-station   on    this   system   is   pictured   in    Fig. 


Fig.  7— Diagrammatic  layout  u(  a  66,000  volt,  3,000  kv,  a.,  sub-itation  on  a  hill  side. 
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No.  4.  but  is  protected  with  a  electrolytic  lightning  arrester 
carried  on  a  steel  rack  which  also  supports  one  end  of  the 
bus  wiring  over  the  transformers.  The  transmission  line  is 
dead-ended  on  a  special  steel  tower  which  also  carries  the 
Burke   Horn   Gap   Switch. 

Near  .\tlanta,  Ga.,  it  was  necessarj'  to  install  a  step-up 
sub-station  of  ,1.000  kv.a.  capacity  to  raise  the  voltage  from 
11.000  to  22.000  volts.  To  meet  this  need  the  station  shown 
in  I-"ig.  Xo.  5,  was  designed  and  installed  at  Soldiers'  Home 
Junction,  approximately  two  (2)  miles  from  the  nearest  oper- 
ator. It  has  now  been  in  constant  service  for  over  two  (2) 
years. 

The  sub-station  shown  in  Fig.  No.  G,  at  Dillonvale,  Ohio, 
is  connected  in  the  Ofi.OOO  volt  loop  system  of  the  Wheeling 


Fig.  8— Weatherproof  stee!  meter  house. 

Electric  Company  and  serves  power  for  this  community. 
The  Horn  Gap  Switches  on  the  two  (2)  steel  towers  serve 
for  sectionalizing  the  transmission  line  on  either  side  of  the 
station.  The  transformer  can  be  seen  mounted  on  a  con- 
crete block  Ijetween  these  two  (2)  towers  directly  Ijelow  the 
steel   framework   which   carries   the   protective   equipment. 

At  Steubenville,  Ohio,  it  was  necessary  to  install  a  sub- 
station consisting  of  two  (2)  1,500  kv.a.,  66,000  to  16,500  volt 
might  be  tapped  to  either  of  the  two  (2)  incoming  66,000 
volt  lines.    There  was  onlv  one  location  available  for  this  sta- 


transformers  with  the  necessary  protective  equipment  and 
switches  so  arranged  that  either  of  the  two  (2)  transformers 
tion  and  to  make  it  of  the  indoor  type  would  not  only  require 
a  large  building  to  house  the  equipment  but  also  a  great  deal 
of  excavation  would  have  been  necessary  as  the  station  site 
was  on  the  side  of  a  hill.  You  will  notice  that  the  natural 
contour  of  the  ground  was  taken  advantage  of  in  the  design 
and  also  simplicity  of  the  layout.     Fig.   No.  7. 

It  is  often  desirable  to  install  metering  equipment  on  the 
low  voltage  side  of  the  outdoor  sub-station  and  also  an  oil 
circuit  breaker  to  protect  the  transformers  against  normal 
over  load. 

Fig.  No.  8  shows  a  weatherproof  steel  house  designed 
primarily  for  this  use.  The  arrangement  of  the  apparatus  is 
very  compact  but  at  the  same  time  everything  is  easily  ac- 
cessible through  the  door.  The  potential  transformers  are 
mounted  back  of  the  integrating  watthour  meter  in  a  posi- 
tion that  can  be  readily  reached  if  desired  but  where  there  is 
no  danger  of  the  exposed  fuse  clips  being  accidentally  touch- 
ed. The  series  transformers  can  be  seen  at  the  side  of  the 
slate  panel  on  which  the  meter  is  mounted.  The  overload  oil 
circuit  breaker  is  mounted  directly  on  the  steel  frame  work. 
A  slide  covers  the  opening  in  the  bottom  of  the  house 
through  which  the  oil  tank  of  the  circuit  breaker  may  be  low- 
ered. 

The  successful  operation  of  the  outdoor  transformer 
station  during  the  past  several  years  shows  that  the  trans- 
formers and  protective  equipment  has  been  successfully  de- 
veloped to  meet  the  severe  conditions  imposed  and  indicates 
its  extensive  use  in  the  future,  .\lthough  cost  is  one  of  the 
main  factors,  the  operating  features,  its  simplicity  and  the 
fact  that  the  outdoor  sub-station  makes  itself  almost  a  part 
of  the  line  construction  makes  it  more  attractive  as  trans- 
mission voltages  increase. 

It  has  demonstrated  that  good  electric  service  can  be  sup- 
plied at  remote  locations  at  an  attractive  price  and  the  great- 
est revenue  derived.  It  has  detnonstrated  its  reliability  at 
many  of  the  large  distribution  centres  as  well  as  at  the  re- 
mote locations. 

The  success  which  has  been  obtained  through  the  use 
of  the  outdoor  transformer  sub-station  on  the  lines  of  the 
transmission  companies  in  all  parts  of  the  country  justifies 
prediction  that  it  is  the  sub-station  of  the  future  and  will 
occupy  a  most  'important  position  in  the  development  of 
transmission  work. 


Evolution  of  the  National  Electrical  Code 


By  F.  A.  Cambridge,  City  Electrician,  Winnipeg,  Man. 


Prior  to  18'JT  there  were  no  uniform  rules.  Insurance  and 
central  station  interests'  rules  varied  widely.  No  municipal 
inspection — in   Winnipeg  none   prior  to   1898. 

The  hrst  edition  of  the  National  Code  was  published  in 
1897,  and  comprised  41  pages.  The  last  edition,  published  in 
1913,  comprised  176  pages.  The  next  edition  is  to  be  issued 
this  year. 

The  original  drafting  committee  of  the  code  comprised 
representatives  of  all  the  interests  concerned,  viz. — the  cen- 
tral stations,  electrical  engineers,  underwriters,  and  latter- 
ly the  contractors  and  municipal  inspectors.  Most  of  the 
original  rules  stand  to-day  practically  unchanged — elaborated 
it  is  true — but  unchanged  in  fundamental  intent,  the  idea  be- 
ing to  disturb  as  little  as  possible  the  existing  conditions. 
Some  of  the  more  important  rules  adopted  from  time  to  time 
are  as  follows: 

1899 — Elaboration  of  iron  conduit  rules  and  first  mention 
of  armoured  cable. 

1901 — I'^irst    rules   allowing,    but    not     calling    for,    solid 


grounding  of  low  potential  wiring.  The  low  potential  class 
limits  were  also  changed  from  a  permissible  maximum  of 
300  to  550  volts,  due  to  advent  of  a.c.  power  distribution. 

1903 — Introduced  new  rules  covering  extra  high  potential 
wiring  for  outside  distribution.  There  was  also  a  material 
elaboration  of  class  D  rules  relating  to  approved  fittings. 

1905 — Brought  in  a  number  of  new  rules  as  to  lieating 
devices;  also  new  rules  relating  to  new  wiring  devices  such 
as  the  flush  switch — new  rules  covering  wiring  of  unfinished 
attics — mixed  knob  and  tube  work — entire  revision  of  rules 
relating  to  wiring  of  street  cars.  This  year  also  standardized 
the  enclosed  fuse  an3  its  base. 

1907 — Saw  an  elaboration  of  the  rules  relating  to  motor 
installations — the  first  set  of  rules  relating  to  metal  moulding. 
But  more  important  than  all  over  seven  pages  were  devoted 
to  theatre  wiring.  This  was  the  direct  result  of  the  Iroquois 
Theatre  fire  December  30th,  1903.  What  is  perhaps  a  new 
departure  in  the  Code,  is  the  fact  that  in  these  theatre  rules 
appears  evidence  of  the  desirability  of  including  rules  cover- 
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inj;  Safety  to  Life  as  well  as  those  iiKiely  affecting  the  lire 
risk.  The  use  of  eoiuhiit  for  tlieatre  wiring  was  rendered 
compulsory;  also  the  provision  of  duplicate  supply  of  current 
for  exit  and  emergency  lighting.  The  rule  requiring  a  lire- 
proof  hooth  inclosing  moving  picture  machines  and  operator 
also  appeared  for  the  lirst  time. 

1909 — This  edition  of  the  code  formulated  rules  for  the 
carrying  into  buildings  of  service  wires  by  means  of  iron 
conduit.  The  rules  for  grounding  were  also  revised  but  still 
only  written  in  an  advisory  sense.  The  neutral  fuse  is  now 
allowed  to  be  omitted,  provided  neutral  is  grounded  if  wdre 
is  same  size  as  outer  wires.  Another  indication  of  progress 
is  the  suggestion  that  covered  snap  switches  be  used  in  place 
of  knife  sw-itchcs  on  lighting  circuits.  Some  new  rules  also 
appeared  bearing  on  electric  light  fixtures  particularly  as  re- 
lating to  fire-proof  building  work  and  also  as  to  a  greater 
degree  of  care  to  be  taken  in  insulating  wires  from  gas  pipes 
at  outlets — one  of  the  weakest  points.  Xew  rules  also  appear 
governing  installation  of  mercury  vapor  lamps  also  vacuum 
tube  system  of  lighting. 

1911 — Introduced  3  pages  of  rules  relating  to  electric 
si.gns.  Rules  governing  installation  of  wireless  telegraph  ap- 
paratus. More  important  than  any  the  new  specification 
governing  the  manufacture  of  rubber  covered  wire. 

1913 — Rules  cut  out  use  of  hardwood  for  skeleton  switch- 
boards in  power  houses  and  also  added  a  new  rule  requiring  a 
non-combustible  outer  cover  on  all  inflammable  wires  when 
bunched  together  as  in  rear  of  switchboards;  some  important 
changes  were  made  in  w-iring  of  resistance  elements  of  rheo- 
stats and  a  concession  is  made  relating  to  wiring  of  a.c.  mo- 
tors in  that  the  safe  carrying  capacity  of  Class  B  wires  may 
be  used  for  figuring  rubber  covered  wires — this,  however,  is 
not  allowed  when  circuit  breakers  with  time  element  devices 
are  used. 

The  most  drastic  amendment  of  all  liowever,  is  the  set 
of  rules  making  the  grounding  of  all  low  potential  circuits 
compulsory.  In  this  edition  is  to  be  noted  a  number  of  new 
rules  and  changes  dealing  with  the  factors  concerned  with  the 
overloading  of  branch  circuits.  Some  important  though 
seemingly  minor  changes  are  made  in  rules  relating  to 
switches  calling  for  double  pole  wdiere  wiring  is  in  damp 
places,  and  as  to  floor  receptacles  exposed  to  mechanical  in- 
jury requiring  specially  designed  outlet  l)oxes,  and  as  to  at- 
tachment plugs  for  healers,  etc. 

An  elaboration  of  tlie  rules  on  conduit  and  armoured 
cable  is  to  be  noted — one  in  particular  to  the  eflfect  that  outlet 
boxes,  also  cabinets,  must  be  so  installed  that  the  front  edge 
will  not  be  more  than  %  in.  back  of  this  finished  surface  of  the 
plaster  and  that  if  this  service  is  broken  or  incomplete  it  shall 
be  made  good.  .Among  other  amendments  may  be  noted 
those  dealing  with  moving  picture  machine  operation — out- 
line lighting  also  a  number  of  rules  relating  to  metliods  of 
wiring  in  general. 

As  to  suggested  changes  that  are  coming  before  the  Elec- 
trical Committee  of  the  N.  V.  P.  A.  at  their  20th  annual 
meeting  this  month,  it  is  premature  to  speak  at  present  as  no 
doubt  many  suggestions  will  l)c  entirely  eliminated  and 
others  materially  changed — I  will,  however,  allude  to  a  few 
likely,  in  my  opinion,  to  pass  coming  as  thej'  do  from  the 
various  sub-committees  dealing  with  various  sections — these 
are  not  to  be  confused  with  "general  suggestions"  made  by 
outside   interested  parties: — 

Changes  Suggested  by  Sub-Committees — 1915 

1.  To  allow  fuses  in  multiple  or  cables  having  safe  carry- 
ing capacity  exceeding  rated  capacities  of  largest  encloseei 
fuses. 

2.  Junction  boxes  in  attics  provided  suHicient  head  room 
exists  reached  only  by  a  portalilc  ladder  and  permanent 
hatch. 


::.  Some  importnt  rules  are  suggested  governing  tests  on 
varicius  types  of  transformers  including  those  for  operating 
bells  and  mechanical  toys. 

4,  .\  rule  limiting  the  number  cjf  overhead  services  to  any 
one  l)uilding  and  making  compulsory  the  feeding  of  a  terrace 
or  a  row  of  l)uildings  up  to  five  by  one  service.  Services  to 
he  run  in  conduit.  Also  a  rule  calling  for  inulliide  service 
cables  for  No.  6  wire  or  smaller. 

').  Some  very  important  rules  relatin.g  to  ventilation  of 
moving  picture  machine  Ixioths  calling  for  a  cross-section  of 
not  less  than  78  sq.  ins.  in  the  ventilating  shaft  and  which 
must  l)e  led  outside  of  building  or  to  a  special  fire-proof  flue 
also  providing  for  an  exhaust  fan  in  the  vent  with  a  capacity 
of  50  cubic  feet  per  minute.  Rules  also  covering  the  minia- 
ture moving  picture  machines  with  fireproof  films. 

().  Regulations  covering  gas-filled  incandescent  lamps — 
calling  for  the  use  of  special  fixtures — slow-l)urning  or  as- 
Ijestos  insulated  wire  from  outlet  to  sockets  and  in  sliow 
windows  or  other  locations  where  liable  to  come  in  contact 
with  inflammable  material  their  use  is  only  allowed  when 
movmted  on  approved  fixtures  wherein  the  temperature  of  any 
exposed  surface  does  not  exceed  200  deg.  Fahr.  The  use  of 
these  lamps  has  also  introduced  new  rules  regarding,  the  or- 
dinary brass  sockets — ;the  use  of  same  not  being  approved  for 
ordinary  lamps  over  200  watts  or  for  gas-filled  lamps  of  more 
than  100  watts,  the  latter  form  of  lamps  also  requiring  mogul 
base  if  over  200  watt  capacity.  . 

7.  Some  excellent  and  necessary  rules  arc  also  ■  noted 
dealing  with  the  manner  of  grounding  the  conduit  system  of 
a  building — the  enamel  or  other  non-conducting  coating  must 
lie  removed  at  points  of  contact — also  rust  scale,  etc.,  from  the 
ground  pipe — ground  wires  must  be  protected  from  mechani 
cal  injury — in  plain  sight  or  readily  accessible,  and  the  ground 
of  a  conduit  system  not  to  be  considered  as  a  ground  for  a 
secondary  system. 

8.  A  very  important  set  of  rules  appears  for  the  lirst 
time  applying  to  wiring  of  garages.  However,  this  city,  act- 
ing in  concert  with  some  of  the  larger  V.  S.  cities  has  had 
such  rules  in  force  for  over  a  year — thus  anticipating  the 
code. 

9.  An  entire  revision  of  rules  relating  to  construction  of 
caliinets  is  noted  introducing  improvements  in  desi,gn  that  are 
urgently  required. 

The  Committee  on  Safet}'  to  Life  make  some  important 
recommendations;  one  calls  for  closing  ofif  back  of  switch- 
boards by  gates  or  gratings;  another  deals  with  height  of 
wires  over  roofs  and  a  most  important  rule  calls  for  the 
enclosing  of  the  main  line  entrance  switch  and  fuses  in  a 
cabinet. 

The  last  committee  report  deals  witli  wliat  is  known  as 
the    grounded    concentric    wiring    system.  The    committee 

merely  reported  progress  and  submitted  a  set  of  rules  not 
for  inclusion  in  the  Code  but  merely  as  a  basis  for  obtaining 
further  expert  opinion.  You  are  probably  aware  that  two 
considerations  have  led  up  to  the  advocacy  of  this  system. 

1.  A  desire  (merely  on  the  part  of  the  central  station 
interests)  for  a  system  of  wiring  possessing  advanta.ges  of 
low  cost,  ease  of  installation  and  good  appearance. 

2.  \  desire  to  protect  persons  against  injury  by  the  use 
of  a  grounded  system  having  no  ungrounded  exposed  cur- 
rent carrying  parts. 


The  construction  of  the  electric  street  railway  at  Three 
Rivers,  P.Q.,  will  be  started  early  in  the  spring,  the  first  part 
of  the  system  being  six  miles  in  length.  The  Three  Rivers 
Traction  Company,  a  subsidiary  of  the  Shawinigan  Company, 
have  the  right  to  carry  freight;  at  tlie  termination  of  twenty 
years  the  franchise  may  be  renewed  or  the  property  taken 
over  by  the  city  as  a  going  concern  on  terms  to  be  agreed 
upon   l)y   arbitration. 
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The    Electric    in    the    Taxicab    Field 

Specially  fitted  for  city  traffic— Costs  less  to  operate — Higher  factor  of  safety 
to  life — Some  concrete  examples. 


By  A.  Jackson  Marshall 


A  new  field  for  the  electric,  and  one  rich  with  oppor- 
tunit\',  is  that  of  taxicab  service,  for  which  the  electric  vehi- 
cle is  pre-eminently  fitted.  Because  of  the  electric's  fitness 
for  this,  and  because  of  various  advantages  therefrom,  the 
electric  vehicle  manufacturers  are  now  enthusiastically  push- 
ing along  this  line  of  inevitable  success. 

In  considering  why  this  movement  is  marked  for  success 
it  is  necessary  to  know  taxicab  requirements  and  to  see  how 
the  electric  will  fill  these;  to  consider  concrete  instances  of 
electric  taxicab  service;  to  examine  the  field  as  a  market  for 
cars;  and  to  recognize  the  value  of  the  opportunity  for  a 
wide  spread  and  sustained  public  demonstration  of  electric 
vehicles. 

Taxicab  service  makes  two  fundamental  demands  upon 
an  automobile;  that  it  be  of  low  operating  cost  and  that  it 
be  especially  well  adapted  to  city  traffic.  Let  us  see  how 
the  electric  will  answer  tliis  purpose. 

Operating  Cost 

That  the  electric  is  cheapest  to  run,  has  lieen  proved  by 
experiment  and  by  exhaustive  analyses  of  comparative  cost 
records  of  horse-drawn,  gas  and  electric  vehicles.  Several 
reasons  for  this  lowness  of  operating  cost  are  evident:  elec- 
tric current  is  cheap;  the  electric  has  tire  expense  reduced  to 
a  minimum;  and  its  simplicity  of  mechanism  eliminates  heavj' 
repair  bills.  Since  taxicab  service  is  a  business  based  wholly 
upon  running  vehicles  for  profit,  this  economy  is  vital — for 
the  operating  cost  is  more  important  here  than  in  running  a 
private  pleasure  car  as  a  luxury,  or  in  operating  commercial 
delivery  wagons  as  a  means  to  an  end.  Therefore,  insofar  as 
economical  runnin.g  cost  is  concerned,  the  electric  is  quali- 
fied to  lead  as  a  taxi. 

Fitness  For  City  Traffic 

The  fitness  of  the  electric  for  city  trafiic  is  pointedly  ex- 
pressed in  a  story  told  of  a  gentleman  and  his  wife,  both  of 
whom  have  their  own  cars,  who  had  occasion  to  use  a  taxi 
through  some  very  congested  streets.  They  became  aware 
of  an  unusual  smoothness  of  motion;  the  stops  in  trafiic  de- 
lays were  without  jar;  the  starts  were  quick  and  smooth,  the 
uninterrupted  going,  swift  and  easy.  Was  it  the  chaufifeur? 
Perhaps.  Some  chauffeurs  are  more  expert  than  others  in 
manipulating  the  rather  complicated  mechanism  of  the  aver- 
age taxi.  The  man,  thinking  he  had  located  a  good  chauffeur 
for  private  service,  hinted,  in  paying  the  bill,  at  possible  ■em- 
ployment, also  inquiring  the  make  of  car.  To  his  amaze- 
ment, the  deft  chauffeur  informed  him  that  it  was  an  elec- 
tric. 

"Well,  if  I'd  known  that,"  remarked  the  "fare,"  "you'd 
never  have  had  me  for  a  passenger.  I  always  imagined  the 
electric  was  a  slow-coach  for  nervous  old  women.  You  have 
not  only  given  us  the  most  satisfactory  ride  we  have  ever  had, 
but  you  have  unintentionally  sold  me  an  electric." 

Indeed,  the  greatest  ease  of  travel  is  characteristic  of 
these  cars.  There  is  no  jerk  at  starting,  no  lurch  and  jolt  at 
abrupt  halts.  Quickly  and  quietly,  the  electric  starts  a? 
silently  as  it  stops,  getting  under  way  before  other  cars  have 
"picked  up."  There  is  an  absence  of  jars  and  vibration  that 
makes  it  exceptionally  restful.  There  is  none  of  the  noise  of 
the  old  type  taxi,  no  smell  of  gasoline,  no  dirt  or  grease — 
the  electric  is  noted  for  its  cleanness,  and  a  clean  public  cab 
is  meritorious. 

'secretary.  Electric  Vehicle  Association. 


"Safety  First" 

Furthermore,  the  speed  is  not  whatever  the  temper  of  a 
reckless  chauffeur  makes  it.  Many  people  dread  the  rash 
haste  of  careless  chauffeurs.  The  speed  of  the  electric  is 
enough  and  not  too  much  for  city  traffic — 25  miles  an  hour 
at  the  most,  and  the  ease  of  control  reduces  the  possibility 
of  accident  to  a  minimum.  A  careless  driver  cannot  put  on 
too  high  a  rate  dangerous  in  sudden  spurts  through  crowd- 
ed streets  and  crossings.  For  these  reasons  the  electric  prac- 
tically eliminates  accidents  and  payment  of  damage  claims — 
acting  both  as  a  good  business  asset  and  as  a  guarantee  of 
safety  to  passengers.  Thus  it  is  true  that  the  electric  is  a 
really  important  "Safety  First"  factor. 

Its  characteristics  make  the  electric  essentially  the  car 
for  town  use,  and  as  taxi  service  is  essentially  a  town  ser- 
vice, this  is  an  excellent  example  of  fitting  the  right  peg  into 
the  right  hole. 

Concrete  Instances 

The  most  extensive  application  of  electrics  to  taxicab 
service  at  present  occurs  in  Berlin,  wliere  there  are  about 
600  electric  taxis,  1,600  gasoline,  and  2, .-,00  horse  cabs.  Thf 
Berlin  municipal  authorities  have  passed  an  ordinance  limit- 
ing the  number  of  gasoline  driven  cabs  in  order  to  prevent 
introduction  into  circulation  of  a  number  of  gas  cars  in  ex- 
cess of  public  necessity.  A  letter  dated  July  28,  1914,  from 
the  Director  of  Police,  Berlin,  to  the  Electric  Vehicle  Asso- 
ciation of  America,  relative  to  this  taxicab  ordinance,  says, 
"This  will  eventually  help  the  introduction  of  electric  cabs 
in  this  city." 

According  to  a  paper  by  Mr.  E.  W.  Lloyd,  of  the  Com- 
monwealth Edison  Company,  Chicago,  and  Vice-President  of 
the  National  Electric  Light  Association,  this  progressive  elec- 
tric vehicle  development  in  Berlin  is  due  largely  to  the  fact 
that  the  Berlin  Central  Station  Company  and  the  Battery 
Company,  have  realized  the  importance  of  this  opportunity, 
and  have  devoted  their  energies  to  promoting  the  electric 
taxicab  service  there. 

What  is  probably  the  best  example  of  this  development 
in  the  United  States  is  that  of  the  Detroit  Taxicab  &  Trans- 
fer Company,  which  is,  by  the  way,  one  of  the  oldest  gaso- 
line taxicab  companies  in  America,  and  their  use  of  electrics 
has  only  come  about  after  thorough  tests  of  all  taxi  types. 
Some  time  ago  this  company  became  convinced  that  the  old 
style  cab  had  grave  faults,  and  began  a  campaign  for  "Better 
Taxis."  An  interesting  account  of  this  campaign  appears  in 
the  issue  of  the  "Detroit  Saturday  Night"  for  January  16, 
1915,  the  substance  of  which  is  given  here. 

After  much  experimentation,  a  model  was  finally  evolved, 
and  in  order  not  to  raise  expectations  which  might  be  disap- 
pointed, this  car  was  put  to  severe  tests  without  any  mention 
of  it  being  made.  For  three  months  it  was  tried  out  on 
runs  from  Detroit  to  Ann  Arbor  and  other  nearby  cities, 
and  was  driven  around  Grosse  Isle  over  rural  roads,  and 
given  other  endurance  tests.  To  the  surprise  of  the  officials, 
it  came  through  these  better  than  they  had  expected.  Then, 
without  any  announcement  whatever,  it  was  put  into  service 
on  June  25th  last  at  the  Hotel  Ponchartraine,  on  a  12-hour-a- 
day  schedule,  and  left  to  work  out  its  own  salvation.  It  was 
not  long  before  the  public  began  to  be  heard  from.  More 
and  more  people  who  made  their  taxi  engagements  in  ad- 
vance, asked  for  the  use  of  this  particular  cab.  Old  patrons 
of  the  company  who  had  not  shown  any  desire  to  be  particu- 
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lar  before,  began  to  be  annoyed  if  they  cnulcl  not  get  the  elec- 
tric when  they  wanted  it.  In  one  month,  September,  this 
car  had  a  mileage  of  1,375.  In  one  day  it  made  8  trips  from 
the  Indian  Village  to  Grosse  Pointe  and  came  back  smooth- 
ly mider  its  own  power.  15y  the  time  the  new  electric  hail 
run  12,000  miles,  including  its  road  tests  and  actual  service, 
it  had  proved  itself  without  any  doubt  whatever.  The  public 
wanted  it  and  it  had  the  best  record  in  every  way  of  the 
seventy  odd  taxis  operated  by  this  company.  In  all  this 
time  this  car  had  not  had  nor  needed  any  repairs,  and  had 
never  had  any  kind  of  an  accident.  It  had  gone  through 
mud  and  high  snow  banks,  and  over  the  roughest  kind  oi 
pavement,  and  had  never  given  the  least  trouble  in  any  way. 
Ten  more  electric  taxis,  similar  to  the  first  in  design  but 
with  some  slight  refineme'nts  in  contour,  are  now  being  put 
into  service,  taking  the  place  of  ten  gasoline  cars.  As  fast 
as  they  can  be  manufactured,  other  electric  cars  will  be  put 
on  the  runs,  and  by  the  end  of  this  year  it  is  reported  that 
the  Detroit  Taxicab  &  Transfer  Company  will  have  prac- 
tically all  electric  equipment,  making  a  fleet  of  over  70  elec- 
tric taxicabs. 

The  particular  model  which  is  used  by  this  company  is 
interesting  even  to  the  layman.  Its  chassis  is  simple  of  line 
and  with  strength  to  beat  the  w^eight  of  truck  body.  The 
body  is  of  ash  and  aluminium,  and  the  roof  is  of  one  piece  so 
that  it  cannot  leak.  Windows  at  the  front  and  back  and  in 
the  doors,  are  easily  lowered  to  provide  ventilation  in  warm 
weather.  The  upholstery  is  of  simple  elegance.  Gray  whip- 
cord is  the  material,  and  the  cushions  are  broad  and  soft. 
The  rear  seat  accommodates  3  persons,  while  2  other  seats 
are  provided  which  can  be  folded  up  out  of  sight  when  not 
in  use.  The  bodies  are  richly  colored  in  deep  blue  with  the 
company's  monogram  on  each  door. 

There  is  little  to  get  out  of  order  in  the  simple  mechan- 
ism of  such  a  car,  so  that  the  wear  and  tear  of  careless  driv- 
ing cannot  work  the  havoc  on  the  electric  that  it  does  on  the 
intricate  mechanism  of  the  ordinary  taxi. 

Each  of  the  cars  used  by  the  Detroit  Transfer  Company 
is  said  to  have  a  capacity  of  a  hundred  miles  on  a  single 
charge,  but  to  obviate  difficulty  a  number  of  charging  stations 
have  been  established,  while  at  each  cab-stand  a  charging 
apparatus  is  installed,  so  that  when  a  driver  comes  in  from  a 
run,  he  puts  his  charging  connection  in  and  restores  the  bat- 
teries while  waiting  for  another  call.  By  this  "boosting"'  sys- 
tem an  unlimited  mileage  is  assured.  The  charging  of  these 
batteries  is  a  simpler  operation  than  filling  a  gasoline  tank, 
for  it  is  hardly  more  complicated  than  "turning  on"'  an  elec- 
tric lamp. 

It  is  significant  that  the  electric  taxi  has  won  this  re- 
cognition in  Detroit,  the  home  of  the  gas  car,  and  probably 
the  largest  gasoline  automobile  centre  in  the  United  States, 
both  in  the  number  of  manufacturers  and  in  the  percentage  of 
users.  That  the  electric  should  achieve  this  success  on  the 
gas  car's  home  ground,  argues  well  for  its  merit  and  gives 
more  real  weight  to  the  circumstance  that  if  it  had  occurred 
in  a  city  of  inconsequential  standing  in  the  automobile  world. 

Besides  this  success  in  Detroit,  there  are  similar  instances 
in  other  leading  cities,  many  of  which  have  already  pro- 
gressed beyond  the  experimental  stage. 

Outlet  For  Manufacturers 
It  can  l)e  seen,  therefore,  that  there  are  good  reasons  for 
believing  that  a  taxicab  service  promises  a  large  new  outlet 
for  the  manufacturers  of  electric  vehicles.  The  new  taxi  will 
attract  the  patronage  of  many  people  who  have  not  been  in 
the  habit  of  using  public  vehicles.  Women,  especially,  will 
enjoy  their  smartness,  their  comfort,  safety,  and  cleanness. 
They  have  the  appearance  of  the  best  private  motor  ears. 
I'or  shopping,  for  paying  calls,  for  going  to  and  from  llu- 
theatre  and  dances,  the  electric  taxicab  is  the  smartest  and 
best  means  of  conveyance.    There  is  no  odor  of  gasoline,  ui'i 


any  grease  to  threaten  the  finest  gowns.  The  electrics  arc 
distinctive  in  their  superiority  over  the  older  types,  and  will 
greatly  increase  the  field  for  hired  cars  and  the  devcloimiciit 
of  the  electric  vehicle  industry. 

Demonstration  Value 
.■\  most  important  aspect  of  this  development  is  the  rare 
opportunity  it  affords  for  actual  demonstration  of  electric 
vehicles  before  the  public.  One  of  the  reasons  why  gas  cars 
are  so  often  bought  when,  as  a  matter  of  fact,  an  electric  may 
serve  the  purpose  better,  is  because  people  see  more  gas  cars 
and  know  more  about  them.  Extensive  taxi  service  will  keep 
electrics  continually  and  directly  before  the  public  eye  and 
get  attention  in  a  forceful  way  not  afforded  by  mere  pub- 
licity tactics.  The  influence  absorbed  unconsciously  by  the 
public  from  having  efficient  electric  vehicle  operation  con- 
stantly before  it,  will,  by  sheer  force  of  repetition  if  in  no 
other  way,  break  through  into  conscious  recognition  of  the 
electric's  worth.  No  form  of  advertising  could  be  more  ef- 
fective than  a  wide-spread  and  sustained  operation  of  actual 
cars  before  the  very  faces  of  the  populace.  This  is  potent 
publicity  before  which  a  mere  pamplilet  campaign  looks  weak 
indeed. 


Read  Before  the  C.  S.  C.  E. 

The  March  IJth  issue  of  the  Electrical  Xews  contained 
an  article  on  "Street  Railway  Track  Construction,"  by  Mr. 
H.  J.  Tippett.  We  omitted  to  mention  that  this  article  was 
read  before  the  Vancouver  branch  of  the  Canadian  Society  of 
Civil  Engineers. 


Personals 

Mr.  J.  P.  Verner,  superintendent  of  the  Brantford  Muni- 
cipal Railway  System  since  it  was  taken  over  by  the  munici- 
pality, has  resigned.  Mr.  Verner  was  previously  manager  of 
the  company  that  formerly  controlled  this  system. 

Mr.  G.  A.  Phillips  has  been  appointed  Montreal  manager 
of  the  C.  P.  R.  telegraph  department,  having  been  transferred 
from  Calgarj',  where  he  was  manager  from  1912.  He  was  pre- 
viously assistant  manager  in  Toronto. 


Mr.  I..  A.  Camplicll.  Rnssland,  B.C..  ManaRcr  West 

Kootenay   Power  and   Listit   ICompany.      Mr. 

C.'imphcll  is  alsi>  membLT  Utr  K<>&.s1and  Con- 

stituiMU'v  in  tlic   l.esi.slativc  AfiSLMnhlv 

o(    Hrilish    C'i>lnmhi.i 
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First  Meeting  of  the  Master  Electrical  Contractors' 
Association   of  Winnipeg  a  Big  Success- 
Addresses  Full  of  "Meat"— An  Organ- 
ization of   Tremendous  Value 
to  the  Trade 

The  First  Annual  Meeting  of  the  Master  Electrical  Con- 
tnictors'  Association  of  Winnipeg.  Manitoba,  which  was  in 
eflect  a  Convention,  was  held  in  the  St.  Regis  Hotel,  Winni- 
peg, on  Thursday,  March  25th.  A  mid-day  luncheon  was 
followed  by  a  business  meeting  and  an  excellent  paper  and 
discussion  programme. 

This  association  was  formed  just  a  year  ago  and  already 
has  made  very  real  headway  towards  its  avowed  mission  of 
improving  the  conditions  surrounding  the  electrical  contract- 
ing business  in  that  city.  To  use  the  President's  words.  "We 
seek  to  remove  prejudice  and  then  to  deserve  support."  It  is 
gratifying  to  note  that  progress  has  been  made  towards 
"Licensing."  We  look  on  this  as  one  of  the  most  urgent 
necessities  in  the  electrical  contracting  field  to-day. 

One  cannot  but  be  struck  with  the  fact  that  though  there 
are  over  100  electrical  contracting  firms  registered  in  Win- 
nipeg only  15  of  these  are  members  of  this  association.  This 
recalls  to  us  the  remark  of  a  contractor  in  another  large 
Canadian  city,  where  a  similar  association  exists,  that  only 
some  20  out  of  four  or  five  hundred  contractors  have  allied 
themselves  with  the  association.  It  may  not  follow  that  be- 
cause a  contractor  does  not  join  the  association  he  is  an 
undesirable  or  inefficent  member  of  the  trade  l)ut  it  is  more 
than  a  coincidence  surely  that  the  best  known  names  for  both 
(luality  of  work,  quantity  and  integrity  are  to  be  found  on  tlie 
list  of  those  who  have  allied  themselves  with  the  associa- 
tion in  their  cities.  In  any  case,  we  contend  that  the  con- 
tractor who  fails  to  join  his  local  organization  is  a  poor  sport 
in  that  he  is  willing  enough  to  profit — and  must  profit  in  spite 
of  himself — by  the  improved  conditions  brought  about  by 
such  associations,  though  he  will  give  neither  his  time,  money, 
nor  moral  support  to  the  improvement  of  those  conditions. 
If  the  size  of  the  fee  is  an  obstacle  this  should  be  adjusted, 
temporarily  anyway,  for  members  mean  strength  in  the  sense 
at  least  that  a  minority  always  has  greater  difficulties  in  ac- 
complishing its  purpose.  Those  who  make  our  laws  are  apt 
1o  Ijelieve  that  any  who  are  not  allied  on  the  side  of  a  pro- 
l)osition  that  is  being  presented  are  necessarily  against  it,  and 
this  is  especially  the  case  in  a  technical  matter  like  the  one 
under  discussion  where  our  councils  and  legislators  are  of 
necessity  not  well  informed. 

The  first  annual  meeting  of  the  Winnipeg  Contractors' 
.Association  was  evidently  a  very  encouraging  success,  due 
in  great  measure  to  the  energetic  co-operation  of  its  mem- 
bers with  the  aggressive  officers  of  the  association.  Follow- 
ing are  the  officers:  R.  L.  Riggs.  president;  B.  D.  Taylor.  1st 
vice-president;  C.  Marriott,  2nd  vice-president;  J.  R.  C.  May, 
secretary;  N.  .A.  Rippengal,  treasurer;  and  the  organization 
comprises  the  following  members:  Schumacher-Gray  Electric 
Company,  Limited;  Star  Electric  Company;   Winnipeg  Engi- 


neering Conipan\-.  Limited;  Union  Electric  Company;  Trott 
&  Griflin  Company;  W.  J.  Whittaker  Electric  Company;  Lin- 
Ion-May-Lush  Electric  Company.  Limited;  Elmwood  Elec- 
tric Company;  Gordon  Electric  Company;  Manitoba  Elec- 
tric Company;  Marriott-Denbigh  Electrical  Company;  Scorer 
Bros.;  Levvy  Electrical  Company,  Limited;  C.  W.  Cowan;  C. 
C.  O'Neill  &  Company. 

The  papers'  programme  was  unusually  good  covering 
topics  of  vital  importance  to  every  electrical  contractor.  Mr. 
J.  H.  Schumacher  discussed  "Efficiency  in  the  Electrical  Con- 
tracting Business."  Other  papers  were  "Competition  and  the 
Electrical  Contractor"  by  S.  A.  Barber,  of  the  Union  Elec- 
tric Company;  "The  Jobber  in  the  Field"  by  H.  W.  Billing, 
of  the  Northern  Electric  &  Manufacturing  Company;  "The 
Contractor  in  the  Field"  by  C.  Marriott;  "Credits"  by  C.  T. 
Kummen,  of  the  Schumacher-Gray  Electric  Company,  and 
"Evolution  of  the  National  Electric  Code"  by  F.  A.  Cam- 
bridge, city  electrician  of  Winnipeg.  In  addition  the  presi- 
dent and  secretary  both  delivered  inspiring  addresses,  which 
we  are  pleased  to  be  able  to  reproduce  below.  As  far  as  our 
space  will  allow,  we  are  also  reproducing  the  papers  present- 
ed. Though  of  special  interest  to  the  City  of  Winnipeg  they 
will  be  found  scarcely  less  applicable  to  electrical  contractors 
all  over  the  Dominion.  The  Association  welcomed  at  this 
meeting  also  Mr.  J.  W.  Marsh.  President  of  the  Standard 
Underground  Cable  Company,  of  Pittsburgh,  and  of  The 
Standard  Underground  Cable  Company  of  Canada,  Hamilton, 
who  briefly  addressed  the  contractors  on  matters  of  mutual 
interest. 

President    Riggs'    Address 

Gentlemen, — It  is  with  much  pleasure  that  I  welcome 
you  in  behalf  of  the  Master  Electrical  Contractors'  Associa- 
tion of  Winnipeg.  At  this,  our  first  annual  meeting  it  seems 
most  appropriate  that  we  should  have  the  privilege  of  ac- 
quainting you  with  the  meaning  and  result  of  our  organiza- 
tion. I  know  we  shall  all  part  feeling  benefited  by  the  op- 
portunity this  gathering  has  offered,  of  a  clearer  understand- 
ing and  closer  fellowship,  one  with  the  other. 

None  of  our  members  is  disappointed  with  regard  to 
what  he  has  accomplished  during  the  past  year  and  each  feels 
that  it  was  a  wise  motive  which  prompted  him  to  join  this 
newly  organized  body.  We  all  felt  that  the  electrical  busi- 
ness in  this  city  was  not  on  a  proper  basis.  Each  contractor 
vvas  moving  in  a  narrow  sphere,  and  in  striving  to  estimate 
lower  than  his  competitor  would  often  be  willing  to  take  a 
contract,   regardless  of  profit. 

We  have  found  by  hard  experience  that  this  method  of 
conducting  business  was  conducive  neither  to  progress  nor 
prosperity.  To  better  conditions  then,  we  got  together,  dis- 
cussed matters  and  finally  decided  to  form  our  present  asso- 
ciation. And  so,  we  have  found  by  meeting,  and  knowing 
him  on  a  friendly  basis,  that  our  competitor  is  not  such  a  bad 
fellow  after  all. 

h'urthermore,  we  have  advanced  a  step  and  made  the 
acquaintance  of  the  jobbers  and  wholesalers  and  have  found 
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tliiit  llicy  too  are  our  friends  in  this  work.  And  wc  liavc  nut 
slill  another  man  and  his  stafT  and  have  found  his  support 
beiiclicial  to  us.  I  refer  now  to  Mr.  t'anihridge  and  tlie  city 
electrical  inspection  department. 

So  you  see,  gentlemen,  we  liave  accomplished  something 
by  our  efforts  and  I  am  sure  that  I  voice  the  sentiments  of 
the  association  when  1  say  that  we  shall  appreciate  your  sup- 
port. 

It  has  been  .<aid  that  there  arc  three  kinds  of  electrical 
contractors: — the   progressive,   the   scnii-pro,i;ressive,  and   the 


Mr.  R.  L.  Riggs,  President. 

non-progressive.  The  progressive  contractor  is  the  man  we 
all  like  to  know  and  tlie  man  that  our  association  wants  as  a 
member. 

The  semi-progressive  is  the  "show  me"  kind  and  the  one 
who  says  "You  go  ahead  and  if  it  is  all  right  I'll  join  in.  " 
This  man  while  not  desirable  would  be  welcome  because  I 
think  we  might  help  and  improve  him. 

The  non-progressive  contractor  is  a  parasite  living  on 
the  community,  taking  the  vitality  out  of  his  fellow  workers 
and  unknowingly  injuring  himself  at  the  same  time.  One 
must  progress  or  deteriorate — there  is  no  alternative. 

In  our  city  directory  there  are  listed  some  one  hundred 
electrical  contractors,  not  all  of  whom,  I  regret  to  say,  are 
progressive.  We  are  all  inclined  to  allow  ourselves  to  get 
into  a  rut,  but  we  have  found  that  association  with  our  fel- 
low workers  broadens  our  outlook  and  is  to  our  general  and 
individual  advantage  and  interest.  New  members  will  be 
most  welcome  as  we  believe  we  can  help  them  and  I  am  sure 
they  can  help  us. 

Our  association  aims  to  impress  upon  its  own  members 
a  full  sense  of  our  obligation  towards  those  we  serve,  and 
also  to  drive  home  to  the  public  a  few  plain  economic  truths 
which  must  be  evident  to  the  average  sensible  man. 

The  Master  Electrical  Contractors'  Association  ha.s 
taken  the  open,  intelligent  course.  It  seeks  to  remove  pre- 
judice and  then  to  deserve  support.  The  keynote  of  its  code 
is  responsibility,  frankness  and  fair  play.  The  first  obligation 
is  service  to  tlie  public,  and  the  first  essential  of  service  is 
safety.  We  stand  on  unassailable  ground  when  we  insist  up- 
on the  sacredness  of  contracts  and  upon  honest  and  fair  deal- 
ing. In  order  to  demand  it  of  others  we  require  first  that  w.' 
should  respect  it  ourselves.  Wc  insist  upon  the  s(iuare  deal 
whether  it  relates  to  the  architect,  the  jobber,  or  the  general 
contractor.  We  recognize  the  increasing  demands  for  both 
(luality  and  ciuanlity  of  electrical  e<iuipments.  and  feel  th.it 
there  should  be  a  fair  return  for  lal)(U'  and  material. 


Progress  is  our  watchword,  our  constant  aim  and  ambi- 
tion is  to  make  headway  and  accomplish  better  things.  All 
loo  frequently  we  are  inclined  to  subside  and  to  sink  into  -i 
slate  of  self  satisfied  lethargy.  Some  of  our  best  improve- 
ments are  accomplished  by  those  whom  we  do  not  consider 
expert.    As  an  illustration: 

The  growing  of  corn  is  a  very  old  art.  and  in  comparison 
our  profession  may  be  said  to  be  very  young.  When  the  first 
ear  of  corn  was  grown  history  does  not  tell  us.  Nearly  the 
entire  human  race  at  one  time  or  other  has  had  to  do  with 
growing  this  cereal,  and  the  general  methods  to  be  followed 
were  matters  of  common  knowledge  among  farmers.  A  few 
years  ago  the  average  yield  per  acre  in  the  State  of  S.  C  was 
8  bushels.  Last  year  the  average  was  18  bushels  per  acre. 
This  clearly  shows  growth  in  intelligence  of  culture.  The 
cause  of  this  increase  was  due  to  the  boys  of  that  state. 
They  have  in  S.  C.  the  Boys'  Corn  Club  and  over  5,000  boys 
are  enrolled  in  this  club.  The  boy  who  stands  out  pre-emin- 
ent in  this  contest  is  Jerry  Moore,  15  years  old.  He  raised 
in  1912  on  an  acre  of  ground  228  bushels  of  corn.  Jerry 
Moore  had  no  predecessor,  his  only  spur  was  ambition  fed 
and  fostered  by  competition.  He  just  went  at  it  to  grow  the 
most  corn  he  could  on  an  acre  of  soil.  We  have  only  to 
rouse  ourselves  and  by  co-operation  seek  out  the  best  meth- 
ods. 

That  is  what  we  are  trying  to  do  in  this  matter  of  making 
the  electrical  contracting  business  a  profitable  calling.  In 
the  facts  cited  there  is  an  object  lesson,  for  everyone  of  us 
present.     ^Vhy  not  try  for  a  better  way? 

Secretary     May's     Report 

Mr.  Chairman.  Gentlemen, — It  gives  me  great  pleasure 
on  this  occasion  to  make  a  report  to  this  first  annual  meet- 
ing of  the  Master  Electrical  Contractors'  Association  of  Win- 
nipeg. It  is  my  intention  to  make  this  report  as  short  as  pos- 
sible  so  as   not   to   take  up   any  valuable   time  which  will   be 


Mr.  J.  R.  C.  May,  Secretary. 

used  to  belter  advanta.ge  later  on,  and  will  just  outline  some 
of  the  work  that  the  association  has  been  doing.  Committees 
were  formed  to  manage  the  affairs  of  the  association,  one  of 
which  was  the  licensing  committee.  We  all  recognised  that 
this  was  a  hard  question  to  deal  with  and  that  it  would  have 
to  be  handled  very  delicately.  The  matter  has  been  taken 
to  the  proper  (|uartei  and  although  we  are  imi  in  a  position 
to  make  any  defii\ile  statements.  1  beliexe  lli:il  to-day  we 
are    nearer    lo    olficial    recognition    and    coniiid    ..l'    electrical 
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contractors  than  ever  before,  and  that  in  the  near  future  the 
question  of  the  incompetent  electrical  contractor  will  be  a 
thing  of  the  past.  We  have  started  things  on  the  right  road 
and  it  is  now  up  to  us  to  push  the  question  to  a  grand  finale. 
Another  committee  was  formed  to  take  up  electrical  matters 
with  the  architects.  The  architects  were  informally  ap- 
proached on  several  subjects  of  vital  importance,  but  the 
committee  deemed  it  advisable  to  defer  this  business  until 
such  time  as  the  more  important  matter  of  licensing  had  been 
satisfactorilj-  dealt  with.  A  committee  to  interview  the  job- 
bers was  also  formed  with  a  view  to  securing  co-operation 
from  the  supply  house  end  of  the  trade  and  this  committee 
met  on  several  occasions  in  conjunction  with  the  jobbers  and 
discussed  matters,  and  I  think  I  am  voicing  the  sentiments 
of  this  meeting  when  I  say  that  never  before  in  the  history 
of  the  electrical  trade  in  Winnipeg,  has  there  existed  such  a 
feeling  of  friendship,  and  the  recognised  need  of  co-opera- 
tion, as  there  exists  to-day  between  the  jobbers  and  contrac- 
tors. We  hope  that  after  a  little  more  discussion  matters 
will  be  so  arranged  that  the  jobber  and  contractor  will  be 
mutually  satisfied  that  the  electrical  contracting  trade  and 
the  electrical  supply  business  is  still  a  trade  and  business 
worth  following.  The  association  also  has  from  time  to  time 
invited  travelling  manufacturing  salesmen  to  demonstrate 
their  goods  at  their  meetings  in  an  endeavour  to  avoid  the 
individual  canvas  and  the  wasted  time  and  annoyance  often 
caused  thereby  and  if  the  jobbers  will  notify  the  secretary  of 
any  such  salesmen  in  town  we  will  be  only  too  willing  to 
accommodate  them. 

I  think  I  have  briefly  outlined  what  has  been  done  in  the 
past  and  although  to  the  casual  observer,  it  may  appear  that 
nothing  exceptional  has  been  accomplished,  yet  taking  into 
consideration  the  obstacles  that  we  have  had  to  contend 
with  and  the  hard  road  to  grind,  we  have  succeeded  in  laying 
the  foundation,  and  we  hope  that  future  results  may  be  such 
that  we  will  feel  that  our  time  and  energy  has  been  well 
spent.  I  will  now  conclude  my  remarks  by  saying  that  al- 
though business  conditions  now  are  not  of  the  brightest,  we 
look  forward,  without  fear  of  contradiction,  to  more  pros- 
perous and  harmunious  times  in  the  electrical  trade  for  Win- 
nipeg. 

Efficiency  in  Contracting  Business 

By  J.  H.  Schumacher* 

Efficiency  is  defined  in  the  latest  edition  of  the  diction- 
ary as  "The  state  of  possessing  or  having  acquired  adequate 
knowledge  or  skill  in  any  art,  profession  or  dutj'."  Hence 
it  is  readily  seen  that  most  electrical  contractors  are  not 
working  at  very  high  efficiency. 

The  art  or  profession  of  electrical  contracting  is  the 
newest  and  youngest  in  the  contracting  field,  and  the  ma- 
terials and  methods  are  changing  the  most  rapidly,  and  to 
keep  up  with  this  marvellous  progress,  the  contractor  has 
naturally  been  negligent  in  looking  into  the  best  and  most 
efficient  methods  of  conducting  his  business.  The  older  con- 
tractors in  the  business  have  thus  set  a  poor  precedent  for 
the  younger  members  entering  the  profession,  and  the  busi- 
ness as  a  whole  has  comparatively  dropped  to  a  rather  low 
state  in  a  gradual  way,  so  that  the  other  building  professions 
have  placed  us  at  the  bottom  of  the  list  in  their  considera- 
tions. 

It  therefore  behooves  us  all  to  look  into  our  present 
state,  both  from  a  retrospective  viewpoint  as  well  as  having 
our  eye  on  the  future. 

In  the  past,  the  conditions  have  made  competition  turn 
into  rivalry,  each  contractor  trj'ing  to  put  his  rivals  out  of 
business,  and  keeping  as  far  away  from  them  as  possible  in 
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both  a  business  and  social  way.  Other  lines  of  business  have 
passed  through  these  vicissitudes  and  found  that  co-operation 
and  not  rivalry  were  conducive  to  developing  the  business 
as  a  whole  on  a  better  basis,  and  concurrent  better  financial 
and  business  standings  of  the  individuals  in  the  business. 

In  looking  into  other  branches  of  the  electrical  business, 
we  find  great  strides  have  been  made  in  efficiency.  Central 
stations  are  and  have  been  developed  to  the  highest  oossiblc 
points  of  efficiency  thus  reducing  costs  and  giving  better 
service.  Electrical  manufacturers  by  co-operation  have  de- 
veloped and  changed  their  plants  and  processes  of  prodac- 
tion  to  the  highest  possible  efficiency,  so  as  to  give  us  cheapei 
and  better  materials.  Many  plants  are  employing  efficiency 
engineers  to  develop  their  plants  to  a  higher  point.  The 
National    Board   of    Fire    Underwriters   and    the    various    In- 
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spectors'  Associations  are  co-operative  to  bring  about  more 
efficient  results.  As  the  electrical  contractors  are  closely 
identified  with  all  the  above  interests,,  they  must  also  full  into 
line  to  keep  up  with  the  new  evolutions. 

The  considerations  in  this  talk  are  meant  to  apply  prin- 
cipally to  the  contracting  business  in  Western  Canada  where 
building  construction  and  the  demands  of  the  trade  having 
become  so  diversified  are  such  that  each  contractor  must 
specialize  along  some  particular  line  of  construction. 

It  is  found  very  expensive  and  detrimental  to  maintain 
an  organization,  that  would  be  able  to  wire  office  and  public 
buildings,  houses,  to  handle  a  fixture  business,  and  to  con- 
duct a  motor  repair  business.  You  will  notice  on  inspection 
that  the  most  successful  contractors  at  the  present  date  are 
those   that  have   confined   themselves  to  as   few   branches  as 
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possible.  W'liile  our  portion  of  work  in  a  building  has  lo  be 
installed  witli  the  greatest  care  against  lire  an<l  life  hazards, 
and  with  the  greatest  utilitarian  requirements  it  only  aver- 
ages about  2  per  cent,  of  the  total  cost  of  the  building,  and 
tliis  should  make  us  aware  of  the  fact  that  o\n-  work  and  busi- 
ness has  to  be  handled  in  a  most  elticieut  manner  lo  get  the 
best  results  for  our  customers  and  the  public,  as  well  as  the 
best  financial  results  for  ourselves.  We  might  take  a  lesson 
from  our  manufacturers,  as  you  do  not  lind  any  one  lirni  now 
making  wire,  conduit,  porcelain  goods. 

This  is  an  age  of  specialization  in  any  art  or  induslrv. 
and  a  contractor  must  govern  himself  accordingly,  by  per- 
fecting an  organization  with  the  necessary  technical  and 
practical  requirements,  giving  the  ability  to  eflicienlly  con- 
duct certain  branches  of  the  business.  After  determining  the 
particular  branches  he  intends  to  follow,  he  must  see  that  he 
has  a  complete  and  well  arranged  stock,  to  take  care  of  im 
mediate  demand  on  jobs.  He  must  further  have  a  systematic 
method  of  checking  the  stock  from  time  to  time,  which  will 
allow  him  to  make  standard  package  purchases,  thus  making 
his  capital  work  to  the  best  advantage.  Thus  you  are  re- 
minded that  a  contractor  must  have  a  certain  amount  of 
financial  responsibility  to  conduct  the  business  properly,  and 
if  he  is  not  extended  too  much  credit  by  jobbers,  he  will  kec;; 
better  in  touch  with  his  financial  resources,  as  well  as  his 
purchasing.  He  will  see  that  his  contracts  are  so  made  that 
he  can  insistently  and  promptly  collect  his  accounts,  so  as  Lo 
keep  his  stock  as  low  as  possible  and  not  have  to  ask  for  too 
much  credit  from  his  jobber  to  keep  his  work  going. 

The  Electrical  Contractors  have  been  considered  as  a 
class  as  poor  credit  risks,  but  this  has  been  brought  aboui 
by  the  jobbers  giving  unwarranted  credit  in  the  past  to  men 
that  had  probably  good  ability  to  perform  labor,  but  no  idea 
how  to  conduct  business.  This  poor  judgment  in  credits  on 
the  part  of  the  jobber  has  caused  himself  losses  as  well  as 
helped  to  put  his  particular  contractor  friend  out  of  business. 
which  on  the  whole,  with  its  many  repetitions,  has  brought 
about  a  feeling  of  uncertainty  toward  the  legitimate  contrac- 
tor. This  condition  must  be  mastered  by  the  jobbers  them- 
selves by  looking  into  the  merits  of  each  individual  credit 
risk,  and  not  allowing  the  spirit  of  competition  to  enter  into 
the  credit,  which  generally  turns  out  disastrous  for  the  jobljer. 

Have  Proper  Accounting  System 

The  contractor  must  have  a  proper  accounting  system, 
that  lends  itself  to  analysing  his  business  and  determining 
unit  costs.  In  analysing  and  studying  your  business,  you  may 
find  bad  germs,  just  as  a  doctor  does  when  he  makes  a  diag- 
nosis of  a  disease,  and  then  there  is  a  chance  of  counteracting 
the  trouble.  Many  men  wlio  never  analysed  their  business 
and  thought  they  were  getting  along  well,  have  been  sur- 
prised when  a  bailiff  walked  in  and  took  inventory  and  locked 
up  the  doors.  Many  of  these  men  cannot  understand  it  and 
think  a  great  injustice  has  been  done  them  by  their  creditors. 

Fveferring  to  Curve  f,  we  find  an  interesting  analysis  of 
overhead  costs  per  hour  spent  by  workmen  on  construction. 
This  is  a  typical  cost  curve  in  this  locality,  and  in  itself  shows 
conclusively  that  the  low  rates  generally  charged  per  hour  to 
customers,  is  at  about  cost  or  with  but  very  little  profit,  when 
considering  the  business  over  the  entire  year. 

If  we  could  run  our  business  continually  at  a  good  load 
factor  for  the  8,7(in  hours  during  the  year,  we  could  get  the 
most  out  of  our  investment,  but  liusiness  is  run  so  that  vv 
can  only  work  3,500  lo  :),00n  hours,  so  we  must  m.ike  these 
few  hours  most  cfiicienl. 

Inasmuch  as  the  greatest  part  of  our  time  as  contractors 
\?  spent  in  estimating  work  of  which  we  only  gel  a  very  small 
proportion,  it  is  necessary  that  we  employ  methods  an<l 
e<|uipment  necessary  to  save  time  which  will  be  reasonably 
and  cr)nsistently  accurate.  To  eliminate  guess-work,  work 
must  be  estimated  in  the  Unit  Cost  System,  and  detail  records 


must  be  kept  on  work  that  is  under  constrnctiim  or  com 
pleted  lo  get  these  unit  labor  costs.  Ihe  unit  s\stem  of 
estimating  allows  the  contractor  to  check  up  his  work  during 
its  progress  at  any  time,  which  is  a  great  benefit  to  himseK 
at  all  times,  as  well  as  creating  a  moral  inllnence  on  the 
workmen. 

Considerable  time  is  sa\  ed  by  making  material  cost 
curves,  as  shown  by  Curve  2. 

Inslruinents  such  as  the  rotometer,  tallymeter,  slide 
rule,  adding  machine,  etc..  will  be  great  time  savers,  and  will 
easily  pay  their  cost  in  a  short  lime  in  the  labor  saved,  and 
jiroduce  greater  confidence  and  accuracy  in  the  individuals 
using  them. 

.\  greal  deal  more  attention  should  lie  given  to  the  mak- 
ing of  detail  plans  for  all  work,  as  they  will  make  a  closer 
link  between  the  job  and  the  office.  A  plan  will  often  serve 
well  for  any  alterations  or  additions  in  the  future,  avoiding 
the  necessity  of  making  an  e.xaminalion  of  the  wiring  in  the 
building.  It  also  takes  a  great  deal  of  responsibility  from 
the  workman  on  a  job,  and  allows  him  to  do  a  belter  day's 
work. 

Care  should  be  taken  lo  produce  neat  appearing  and  in- 
telligent plans,  and  a  good  system  of  tiling  jilans  should  be 
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devised.  If  this  part  of  the  business  was  better  developed  it 
would  tend  to  bring  about  the  long  looked  for  scheme  of 
uniform  plans  and  specifications. 

It  has  long  been  said  that  two  heads  are  better  than  one, 
provided  you  put  them  together,  in  other  words  co-operate. 
Co-operation  will  bring  men  together  to  exchange  ideas  and 
opinions,  which  will  broaden  the  intellects  of  the  men,  and 
in  turn  make  them  more  progressive,  which  in  turn  will  make 
the  business  in  which  they  arc  interested  more  progressive. 

If  we  conduct  our  business  in  the  temple  of  efficiency 
which  is  built  on  the  foundation  of  co-operation  we  will  lind 
that  we  are  giving  a  square  deal  to  the  imblic  and  ourselves. 


The  genemotor  is  an  ingenious  t'auadian  General  Elec- 
tric device  for  starting  and  lighting  I'ord  cars.  The  name 
signifies  a  unit  combining  the  functions  of  a  generator,  which 
furnished  the  primary  current  required  for  starting  the  car. 
and  operating  head,  side  and  tail  lights,  as  well  as  lliose  of  a 
motor  for  spinning  the  engine.  The  genenmtor  is  about  10 
inches  long,  over  all,  7  inches  in  diameter,  and  weighs  about 
.')3  pounils.  It  is  supi>orted  mi  the  right  hand  side  of  a  I-'ord 
engine,  viewed  from  the  front,  by  a  malleable  iron  or  steel 
bracket  which  is  secured  at  three  iioinls.  .\  storage  battery 
is  employed  to  accumulate  current  while  the  car  is  in  motion 
for  supplying  the  starting  motor  and  lighting  system  when 
ihe  car  is  at  rest. 
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Competition  Among  Contractors 

By  S.  A.  Barber 

Early  methods  of  electrical  nierchaiulising  were  limited 
in  effectiveness  because  the  stock  then  handled  consisted  oi 
only  standard  supplies  and  fittings  which  could  not  be  made 
features  of  new  business  campaisns.  When  an  opportunity 
is  afforded  to  make  the  electrical  sui)ply  store  and  show 
window  attractive  with  displays  of  household  devices,  orna- 
mental fixtures,  etc..  the  dealers  are  handicapped  liy  the  cen- 
tral station  companies  selling  supplies  at  prices  which  permit- 
ted of  no  competition.  It  was  logical  for  the  electric-service 
companies  to  sell  supplies  at  wdiolesale  and  even  give  them 
away  when  electricity  was  first  being  introduced  and  a  strug- 
gle was  being  made  to  supplant  gas.  But.  now.  in  fairness  to 
the  contractors  and  dealers  whose,  legitimate  business  it  is  to 
sell  supplies,  it  seems  that  central  station  companies  should 
limit  their  field  of  business  to  supplying  energy  only. 

When  the  electrical  business  was  first  being  built  up 
central  station  companies  maintained  large  business-promot- 
ing staffs  and  paid  attractive  commissions  in  addition  to  sa'u 
aries  to  members  of  the  staff  for  every  energy  contract  se- 
cured. Houses  were  even  wired  for  nothing  to  induce  people 
to  use  electric  service.  A  considerable  portion  of  the  burden 
of  securing  new  business  was  taken  off  the  central  station-: 
when  electrical  contractors  sprang  into  existence,  as  the  latter 
were  necessarily  compelled  to  connect  the  buildings  which 
they  wired  to  the  electric  service  company's  distributing  sys- 
tem. For  this  service  the  contractor  received  no  recompense 
from  the  central  station  company,  even  though  the  company 
was  enabled  to  reduce  its  business  promotion  expenses 
thereby.  Instead  of  the  contractor  being  allowed  to  furnish 
all  of  the  apparatus  and  supplies  which  might  be  required  in 
buildings  wired  by  him.  as  time  passed  on  the  stations  and 
wholesale  supply  dealers  quoted  such  low  prices  on  supplies 
that  the  contractor  became  unable  to  make  a  profit  on  what 
is  his  legitimate  business.  If  this  condition  did  not  exist,  a 
contractor  might  have  a  life-long  customer  in  Ihe  person 
whose  building  was  wired  and  build  up  an  electrical  supply 
business  which  would  bring  him  a  nice  profit  without  inflict- 
ing a  hardship  on  anyone. 

Since  the  price  of  tungsten  lamps  is  decreasing  and  their 
life  increasing,  lamp  renewals  are  no  longer  a  factor  in  se- 
curing or  holding  central  station  business,  so  that  electric 
service  companies  might  as  well  stop  the  practice  and  allow 
dealers  and  contractors  to  profit  by  the  sale  of  lamps.  Ry 
doing  this  the  electric  service  companies  would  be  able  to 
eliminate  the  lamp  renewal  department,  cutting  down  over- 
head charges,  labor  expense,  etc..  and  devoting  such  savings 
to  a  reduction  of  rates.  If  there  were  a  profit  in  selling- 
electrical  devices  and  supplies  (and  there  isn't  in  cities  where 
they  are  sold  at  wholesale  or  Ijelow  cost)  contractors  and 
dealers  would  have  an  incentive  to  do  campaigning,  and  elec- 
trical apparatus  would  be  given  as  widespread  distribution 
by  them  as  central  stations  are  now  giving  it. 

Should  be  Co-operation 

There  should  l)e  co-operation  between  the  central  station 
and  dealers,  the  former  introducing  new  apparatus  and  in- 
forming the  public  where  their  nearest  supply  dealer  is  sta- 
tioned, and  the  latter  supplying  the  goods.  Electrical  me'- 
chandising  can  be  extended  to  include  the  selling  of  a  con- 
tractor's services.  As  the  Underwriters'  stamp  must  be  on 
all  wire  and  conduit  installed  in  buildings,  there  is  little  dif- 
ference in  the  quality  of  material  which  a  good  and  inferior 
contractor  can  furnish.  The  superiority  of  one  contractor 
over  another  consists  in  the  method  of  installing  the  appara- 
tus. Every  contractor  should  be  compelled  to  qualify  him- 
self  before   inspection    is   allowed   on    his    work.      The    work 
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done  by  contractors  could  be  relied  on  more  than  it  is  at 
present  if  pawnbroking  of  electrical  contracts  by  the  petty 
contractors  could  be  prevented.  Cases  have  arisen  where 
competent  contractors  have  been  deliberately  underbid  by 
some  inferior  contractor  who  knew  that  the  work  could  not 
be  accomplished  according  to  specifications  at  the  sum  quot- 
ed by  him.  Being  the  lowest  bidder,  however  he  generally 
secures  the  contract  and  then  assigns  it  to  a  supply  house, 
with  the  agreement  that  the  latter  shall  pay  him  in  instalments 
for  supervising  the  work.  Xot  always  being  acquainted  with 
the  job  or  the  fact  that  the  contractor  has  under-estimated 
the  cost  of  doing  the  work,  the  supply  house  and  the  parly 
letting  the  contract  are  made  the  goals  of  the  deal.  The 
low-bidding  contractor  starts  the  work  in  apparent  good 
faith  and  after  receiving  several  payments  which  are  in  excess 
of  the  value  of  the  work  done  he  finally  declares  that  more 
than  the  sum  contracted  for  must  be  paid  before  the  work 
can  be  finished.  If  the  contractor  fails  to  receive  the  addi- 
tional amount  he  disappears,  leaving  the  supply  house  to 
face  the  task  of  completing  the  job  at  a  loss. 

Speaking  for  the  Electrical  Contractor  at  a  dinner  given 
by  the  Edison  Electric  Illuminating  Company,  of  Brooklyn, 
on  February  Tth,  Mr.  Louis  Kalisher.  president  of  the  Elec- 
trical Contractors'  Association,  of  Long  Island,  said  that  of 
the  central  station,  the  manufacturer,  the  supply  house,  the 
consulting  engineer  and  the  contractor,  the  latter  is  the  only 
one  brought  into  direct  contact  with  each  of  the  others  as 
well  as  with  the  most  important  individual  of  all,  the  cus- 
tomer. 

Contractor  Must   Know  Many  Things 

Moreover,  the  contractor  must  possess  a  number  of  ac- 
complishments. He  is  expected  to  know  all  forms  of  the 
lighting  company's  contracts  and  the  service  available  in  all 
parts  of  the  city.  He  tiiust  be  familiar  with  every  device  and 
appliance  on  the  market  (one  large  New  York  company 
manufactures  over  57,000  devices  alone)  and  must  know 
where  to  get  the  material  best  suited  fen-  the  work  at  the 
right  price.  He  must  also  be  familiar  with  all  of  the  Under- 
writers' or  the  city  departments'  requirements,  and  some- 
times must  divine  the  interpretations  of  the  rules  by  indi- 
vidual inspectors.  A  good  knowledge  of  building  construc- 
tion must  be  his.  He  must  be  able  to  size  up  workmen  and 
at  times  know  wdiat  the  customer  will  need  for  future  expan- 
sion. 

In  addition  to  the  above,  the  electrical  contractor  must 
be  equipped  with  a  complete  set  of  measuring  instruments, 
in  order  to  be  able  to  make  accurate  tests  on  engines,  gen- 
erators, motors,  etc.,  locate  troubles  and  give  advice.  If  he 
is  awarded  the  contract,  he  must  back  his  judgment  with  his 
own  money  as  to  the  cost  of  labor  and  material  to  do  the 
work.  He  must  follow  at  times  an  ambiguous  specification, 
and  if  possible  complete  the  job  to  the  entire  satisfaction  of 
all  parties  concerned.  The  electrical  contractor  is  thus  the 
stock  absorber  of  the  electrical  business.  From  the  time  he 
spends  his  first  money  estimating  on  the  job  until  he  puts  the 
final  payment  in  the  bank  he  has  been  hard  at  it. 

Local  competition  as  it  has  been  demonstrated  within 
the  last  few  weeks,  shows  that  either  lack  of  knowledge  or 
rotten  business  methods  has  been  prevalent  among  some  of 
our  prominent  contractors,  and  as  long  as  this  continues  the 
most  desired  word  to  be  found  in  connection  with  our  de- 
velopment is  lacking,  or  in  other  words  "Progress." 

The  Electrical  Contractors'  Association  has  been  formed 
to  gather  together  all  the  legitimate  contractors  of  the  city 
with  the  aim  in  view  to  elevate  the  business  from  its  most 
deplorable  condition.  In  endeavoring  to  do  so  we  regret  to 
say  that  we  have  met  with  considerable  opposition  from 
reputable  contractors  who  have  failed  to  co-operate  with  us 
in  our  effort  to  right  the  wrongs  of  the  present  as  w^ell  as  the 
past,  and  as   long  as  one   firm   cuts  his  price   down   to   meet 
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sonic  utlur  competitor  who  slashes  his  price  for  the  sake 
of  a  job  irrespective  of  profit  or  loss,  the  trade  will  so  long 
stay  at  the  bottom  when  it  ranks  above  many  others  in  the 
building  trades.  This  does  not  apply  ""'y  'o  the  contractor; 
it  can  be  found  in  the  ranks  of  our  jobbers  and  we  feel  that 
the  jobber  sets  a  very  bad  example  to  contractors  who  have 
a  tendency  to  cut  prices. 

We  also  have  to  contend  with  the  .'\inerican  contractor, 
who  comes  into  our  midst  and  cops  off  our  very  best  jobs. 
On  looking  over  a  job  which  has  not  long  been  linished  wc 
noticed  that  svk'itches  contrary  to  our  local  by-law  concerning 
panel  boards  are  allowed  to  be  used  as,  if  I  interpret  the 
clause  rightly,  it  is  as  follows:  "Except  in  the  case  of  service 
switches,  switches  on  switchboards  or  time  switches,  knife 
switches  will  not  be  accepted  on  systems  of  :iOO  volts  or  less 
for  the  control  of  currents  of  :U)  ampere  or  less.  Knife 
switches  on  panel  boards  or  in  cabinets  tliat  arc  not  used  for 
the  control  of  light  may  be  knife  style  provided  the  user 
cannot  make  contact  with  any  grounded  material,  and  these 
switches  are  for  the  control  of  light  and  within  easy  access 
of  grounded  material." 

The    Jobber    in    the    Field 

By  H.  W.  Billing 

The  subject  chosen  by  your  President,  namely,  "The  job 
ber  in  the  field"  is  necessarily  a  broad  one,  particularly  in  the 
application  of  electricity.  This  in  view  of  the  fact  that  since 
the  exceptional  development  during  the  past  few  years  has 
been  so  rapid  and  so  broad  that  I  question  if  we  can  tind  a 
single  branch  of  commerce  throughout  the  country  which 
does  not  require  in  a  greater  or  lesser  degree  electricity  in 
some  form,  and  in  view  of  the  fact  that  the  gentlemen  pres- 
ent are  all  associated  with  the  allied  electrical  lines,  we  will 
consider  the  jobber  in  the  field  as  applying  to  allied  electri- 
cal lines. 

As  stated  before,  the  dealer  and  the  contractor  are  forced 
to  apply  electricity,  and  its  equipment,  to  practically  every 
branch  of  commerce.  This  demands  of  every  individual  as- 
sociated therewith,  and  who  hopes  to  make  a  success  of  his 
business,  a  maximum  of  energy,  close  application  to  detail 
and  a  mind  absolutely  free  from  petty  bias.  A  maximum  of 
energy  is  necessary  in  order  to  keep  pace  with  the  very  keen 
competition  which  we  experience  in  all  branches  of  industry. 
This  does  not  apply  to  the  electrical  business  any  more  than 
any  other.  Clear  mental  vision — aiid  by  this  I  mean  that  our 
minds  must  be  kept  in  a  state  where  wc  can  realize  before  it 
is  too  late  any  of  the  weaknesses  which  are  developing  from 
time  to  time  and  which  if  our  mind  is  in  a  proper  state  will 
not  only  show  the  weaknesses,  but  also  the  remedy.  A  mind 
free  from  petty  bias  is  one  that  we  in  the  electrical  business 
must  cultivate,  and  of  we  will  all  determine  to  study  the  other 
fellow  a  little  closer  we  will  find  that  he  has  a  greater  num- 
ber of  good  points  in  his  composition  than  we  ever  admitted. 
This  particularly  applies  to  the  electrical  business,  in  view 
of  the  great  number  of  companies  entering  the  field  who  at- 
tempt to  start  with  a  ridiculously  small  capital  and  sometimes 
a  more  ridiculously  limited  experience,  and  when  we  see  this 
going  on  from  day  to  day  we  are  liable  to  overlook  the  man 
who  is  making  an  absolutely  successful  business  man  because 
we  have  permitted  our  minds  to  become  biased  in  studying 
the  actions  of  the  unfit. 

•As  stated  at  an  earlier  puinl  in  this  paper,  i  believe  you 
will  wonder  what  application  my  past  remarks  have  to  the 
jobber,  and  in  this  T  can  freely  stale  that  the  jobber's  posi- 
tion is  controlled  to  a  great  extent  l>y  the  aggregate  busi- 
ness knowledge  of  the  dealer  and  conlracdir.  for,  with  but  a 
few  exceptions,  it  is  to  the  dealer  and  cmitraclor  that  we 
look  for  our  sf)urce   of   distribution   and   in   the  event   of   the 
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dealer  and  contractor  not  keeping  abreast  with  the  times, 
our  position  becomes  more  hazardous  in  more  ways  than 
one  would  think  from  a  casual  survey  of  the  situation,  and  1 
would  like  to  draw  to  your  attention  a  few  of  the  conditions 
which  tend  to  increase  the  troubles  of  the  jobbing  house,  and 
a  more  than  corresponding  decrease  in  profits,  and  1  might 
state  at  this  point  very  freely  that  the  jobber  is  in  the  field 
with  the  view  of  making  a  profit  and  it  is  some  struggle  to 
make  a  legitimate  one. 

One  instance  where  the  dealer  and  contractor  innocently 
reduce  the  profits  of  a  jobbing  house  is  in  placing  orders  for 
material,  which,  upon  arrival  is  found  to  be  unsatisfactory 
for  his  service,  either  through  technical  reasons  or  artistic 
reasons.  When  an  instance  of  this  kind  occurs  where  the 
dealer  or  contractor  is  a  good  customer,  he  states  that  the 
jobber  should  take  that  material  back  into  stock  in  view  of 
the  fact  that  his  trade  is  worth  it.  I  might  here  illustrate  a 
rather  amusing  instance  where  an  order  was  placed  with  a 
jobbing  house  for  10  28  circuit  panel  boards  equipped  with 
switches  and  fuses,  also  including  boxes,  when  as  a  matter 
of  fact  the  requirements  on  this  order  were  28  10  circuit  panel 
Roards.  You  will  all  agree  with  me  that  when  a  big  build- 
ing has  been  designed  by  an  architect,  panelboards  are  to  a 
great  extent  special,  particularly  28  circuit  panelboards.  and 
an  error  of  this  kind  is  expensive,  but  more  frequently  this 
condition  is  evident  from  small  special  parts  that  go  together 
to  make  a  complete  installation  where  a  dealer  over-estimates 
in  his  purchase  the  number  required  for  a  given  job.  When 
a  job  is  complete,  the  jobber  is  asked  to  take  the  surplus 
into  stock. 

The  Jobber's  Responsibility 

Another  feature  applies  to  prime  movers  or  secondary 
movers  as  I  believe  a  motor  should  be  called,  and  in  this  in- 
stance I  believe  it  would  be  well  for  the  dealer  and  contrac- 
tor to  become  more  familiar  with  the  actual  requirements 
of  apparatus  to  be  driven  by  electrical  power,  and  I  can  say 
without  prejudice  that  it  becomes  particularly  necessary  for 
the  jobber  or  manufacturer  to  get  on  the  job  when  the 
power  apparatus  is  being  ordered  with  the  view  of  definitely 
deciding  what  type  of  equipment  should.be  called  for,  this  in 
view  of  the  fact  that  the  contractor,  as  a  rule,  has  not  made 
a  study  of  the  situation  to  define  clearly  and  definitely  what 
type  of  equipment  is  necessary  in  order  to  meet  the  demands, 
and  in  this  branch  I  would  strongly  recommend  that  the 
dealer  and  contractor  exert  as  much  efifort  as  possible  with 
the  view  of  keeping  abreast  of  the  advancement  in  electrical 
power  equipment  and  he  will  find  that  this  condition  will  be 
very  interesting  and  very  much  to  his  benefit  financially,  for 
he  will  not  only  be  in  a  position  to  arbitrarily  dictate  what 
he  wants  to  purchase  but  he  will  see  a  great  many  sources 
of  revenue  from  his  own  point  of  view  that  are  being  passed 
by  at  the  present  time,  and  he  will  find  by  close  application  to 
this  branch  of  the  electrical  field  that  he  can  come  very  close 
to  his  customers,  by  improving  from  time  to  time  various 
methods  of  economy  which  can  be  accomplished  by  the 
application  of  more  up-to-date  equipment.  Once  a  dealer 
or  contractor  proves  to  his  customer  that  he  has  his  interest 
at  heart  financially,  he  has  a  customer  established  for  all 
time. 

Why  is  a  jobber  necessary,  might  be  asked? 

In  the  early  days  of  civilization  when  communities  were 
small  and  scattered  over  vast  areas  with  little  or  no  methods 
of  interconimunication,  it  was  a  habit  of  the  races  to  subsist 
on  the  jiroducts  of  their  individual  elTorls.  Through  the  pro- 
cess of  evolution,  certain  artisans  or  producers  became  more 
proficient  in  (he  production  of  miscellaneous  requirements 
of  the  race.  At  this  stage  of  civilization  barter  and  trade 
were  established  by  the  transfer  from  one  artisan  to  another 
of  the  products  of  his  labors;  all  of  which  is  within  the  con- 
fines of  individual  communities.     As  general  conditions  ini- 
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proved  it  became  apparent  to  other  commiuiitics  that  they 
had  l)cen  existing  without  th_e  benefits  obtained  I'roni  tht; 
development  of  other  communities.  This  resulted  in  barter 
and  trade  between  communities.  Further,  through  the  evolu- 
tion uf  commercial  development  (and  I  might  say  that  a  great 
many  years  must  have  elapsed  up  to  this  period)  certain  com- 
munities determined  on  wliat  might  be  considered  foreign 
trade  relations.  This  you  will  realize  from  our  present  meth- 
od of  commerce  must  have  been  a  very  slow  procedure. 
However,  the  iinal  development  resulted  in  the  centraliza- 
tit)n  of  different  commodities  in  each  community. 

Centralization  of  Supplies 

As  an  illustration  of  the  effect  of  this  centralization  of 
one  branch  of  commerce,  I  might  state  that  in  the  Western 
territory  of  this  company  we  assemble  materials  from  not 
less  than  500  different  sources  carrying,  as  illustrated  by  in- 
ventory, over  5,000  different  items,  every  item  of  which  must 
be  called  for  at  least  four  times  a  year,  otherwise  it  is  not 
considered  satisfactory  stock.  This,  I  think,  will  more 
clearly  illustrate  the  necessity  of  a  jobbing  house  tiian  any 
statistical  information  that  can  be  compiled. 

I  have  tried  to  illustrate  in  the  above  the  reason  or  neces- 
sity for  the  jobber,  or  as  referred  to  in  the  immediate  past, 
the  wholesaler,  and  I  would  like  to  emphasize  the  statement 
that  the  jobber  is,  or  should  be,  the  wholesaler,  but  from  in- 
formation compiled  it  becomes  rather  hard  for  us  to  believe 
in  view  ot  methods  of  ordering  that  our  position  in  the  com- 
mercial world  is  that  of  a  wholesaler,  and  I  believe  that  if  the 
gentlemen  present  will  study  more  closely  the  principle  of 
wholesale  ordering  rather  than  retail  ordering,  increased  pro- 
fits will  be  the  result  of  all  concerned.  I  would  strongly 
recommend  to  you  all  that  standard  package  quantities  be 
ordered  when  possible,  either  as  individual  items  or  assorted 
items  where  this  is  consistent  with  the  character  of  the  ma- 
terial required.  It  would  also  be  well  to  consider  the  time 
element  when  placing  orders.  By  this  I  mean  a  schedule  of 
shipments  so  that  material  will  not  be  on  your  hands  a 
greater  length  of  time  than  is  necessary  for  satisfactory  in- 
stallation at  the  proper  time,  and  in  this  way  you  will  be  more 
apt  to  be  reimbursed  promptly  for  your  outlay,  by  your  cus- 
tomer. 

You  will  find  that  by  adopting  a  scheme  of  more  careful 
ordering,  both  as  to  the  assembling  of  orders  and  date  of 
ilelivery,  your  profits  will  be  increased,  and  by  way  of  il 
lustration  i  might  refer  to  you  the  type  of  orders  which  I 
believe  can  be  considered  as  applying  to  the  electrical  jobbing 
trade  in  general  in  this  territory:  About  22  per  cent,  are  less 
than  $5.00;  15  per  cent,  between  $5.00  and  $10.00;  18  per  cent, 
between  $10.00  and  $25.00.  and  the  balance  $25.00  and  over, 
and  I  believe  you  will  agree  with  me  that  an  order  to  a  job- 
bing h(juse,  or  wholesale  house,  less  than  $35.00  should  be 
considered  a  retail  order. 

Jobbing  on  Retail  Basis 

In  view  of  the  aho\e  information,  is  it  surprising  that 
tliere  are  occasions  where  jobbers  determine  that  the  actual 
sale  on  a  retail  basis  is  to  his  advantage,  in  view  of  the  fact 
that  the  so-called  dealer  and  contractor  in  many  instances 
l>urchases  on  a  retail  basis  as  to  quantity,  insisting  on  whole- 
sale prices.  Personally,  I  do  not  favor  this  practice,  and  the 
only  solution  apparent  at  this  moment  would  be  to  consider 
the  matter  in  all  its  phases,  discuss  the  situation  in  a  deter- 
mined way  with  an  outlawed  jobber  who  practiced  such 
methods.  In  the  event  of  his  failing  to  comply  with  the  re- 
quirements of  a  legitimate  jobber,  the  cure  for.  his  malady  is 
entirely  in  the  hands  of  a  few  of  the  principal  dealers  and 
contractors  in  any  community.  This  practice  should  not  be 
tolerated,  and  if  permitted  to  continue  will  sooner  or  later  be 
the  greatest  disturbing  influence  and  the  greatest  loss  of  pro- 
fits experienced  on  the  part  of  the  dealer  and  contractor. 

Before  closing  I   think  it  would  be  to  our  mutual  bene- 


lit  to  raise  the  question  of  credits,  not  from  a  contractor's 
point  of  view,  but  credits  as  applying  between  jobber  and 
ciiiitractor.  The  question  is  often  asked  of  me  "What  basis 
do  you  adopt  as  the  means  of  determining  a  line  of  credit 
that  should  be  extended?"  This  question  is  not  easily  ans- 
wered, for  the  personal  equation  exerts  a  decided  inlluenc  • 
over  a  decision  as  to  whether  credit  will  or  will  not  be  ex 
tended.  Many  conditions  must  be  considered  before  a  de- 
cision has  been  reached.  Some  influence  is  effected  l)y  com- 
mercial reports.  We  feel,  however,  that  commercial  reports 
are  not  infallible,  prticularly  as  to  a  man's  capability  to  per- 
form certain  duties  in  electrical  commerce.  A  statement  of 
a  prospective  customer's  financial  standing  is  of  course  in- 
teresting, but  not  final.  A  man's  capacity  to  complete  work 
which  he  has  started — to  complete  work  in  a  rapid  and  satis- 
factory way  to  his  customer  bears  a  very  important  influence 
in  the  decision.  The  whole  credit  situation  can  be  summed 
up  as  follows:  moral  worth — practical  capacity — financial 
standing. 


Standardization  of  Plugs  and  Receptacles 

The  Electrical  Department  of  the  city  of  Winnipeg, 
through  its  city  electrician,  Mr.  F.  A.  Cambridge,  is  taking  a 
decided  stand  regarding  the  much  discussed  question  of 
standardizing  plugs  and  receptacles.  In  a  letter  just  sent 
out  to  the  various  jobbers  of  that  city,  Mr.  Cambridge  ex- 
plains the  action  that  has  already  been  taken  by  the  National 
Electric  Light  Association,  in  deciding  that  the  Edison  screw 
type  of  wall  and  baseboard  receptacle,  being  undesirable  be- 
cause of  liability  to  shock,  etc.,  should  be  eliminated.  Mr. 
Cambridge  further  warns  the  jobbers  against  overstocking 
this  type  of  receptacle,  as  it  is  the  intention  of  his  depart- 
ment to  prohibit  the  use  of  them  after  a  certain  date,  which 
has  not  yet  been  decided.  The  letter  received  by  the  various 
jobbers  is  worded  as  follows: — 
Gentlemen: 

You  are  doubtless  aware  of  the  movement  that  is  now 
on  foot  in  the  above  connection.  At  a  conference  held  in  the 
National  Electric  Light  Association  Headquarters,  New  York, 
on  February  15th  last,  it  was  decided  that  the  Edison  screw 
type  of  wall  and  baseboard  receptacles,  being  undesirable  be- 
cause of  the  liability  of  shock,  danger  of  short  circuit,  etc.. 
should  be  eliminated,  the  discussion  thence  resolving  itself 
into  the  question  of  the  rival  merits  of  plugs  of  the  straight 
pull  type  and  tliose  that  can  be  withdrawn  at  an  angle. 

At  a  subsequent  mee'ting  on  March  2:!rd,  the  various 
manufacturers  of  each  of  these  types  of  receptacles  reported 
that  progress  was  being  made  towards  an  agreement  of  stan- 
dardization and  it  is  very  probable  that  in  the  course  of  the 
next  few  months  the  necessary  agreement  will  be  consum- 
mated which  may  result  in  reducing  the  number  of  types  to 
two  instead  of  15  or  20  which  are  now  in  use. 

This  department  brings  the  above  to  your  notice  for  the 
reason  that  it  is  heartily  in  sympathy  with  this  movement, 
not  only  from  the  standpoint  of  safety  to  life,  .but  also  as 
tending  to  eliminate  unnecessary  minor  service  troubles. 

For  the  above  reasons  I  beg  to  draw  your  attention  to 
the  inadvisability  of  stocking  up  of  additional  receptacles  of 
the  Edison  base  type,  as  it  is  the  intention  of  this  depart- 
ment to  prohibit  the  further  use  of  same  in  new  installations 
after  reasonable  notice  in  respect  to  existing  stocks  has  been 
given. 

I  would  be  glad  to  discuss  this  matter  with  you  so  that 
an  understanding  may  be  reached,  as  it  is  probable  that  Cana- 
dian manufacturers  were  not  represented  in  the  conferences 
that  have  so  far  taken  place. 

Yours  truly, 

(Signed)  F.  A.  Cambridge, 

City  Electrician. 
Winnipeg,    Man..   .-Xpril   7,    1915. 
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Good  Lighting  Pays  for  Itself 

"Eye  loin  fort,"  in  its  last  issue,  inaliis  an  intcrcstint; 
computation  of  tlie  low  cost  of  good  lighting  as  follows: 

Good  lighting  in  the  average  office  costs  nothing  if  it 
saves  3  1-3  minutes  per  day.  Lighting  has  been  so  poor  for 
ages  tliat  we  accept  faulty  systems  as  the  best  we  can  get 
and  are  not  conscious  of  the  inconveniences,  because  they 
are  not  so  harsh  and  disagreeable  as  cold  hands  and  feel, 
headaches,  colds  and  nausea  caused  by  insiifficienl  heat, 
l)Oor   ventilation,  and  unsanitary  conditions. 

However,  improper  lighting  does  cause  apiireciable  loss 
of  elticiency  of  tlie  eye.  whether  the  individual  is  conscious 
of  it  or  not;  causes  him  to  mal<e  errors;  is  responsible  for 
accidents;  causes  loss  of  time  in  the  effort  to  avoid  some  of 
llu-  evil  effects  of  glare  from  glossy  paper  and  pencil  marks, 
sliarp  shadows  and  glare  from  the  lighting  units  themselves. 
In  addition  to  these  daily  losses,  there  is  a  progressive  loss, 
namely,  the  dimming  of  the  eye  sight.  Gradually  the  eye 
sight  becomes  bad,  requiring  the  use  of  glasses,  and  the  ser- 
vices of  the  most  valuable  men,  the  men  who  have  been  with 
the  firm,  working  under  bad  lighting  conditions,  for  years. 
are  seriously  impaired  or  lost  entirely. 

Hence,  even  when  viewed  from  the  dollar  ami  cents 
standpoint  only,  good  light  is  the  cheapest. 

Suppose  we  forget  all  about  the  many  humanitarian  au'l 
hygienic  reasons  why  we  should  have  improved  lighting,  and 
consider  it  only  from  the  cold  business  standpoint.  View- 
ing the  matter  in  this  way.  a  lighting  installation  represents 
an  investment  or  expenditure,  which  must  yield  an  adequate 
return.  Let  us  take  an  actual  case  and  make  a  few-  calcu- 
lations. 

An  accounting  room  60  x  40  feet  accommodates  50 
clerks.     A   new  installation   is  installed  at  a  cost  of: 

Fixtures .-f  180. 00 

Lamps  (500-W.  Tung.)    21.60 

Installation    Labor 20.16 

Total $221.70 

The  number  of  hours  work  under  the  artificial  light  is 
an  average  of  2  hours  per  day.  for  :iOO  days  per  year,  or  a 
total  of  600  hours  per  year.  Hence  the  number  of  kw.  hours 
energy  consumption  per  year  is  1,800. 

The  cost  of  operation  per  year  is  as  follows: 

1.  Annual  Fixed  Charges. 

Interest  on  Total   Investment   at  6  per  cent.     .$i:!.ril 
Depreciation    on    equipment,    insurance,    etc.. 

at  15  per  cent :;:'.. 26 

2.  Annual  Maintenance  Costs. 

Labor  for  monthly  cleaning.  40  cents  per  fix- 
ture          $28.80 

Lamp    renewals    {life    of    lamp    1,000    hours)       12. '.)6 
Repairs  and  breakage  {assume  at  5  per  cent. 

anninially  I     11   0!i 

3.  Annual  Cost  of  Electrical  Energy. 

1,800   kw.   lirs.    (.05   per   kw.    hr.)    $00.00 


Scope  of  Illumination  Practice 

llu-  ".Scope  of  I  Ihiniinalidii  j'ractice"  was  the  subject  of 
a  paper  read  by  Mr.  E.  K.  Hyde,  of  the  Northern  Electric, 
Limited,  at  the  meeting  of  the  Montreal  Electrical  Society, 
belli  on  April  5,  at  McGill  University.  Mr.  Hyde  advocatel 
the  formation  of  a  Canadian  Society  of  Illuminating  Engi- 
neers, and  referred  to  tile  pioneer  work  of  the  Electrical 
News  on  this  subject.  Illuminating  engineering  was  now 
more  widely  recognised  as  a  profession  as  the  result  of  the 
formation  of  the  American  society,  and  men  were  more  thor 
oughly  eiinipped  to  deal  with  the  subject.  Mr.  Hyde  indi- 
cated subjects,  a  knowledge  of  which  was  essential  to  the 
qualified  illuminating  engineer;  these  include  details  of  the 
cost  of  installation,  chemistry,  the  effect  of  light,  on  the  eye, 
the  value  of  shadows  and  contrasts,  an  appreciation  of  archi- 
tectural values  as  applied  to  lighting  schemes,  and  also  me- 
clianical  and  electrical  data.  He  insisted  upon  the  import- 
ance of  planning  lighting  installations  which  were  in  accord 
with  the  surroundings,  so  that  in  residences,  for  instance, 
there  would  be  a  harmonious  blending  with  the  architectural 
sclienie.  Mr.  Hyde  also  discussed  in  detail  recent  develop- 
ments on  the  technical  side  of  electric  lighting,  explaining 
the   construction   and   action   of   the   nitrogen    filled    tungsten. 


Total  annual  operating  cost $180.42 

The  average  salary  of  the  50  clerks  is  (say)  $10.00  per 
week.  Hence  the  total  payroll  per  year  aggregates  $2G,000. 
Of  this  amount  the  cost  of  operating  tlie  lighting  system  is 
but  .73  of  one  per  cent.  On  the  assumption  that  the  clerks 
work  44  hours  a  week,  the  average  wage  per  hour  is  22.72 
cents.  Therefore,  the  annual  operating  cost  is  the  etiuiva- 
lent  of  8:i3.71  hours  work  i)er  year  for  all  the  men,  or  1('>.67 
hours  per  year  per  man.  Reducing  this  to  minutes  per  day 
per  man,  we  get  :i.33  minutes.  In  other  words,  if  the  im- 
lirovcd  lighting  eliminates  lost  time  to  the  amount  of  nu\\ 
:;:.',:',  minutes  a  day  per  man.  the  lightin.g  system  p.iys  for 
itself. 


Hydro  Inspection  Department's  New  Offices 

The  Electrical  Inspection  Department  of  the  Hj'dro 
Electric  I^ower  Commission  of' Ontario  is  now  situated  in  a 
new  office  on  the  ground  (ioor  of  the  Continental  Life  Build- 
in.g.  known  as  No.  5:i  Richmond  Street  West,  where  they  can 
be  reached  much  more  conveniently  than  heretofore.  The 
new  office  is  occupied  by  Mr.  H.  F.  Strickland,  chief  electri- 
cal inspector  of  the  province,  together  with  his  inspection 
stalf. 


The  "Three  Pyramids" 

The  Canadian  National  Carbon  Company,  Limited,  99 
Paton  Road,  Toronto,  have  issued  an  attractive  little  circular 
entitled  "Tn  the  Days  of  Rameses  II."  This  circular  con- 
tains an  interesting  little  liit  of  Oriental  history,  which  ex- 
plains this  company's  reasons  for  choosing  "three  pyramids  " 
as  their  trade  mark. 


Have   Moved  Headquarters 

The  Western  Lumber  &:  Pole  Conipan}-.  whose  general 
offices  have  been  located  at  Denver,  Colo.,  for  the  past  15 
years,  advise  that  they  have  moved  their  headquarters  to 
.Spokane.  Wash.,  where  they  now  have  new  and  commodious 
quarters  in  the  Peyton  Building.  This  concentration  of  their 
selling  and  shipping  offices  at  Spokane,  where  they  are  in 
close  touch  with  their  different  cedar  pole  yards  in  British 
Columbia,  as  well  as  in  the  States,  enables  them  now  to  as- 
sure despatch   in  the  handling  of  orders. 


New  Sales  Office 

The  Lindsley  Brotliers  Company  have  opened  a  general 
sales  office  at  Minneapolis.  Minn.,  from  which  point  they  be- 
lieve they  will  be  in  much  closer  touch  with  their  Eastern 
trade  both  in  the  L'nited  States  and  Canada,  as  it  will  mean 
a  saviii.y  of  from  three  days  to  a  week  in  the  correspond- 
ence. In  connection  with  their  Minneapolis  office  they  are 
establishing  what  they  claim  will  be  the  largest  exclusively 
red  cedar  pole  yard  East  of  the  producing  section.  They  will 
carry  a  complete  stock  of  poles  at  all  times  and  will  be  able 
to  give  their  Canadian  customers  i|uick  delivery  of  rush  or- 
ders when  necessary.  Their  yard  will  be  located  on  the  Soo 
Line  tracks,  which  have  direct  connection  with  the  t'.  P.  R. 
into  ("anada  which  again  will  mean  a  big  saving  in  the  de- 
livery of  rush  orders.  I'he  slogan  of  this  company  is  "Ciood 
Poles  Quick."  which  llu'v  will  now  be  able  lo  live  u])  to  more 
I  ulK    than  e\  er. 
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What    is    New    in    Electrical    Appliances 


Johnson  Power  Washer 

Tlio  electric  washer  illustrated  herewith  is  stated  to  be 
line  of  the  most  satisfactory  washing'  machines  on  the  market. 
In  its  design  many  small  )nit  important  labor-saving  details 
have  been  incorporated  and  the  efforts  of  the  manufacturer 
have  all  been  concentrated  on  the  production  of  a  simple, 
d'licient  machine  that  will  do  the  family  washing  in  the 
shortest  possible  time  with  the  least  expenditure  of  the 
housewife's  energy.  It  is  claimed  to  be  the  only  rotary  elec- 
tric washer  that  stands  high  enough  to  be  used  alongside  of 
the  ordinarj'  stationary  wash  tub,  allowing  clothes  to  he 
l)assed  directly  from  the  washer,  .through  the  wringer  and 
into  the  rinse  water.  Six  feet  of  hose  is  furnished  with  the 
machine,  through  which  hot  water  is  carried  into  the  washer 


machine  is  quiet,  clean,  safe  and  durable.  All  parts  are 
standard  and  repair  parts  can  be  furnished  on  short  notice. 
The  washer  is  made  by  the  Johnson  Electric  Washer  Com- 
pany, of  San  Francisco.  Westinghouse  electric  motors  are 
used  on  all  machines. 


The   Development   of   High   Tension   Insulators   For   Station 

Service 

By  Mr.  H.  W.  Young,  President  Delta  Star  Electric  Co.,  Chicago. 
The    development   of    high    tension    supports    for    use    in 
power  house  or  sub-station  equipment  and  wiring,  is  well  il- 
lustrated   by   the   group   of    22,000-volt    porcelain     insulators 
shown  in   Fig.   .1.     In   the   early  stations,  petticoat   insulators 


LOCK 
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PILLAR  TYPE 


POST  TYPE 


UNIT     TYPE 


Fig.  1.    Development  of  Insulating  Supports. 


A  New  Labor  Saver. 

(ir  tlie  dirt\-  water  ilrained  from  tlie  machine,  thus  eliminating 
all  lifting  of  water.  The  outlet  is  located  in  the  centre  of  the 
tub,  alolwing  all  the  water  to  be  drained.  The  tub  is  made 
of  rust-proof  galvanized  steel.  It  is  sanitary  and  will  last  for 
years.  A  gas  burner  and  ten  -feet  of  metal  gas  tubing  are 
furnished  with  each  machine,  affording  the  most  economical 
and  convenient  way  of  heating  the  water.  Each  machine  is 
operated  by  a  motor  so  mounted  that  it  can  be  disconnected 
in  an  inlsant  and  used  for  other  purposes.  The  cost  of  power 
at  average  rates  for  an  ordinary  family  washing  will  not  ex- 
ceed three  cents.  The  power  transmission  is  made  of  stee! 
and  requires  no  attention  except  an  occasional  oiling.  The 
control  is  simple;  by  shifting  a  small  lever,  the  wringer  cap 
be  made  to  run  in  either  direction.  The  motor  is  strong 
enough  to  run  both  the  washer  and  the  wringer  at  the  same 
time,  so  that  clothes  can  be  wrung  back  from  the  rinsing  or 
bluing  water  while  a  tubful  of  clothes  is  being  washed.     The 


Fig. 


Switching,  Choke  Coil  and 
Fusing  Unit. 


w'ere  usuallj-  employed,  as  insulators  specially  designed  to 
meet  the  conditions  were  not  commercially  available.  Prac- 
tice soon  demonstrated,  however,  that  this  type  of  insula- 
tor occupied  far  too  nmch  space,  and  it  is  now  practically 
obsolete  for  indoor  service. 

The  next  form  developed  was  the  pillar  type,  which  pre- 
sented a  neater  appearance  than  the  petticoat  design,  and 
occupied  much  less  space.  A  serious  objection  to  the  pillar 
type  insulator  soon  developed  in  practice,  due  to  the  fact 
that  in  central  station  service  it  is  often  necessary  to  materi- 
ally increase  the  capacity  of  bus-bars  or  other  equipment, 
and  in  some  cases,  even  change  the  style  of  mounting.  With 
pillar  type  insulators  it  was  usually  necessary  to  substitute 
a  completely  new  unit,  as  the  conducting  parts  were  solidly 
cemented  into  the  insulators,  in  turn  cemented  in  a  base.    To 
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remove  parts,  the  insulators  had  to  be  brol<en.  entailing  con- 
siderable  expense   for  labor  and   material. 

The  main  objections  to  pillar  type  insulators  were  then 
overcome  by  the  post  type.  In  commercial  practice  the 
switch,  or  other  parts,  arc  fastened  to  a  cap  which  clamps  the 
insulator,  making  it  possible  to  replace  with  other  sizes  or 
styles  and  still  retain  the  use  of  the  insulator  and  cap.  As 
the  insulator  is  secured  to  its  niciunting  base  by  clamps,  it  is 
also  possilile  to  replace  the  base  with  other  styles  or  sizes 
as  occasion  requires. 

The  post  type  insulator  is  at  a  disadvantage,  owing  to 
the  fact  that  with  a  given  height  of  porcelain  the  actual  leak- 
age surface  is  materially  reduced.  This  is  caused  by  the 
clamping  parts,  both  at  the  top  and  bottom,  which  occupy 
too  much  valuable  insulating  space.  Again,  as  the  clamps  and 
fittings  at  both  top  and  bottom  are  wider  than  employed 
with  the  older  pillar  type  insulators,  greater  clearances  are 
necessary  between  equipment,  and  consequently  greater  space 
for  wiring  than  would  be  necessary  otherwise.  This  disad- 
\antage  is  particularly  noticeable  where  equipment  is  instal- 
led in  expensive  bus-bar  compartments. 

The  final  form  of  support,  generally  known  as  the  "Unit 
Type,"  was  then  developed,  and  eliminated  the  objections 
to  the  preceding  forms.  This  support  consists  of  a  corru- 
gated porcelain  unit,  each  end  having  a  socket,  into  which 
is  "key  cemented"  a  threaded  malleable  iron  thimble.  Ry 
means  of  standard  bolts  any  desired  fitting  can  be  secured 
to  an  insulator  imit,  thus  permitting  an  infinite  range  of  as- 
sembly. "Key  cementing"  thimbles  into  the  insulator  ends 
to  receive  fittings  rather  than  clamping  fittings  around  the 
outside,  also  maintains  a  maximum  creepage  distance,  and 
insures  a  maximum  factor  of  safety  for  a  given  height  of 
porcelain. 

The  compact  design  of  these  modern  insulators  and  their 
effective  insulation  factor  is  of  great  value  when  installed  in 
compartments.  It  has  been  demonstrated  that  where  too 
small  air  spaces  exist,  trouble  may  develop,  due  to  static  dis- 
charges, which  produces  ozone  and  nitric  acid,  this  attacking 
metal  fittings  or  destroying  organic  washers.  With  the  im- 
proved insulators  a  very  desirable  high  "space  factor"  is  se- 
cured, and  equipment  can  now  be  mounted  in  the  smallest 
possible  space  consistent  with  safety.  The  freedom  from 
overhanging  projections,  etc.,  materially  increases  the  break- 
ing distance  to  ground  and  between  phases. 

The  commercial  application  of  these  modern  insulating 
supports  is  very  wide,  permitting  the  constructing  engineer 
to  meet  practically  any  condition  arising  in  practice.  Fig.  2 
shows  switching  and  protective  equipment  mounted  on  the 
same  type  of  support.  The  ease  with  which  a  uniform  bus 
structure  and  control  system  can  be  installed  by  means  of 
the  improved  form  of  insulator  support  is  readily  apparent. 


Improved  Household  Utility 

The  Hotpoint  Electric  Heating  Company  arc  putting  out 
a  new  household  utility  under  the  name  of  El  Grillstovo,  as 
illustrated  herewith.  This  appliance  combines  the  functions 
of  a  grill  and  stove,  utilizing  the  principles  of  the  open-coil 
rcllector-type  electric  stove.    The  new  appliance  is  in  effect  a 


New  Dodge  &  Zuill  Electric  Vacuum  Washer 

The  illustration  herewith  shows  tile  new  Model  "[•" 
Washer  recently  added  to  the  line  of  vacuum  plunger  wash- 
ers manufactured  by  Dodge  &  Zuill,  Syracuse,  N.Y.  A  par- 
ticularly useful  improvement  in  this  new  washer  is  the  pro- 
vision that  has  been  made  so  the  plungers  can  be  tipped  back 
out  of  the  tub  where  they  are  entirely  out  of  the  way  after  the 


washing  is  finished,  giving  free  access  to  the  inside  of  the 
tub.  This  model  has  a  capacity  of  six  sheets,  or  the  equiva- 
lent. The  diameter  of  the  tub  is  23  ins.  inside  at  the  top,  20^2 
ins.  at  the  bottom  and  the  height  is  12J4  ins.  The  bottom 
is  fitted  with  a  discharge  valve  for  sewer  or  hose  connec- 
tion. The  motor  is  of  %  horse-power  capacity  and  is  made 
by  the  Robbins  &  Myers  Company,  Springfield  O.  It  is 
mounted  directly  under  the  tulj  where  it  is  out  of  the  way. 
All  gears  in  the  transmission  are  thoroughly  protected  by 
guards.  The  vertical  bar  which  drives  the  wringer  can  be 
disconnected  easily  and  dropped  to  a  horizontal  position  for 
operating  ice  cream  freezers  or  other  equipment  of  this  kind. 
A  fitting  for  the  ice  cream  freezer  is  supplied  with  each  ma- 
chine. 


The  Step-O-Lite 

The  Step-O-Lite  is  another  attractive-looking  battery  lan- 
tern that  has  just  been  placed  on  the  market  by  the  Bass- 
Moody  Company,  of  Peoria,  111.  The  lamp  is  screwed  into  the 
socket  shell  and  the  centre  or  contact  engages  the  zinc  shell  of 
the  battery  through  a  hole  made  in  the  cardboard  carton.  Any 
dry  cell  of  the  standard  number  6  size  can  be  used,  provided 
it  is  a  round  carton.     With  ordinary  intermittent  use  a  single 


E\  Crilblovo.  Will  last  for  months. 

combination   of   two   articles   in   one — aliove   the   heating   ele-  dry  cell  will  last  for  months.     Old  batteries  that  have  served 

nient  ordinary  kitchen  utensils  may  be  used;  below,  a  special  their  time  for  ignition  purposes  will  still  do  many  hours'  ser- 

extrn  deep  underdish  is  supplied  with  the  equipment.  vice,  it  is  claimed,  in  the  Step-0-Lilc, 
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Electric  Device  for  Physicians,  Hospitals  and  Sanitariums 

The  accompanying  illustration  shows  a  novel  device  for 
the  use  of  electricity  as  a  therapeutic  agent.  It  consists  es- 
sentially of  a  magneto  which  generates  a  sinusoidal  alter- 
nating current,  driven  by  a  small  motor.  .\  decided  advan- 
tage is  claimed  by  the  manufacturer  of  this  machine  over  the 
older  types  which  generate  a  uni-directional  Faradic  current. 
In  the  alternating  sinusoidal  current  the  current  rises  from 
zero  to  maximum,  then  returns  to  zero  again  and  alternates, 
while  the  Faradic  current  has  a  break  which  occurs  at  the 
maximum  voltage.  On  this  account  the  Faradic  current  is 
painful  to  the  patient  being  treated  while  the  break  in  the 
sinusoidal  current  being  at  the  zero  point,  is  said  to  be  prac- 
tically painless.  The  Faradic  current  being  uni-directional 
also  produces  chemical  changes  in  the  body  while  the  alter- 
nating sinusoidal  current  it  is  claimed  does  not.  The  bene- 
ficial eflect  of  the  electric  application  is  obtained  through  the 


Electricity  as  a  therapeutic  agent. 

exercise  of  the  muscles  treated.  The  electrodes  are  placed 
at  the  desired  points  on  the  body  and  the  current  is  turned 
on  gradually  by  means  of  a  rheostat.  .As  the  voltage  rises 
the  muscles  of  the  patient  contract  until  maximum  voltage 
is  reached.  As  the  voltage  decreases  the  muscles  relax.  In 
this  way  a  patient  who  is  too  weak  to  take  any  of  the  ordin- 
ary forms  of  exercise  can  be  exercised  without  eflfort  on  his 
part.  Exercise  can  also  be  given  the  involuntary  muscles. 
The  outfits  are  used  in  hospitals  and  sanitariums  for  the 
treatment  of  neurasthenia,  weakness  of  the  abdominal  mus- 
cles, locomotor  ataxia,  arteriosclerosis,  etc.  The  magneto  is 
driven  by  a  motor  made  by  The  Robbins  &  Myers  Company. 
Springfield.  Ohio.  The  equipment  is  manufactured  and  sold 
by  The  Sanitarium  Equipment  Company,  Battle  Creek,  Mich- 
igan. 


One-Man   Rail   Grinder 

A  rail  grinder  which  requires  only  one  man  to  operate 
it,  has  been  placed  on  the  market  by  the  Equipment  Engi- 
neering Company,  of  London,  England.  This  grinder  is 
designed  for  levelling  rail  joints,  deepening  grooves,  and 
performing  all  other  classes  of  grinding  work  required  of 
an  electric  railway  track  system.  The  weight  of  the  equip- 
ment is  approximately  420  lbs.  complete,  the  weight  of  the 
motor,  which  is  balanced  over  the  running  wheel,  giving  the 
necessary  pressure  to  the  grinding  wheel  and  relieving  the 
operator  as  much  as  possible. 

The  machine  is  easily  wheeled  along  the  track  by  one 
man.  Street  obstruction  is  reduced  to  a  minimum,  as  the 
maximum  width  of  the  machine  is  only  2  ft,  and  the  ordinary 
highway  traffic  can  use  the  side  paving  just  as  if  no  grinding 
were  in  progress.  As  but  one  rail  is  occupied  at  a  time,  it 
is   easy   to   wheel   the   machine   out   of   the   way   of   passing 


cars,  and  put  it  on  the  track  again  as  soon  as  the  line  is  clear. 
The  power  is  obtained  direct  from  the  overhead  wire.  The 
machine  is  operated  by  one  man  only,  who  stands  in  an 
easy  upright  position  and  moves  the  grinder  forward  and 
backward  over  the  rail  joints.  The  motor  starter  is  with- 
in easy  reach,  so  that  the  machine  can  be  stopped  instantly 
by  the  operator  without  the  assistance  required  in  the  case 
of  most  grinders.  The  labor  costs  of  operating  this  machine 
are  said  to  be  about  one-half  of  those  for  other  types,  since 
one  man  only  is  required  to  work  the  grinder,  with  the  help 
of  a  boy,  if  the  condition  warrants  it,  to  ward  oflE  traffic 
and  remove  the  trolley  attachment  when  cars  are  passing. 
As  the  machine  is  of  the  mono-rail  type,  its  bearing  is  in- 
stantly obtained;  the  second  wheel  is  merely  provided  to 
carry  the  frame  and  is  fitted  with  an  adjustable  spring  suffi- 
ciently powerful  to  lift  the  grinding  wheel  clear  of  the  rail 
immediately  the  pressure  of  the  hand  is  removed,  so  that 
the  depth  of  cut  is  regulated  by  the  pressure  of  the  hand 
on  the  shafts.  The  automatic  cutout  in  connection  with  the 
starter  is  so  arranged  that  the  machine  cannot  be  made  to 
cut  too  deeply.  This  grinder  is  already  in  use  on  many  sys- 
tems in   England  and  elsewhere. 


A  Shrapnel  Lamp 
.\rtillery  is  playing  a  greater  part  in  the  present  war  than 
ever  before,  and  it  is  gratifying  to  learn  that  the  allied 
armies,  in  the  West  at  least,  have  established  a  decided 
superiority  over  the  enemy  in  that  respect,  but  the  expendi- 
ture of  ammunition  is  so  enormous  that  it  has  become  neces- 
sary to  manufacture  shells  in  Canada  on  a  large  scale  for 
their  use.  This  means  one  more  reason  why  the  interest  of 
Canadians  in  the  great  conflict  is  increased,  but  although 
shells  are  referred  to  daily  in  the  newspapers  very  few  people 
have  even   seen  one.     Surprising  as   it  may   seem,   they  have 


New  C.  G.  E.  lamp  device. 

been  turned  into  household  use  by  the  Canadian  General 
Electric  Company,  one  of  the  companies  engaged  in  their 
manufacture.  Swords  have  sometimes  been  beaten  into  plow- 
shares, but  probably  this  is  the  first  time  that  shells  have 
been  used  to  enlighten  the  world.  A  regular  18  pounder 
shrapnel  shell  mounted  on  a  suitable  brass  base  is  fitted  with 
an  electric  light  and  brass  shade  to  make  a  very  handsome 
reading  lamp,  and  at  the  same  time  a  realistic  souvenir  of 
the  great  war. 
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Beacon  Electric  Friar's  I-antern 

Another  novelty  in  the  way  of  an  electric  lantern  is  that 
shown  in  the  accompanying  illustration.  The  form  of  this 
oiUlit  is  that  used  in  the  old  style  friar's  lanterns  in  which 
oil  furnished  the  light.  This  lantern  is  equipped  with  an 
Aladdin  primary  battery  and  is  guaranteed  to  give  tive  hours 


Electric  Friar's  lantern. 

of  continuous  or  ten  hours  of  intermittent  service.  A  mazda 
lamp  is  used.  The  metal  parts  of  this  outlit  are  finished  in 
nickel,  giving  it  a  very  attractive  appearance.  The  outht  is 
manufactured  by  the  Beacon  Miniature  Electric  Company, 
108  Duane  Street,  Xew  York  City. 


New  Hubbell  Devices 

The  illustration  herewith  represents  the  new  Hubbell 
Hush  receptacle  with-  recessed  plate  consisting  of  catalogue 
numbers  3285  receptacle,  6256  plate,  and  5421  cap.  This  de- 
vice is  equipped  with  the  new  Hubbell  "T"  slot  contacts,  per- 
mitting the  use  of  17  different  types  of  cap.  The  receptacle 
and  plate  are   recessed  permitting  the   deep   insertion  of  the 


A  Guaranteed  Cleaner 

The  electric  cleaner  illustrated  herewith  is  a  guaranteed 
article  at  a  low  price,  said  to  combine  all  the  features  and 
luxuries  in  the  way  of  minor  refinements  that  are  found  on 
high-priced  machines.  The  suction  is  powerful  and  direct. 
The  niotiM-  operates  on  either'  a.c.  or  d.c.  current  and  the 
whole    machine    is   mounted    on    easy   running   wheels.     The 


Flush  receptacle.  Shade  holder. 

cap  so  that  the  top  of  the  cap  is  llusli  willi  the  plate.  This 
equipment  is  handled  in  Canada  l)y  the  K.  E.  T.  Pringle 
Company. 

The  new  Hubbell  four-inch  shade  holder  Xo.  6276,  de- 
signed for  use  with  brass  shell  mogul  base  sockets,  is  also 
shown  herewith.  This  holder  is  attached  to  the  socket  by  a 
clamp  and  screw  arrangement  which  grips  the  socket  upon 
the  bead  and  provides  rigid  centre  suspension  for  shades  of 
any  size.  Ample  means  for  ventilation  arc  provided  by  12 
openings  around  the  top  making  this  a  desirable  device  to 
use  in  connection  with  type  "C"  lamps.  The  illustration  also 
shows  Hubbell  No.  3383  mogul  base  socket. 


An  easy  running  machine. 

equipment  is  complete  including  brush  and  other  attachments. 
There  is  also  an  adjustable  device  whereby  the  rear  wheels 
may  be  raised  or  lowered  to  suit  the  thickness  of  the  carpet. 
The  cleaner  is  manufactured  by  the  Central  Electric  Com- 
pany, South  I'ifth  Avenue.  Chicago. 


Combined  Lamp  and  Cigar   Lighter 

An  automobile  accessory  in  the  form  of  a  combination 
cigar  lighter,  acetylene  lamp  lighter  and  incandescent  repair 
lamp,  made  by  the  Metal  Specialties  Manufacturing  Company, 
of  Chicago,  111.,  is  now  on  the  market  and  has  proven  itself 
to  be  a  most  useful  article  for  automobile  and  electric  vehi- 
cles. The  lamp  is  six  inches  in  length  and  always  at  your 
elbow  ready  for  use.     The  lighter  is  made  of  pure  platinum 


CIGAKLIGHTER 


wire  and  is  readily  removable.  Tips  and  bulbs  can  be  fur- 
nished in  different  volts  from  six  to  twenty-one.  There  are 
separate  ivory  finish  push  buttons  for  the  lamp  and  the 
lighter.  The  repair  lamp  is  very  handy  for  purposes  of  in- 
spection, especially  for  making  repairs  on  the  toad  after  dark. 
The  ten  feet  of  conl  attached  is  sufficient  for  exploring  any 
part  of  the  machine.      This  item  is  illustrated  herewith. 


Manager  James  Anderson,  of  the  Sandwich.  Windsor  & 
Amherstburg  Electric  Railway  Company,  has  offered  to  con- 
struct a  belt  line  by  way  of  Lincoln  Road  and  Ottawa  Street, 
if  his  company  is  given  in  return  a  12-year  extension  of  their 
present  franchise.  Mr,  .Anderson  promises  that  the  belt  line 
will  be  in  operation  by  the  1st  of  October. 
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Crocker-Wheeler  Fan  Motors 

The  Crocker-Wheeler  Company  have  paced  on  the  mar- 
ket this  year  an  additional  type  of  9-in.  alternating  current 
fan  which  emhodies  some  novel  features.  In  place  of  the 
usual  rheostat  lever  for  securing  diflferent  fixed  speeds,  the 
speed  is  varied  by  rotating  the  core  containing  the  windings 
inside  of  the  fan  housing.  Not  only  can  fine  adjustment  of 
speed  be  secured,  but  the  current  consumption  varies  with 
the  speed,  so  that  while  the  power  consumed  at  full  load  is 
about  24  watts,  the  power  consumed  at  low  speed  is  approxi- 
mately 7  watts.  The  fan  is  started  and  stopped  by  means 
of  a  push  switch  located  in  the  base.  It  can  be  started  and 
stopped  at  any  speed  at  which  it  is  fixed  to  run.  Fan  users 
will  readily  recognize  the  advantage  of  being  able  to  place  a 
fan  at  one  corner  of  a  desk  and  secure  sufficient  breeze  for 
relief  from  hot  weather,  and  at  the  same  time  not  have  all  the 
papers  blown  oflf  it.  The  fan  guard  is  very  substantially  made 
as  well  as  the  fan  itself  thus  elipiihating  danger  of  accident 
due  to  mechanical  weakness  in  connection  with  these  two 
points. 


Automatic  Cord  Adjuster 

The  Govvan  Automatic  Electric  Cord  Adjuster  is  a  handj' 
device  which  enables  you  to  bring  the  full  force  of  a  lamp 
just  where  it  is  wanted.  The  device  consists  of  a  spring  coil 
enclosed  in  the  canopy  base.  By  giving  the  cord  a  slight  pull 
to  release  the  catch,  it  will  circle  around  the  drum  and  may 


The*Gowan  Cord  Adjuster  allows 
you  to  place  your  lamp  exactly 
where  you  want  it. 


be  adjusted  to 
placed  at  the 
holds  the  light 
about  nine  feet 
handled  by  F. 
tentees,  110  Ch 


any  desired  length.  .\  small  rubber  stop 
proper  height  rests  against  the  canopy  and 
in  the  desired  position.  It  is  usual  to  furnisli 
of  cord  with  this  device.  This  fixture  is  being 
G.  Forst  &  Company,  manufacturers  and  pa- 
urch  Street,  Toronto. 


100-Watt   Nitrogen  Lamp 

The  Edison  Lamp  Works  of  the  General  Electric  Com- 
pany, Harrison,  N.J.,  have  announced  the  production  of  a 
100-watt  nitrogen-filled  lamp.  The  centre  of  the  filament  of 
the  new  lamp  is  the  same  distance  from  the  base  as  in  the 
old  vacuum  lamp  so  that  the  distribution  of  light  when  the 
new  lamps  are  placed  in  existing  reflectors  will  remain  un- 
changed. The  new  lamp  is  claimed  to  give  20  per  cent,  more 
light  than  tlie  tungsten  vacuum  lamp  and  to  be  a  nearer  ap- 
proach to  daylight.  The  efficiency  is  placed  at  .8  watts  per 
candle  with  an  average  life  of  1,000  hours. 


Spring  Attachment  For  Pull  Socket 

The  Empire  Engineering  &  Supply  Company.  227  Fulton 
Street,  New  York,  are  placing  on  the  market  a  spring  at- 
tacliment  for  pull  sockets,  as  shown  herewith.  The  spring 
in  the  attachment  lifts  the  chain  and  takes  the  strain  oflf  the 


socket.  The  attachment  snaps  on  so  that  no  screws  are  re- 
quired. It  fits  any  type  of  shade  holder  and  can  l)e  adjusted 
to  pull  at  any  angle. 


Under  New  Management 

The  Thordarson  Electric  Manufacturing  Company,  Chi- 
cago, have  recently  made  an  entire  change  of  management. 
Mr.  Nelson  W.  Dingwall,  formerly  general  manager  of  the 
Chicago  Drop  Forge  &  Foundry  Company  is,  now  general 
manager  of  this  firm,  and  Mr.  R.  A.  Connor  has  been  made 
chief  electrical  engineer. 


Change  of  Address 

Eraser  &  Chalmers  of  Canada,  Limited,  announce  that 
on  account  of  the  necessity  for  increased  space,  brought  about 
by  their  rapidly  growing  business,  on  May  1st  their  head 
office  will  be  transferred  to  59  Beaver  Hall   Hill.  Montreal. 


plic 


Trade  Inquiry 

Name  and  address  of  inquirier  may  be  obtained  on  ap- 
ation  to  the  Electrical  Xews.  Toronto. 

429.  Street  car  rails  and  wood  paving  blocks. — An  Eng- 
lish municipality  will  be  in  the  market  in  a  few  months'  time 
for  street  car  rails  and  wood  paving  blocks.  Firms  interest- 
ed should  quote  per  ton  for  60-foot  rails,  stating  the  speci- 
fication usually  adopted.  With  regard  to  blocks,  samples 
should  be  submitted.  Sizes  3-inch  and  4-inch  wide  by  4-inch 
and  o-incli  deep  by  7-inch  to  9-inch  long. 


Trade  Publications 

Bruce  Peebles  &  Com.pany,  Limited,  engineers,  Edin- 
burgh, have  just  issued  booklet  No.  706B,  describing  with 
profuse  illustrations  Pefebles'  works  and  manufactures. 

Wire  Clamps — Folder  issued  by  the  Steel  City  Electric 
Company,  Pittsburgh,  Pa.,  describing  Marchand  clamps  for 
stranded  wire. 

Enclosed  Fuses — The  Chelten  Electric  Company,  Phila- 
delphia, are  distributing  a  new  bulletin  describing  in  detail 
their  new  enclosed  fuses. 
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Current  News  and  Notes 


Brantford,  Ont. 

The  Street  Railway  (.'oinmission  of  the  city  of  Brant- 
ford have  presented  a  report  to  council,  covering  the  period 
from  August  1st.  1914,  to  December  31st,  1914,  which  shows 
a  gross  revenue  of  $33,412  and  a  net  of  $7,90,5.  This  is  suf- 
ficient to  pay  interest  on  the  bonded  debt.  $2,693,  interest  on 
advances  by  the  city,  $2,66G,  and  other  expenses,  with  the 
exception  of  the  1914  installment  of  the  principal  due  re 
pavement  debt. 
Cobalt,  Ont. 

It  is  reported  that  the  mining  camps  in  and  around 
Cobalt  have  been  seriously  inconvenienced  during  the  past 
month   by  a   shortage  of   electric   power. 

Calgary,  Alta. 

A  report  comes  from  Calgary  that  an  oflfer  has  been 
received  from  a  United  States  syndicate  to  buy  out  the  street 
railway  system  of  that  city,  on  condition  that  a  reasonable 
franchise   be   given. 

The  annual  report  of  the  Public  Utilities  Commission  of 
the  city  of  Calgary  for  the  year  1914  shows  a  net  surplus 
for  the  year  of  $77,857.96  in  the  electric  light  and  power  de- 
partment. The  surplus  in  the  street  railway  department  is 
$3,831.60. 

Durham,  Ont. 

The  municipality  of  the  town  of  Durham  has  completed 
arrangements  with  Mr.  Mclntyre.  owner  of  the  private  elec- 
tric light  plant,  to  take  over  that  system  at  a  price  that  has 
been   arranged. 

Halifax,  N.S. 

The  Mulgrave  Power  Company  has  been  registered  with 
capital  $50,000  and  head  office  in  Mulgrave,  N.S.  The  object 
of  the  company  is  to  supply  the  town  with  electric  power, 
light   and  water. 

Kamloops,  B.C. 

Hydro-electric  by-laws  aggregating  the  sum  of  $85,000 
were  voted  upon  on  April  6th,  passing  with  a  large  majority. 
This  money  will  be  used  for  completing  the  hydro-electric 
system  upon  which  half  a  million  dollars  has  been  expended. 
The  city  anticipates  great  results  through  their  fine  power 
plant,  which  it  is  expected  will  be  in  operation  in  the  course 
of  a  few  weeks. 
Medicine  Hat,  Alta. 

The  Alberta  Electric  Company  has  made  an  assignment 
to   the  Trusts   &   Guarantee   Company.   Limited. 

Moose  Jaw,  Sask. 

The  Acme  Electric  Company.  Limited,  has  lioen  iii- 
corjiorated  in   Moose  Jaw,  Sask. 

Montreal,  Que. 

Messrs.  Ovide  Pepin  and  Sylva  Normandin  have  reg- 
istered as  dealers  in   electrical  supplies  in   Montreal.   P.Q. 

At  a  luncheon  of  the  Montreal  Jovian  League.  Mr.  T.  II. 
Nicholson,  of  the  Bell  Telephone  Company,  read  a  paper  on 
"How  to  Dodge  Trouble."  The  paper  dealt  with  the  means 
to  avoid   interruptions   to   the   telephone   service. 

Mr.  Lawford  Grant,  sales  manager  of  the  luigcnc  E. 
Phillips  Electrical  Works,  Limiti-d,  Montreal,  has  rclurned 
from  a  long  visit  to  England. 

The  Home  Guard  of  the  Montreal  Light.  IKat  and 
Power  Company  now  numbers  about  120  members.  The 
uniforms  and  rifles  arc   supplied   by   the  company. 

The  Cedars  Rapids  Manufacturing  and   I'owcr  (  ompany 


have  closed  a  contract  for  supplying  5,000  h.p.  to  the  North- 
ern Power  Company,  Massena,  N.Y.,  the  current  being  de- 
livered over  the  transmission  line  of  the  Aluminum  Company 
of  America.  The  power  is.  in  turn,  to  be  delivered  to  cus- 
tomers of  the  power  company  within  a  radius  of  fifty  miles 
from  the  central  station.  The  Cedars  Rapids  company  have 
now  three  large  consumers,  the  Aluminum  Company,  Mont- 
real Light,  Heat  and  Power  Company,  and  the  Northern 
Power  Company. 

The  Premier  Electric  Company.  Limited,  has  been  in- 
corporated under  federal  charter;  head  office.  Montreal:  cap- 
ital  $49,000. 

Perdue,  Sask. 

The  Perdue  Telephone  Company.  Perdue.  Sask.,  has  been 
incorporated. 

Peterborough,  Ont. 

\n  appeal  has  been  entered  on  behalf  of  the  city  of 
Peterborough  against  the  award  of  arbitrators  in  the  matter 
of  the  price  paid  by  the  city  to  the  Peterborough  Light  & 
Power  Company,  for  the  latter's  plant,  which  was  recently 
expropriated. 

Regina,  Sask. 

The  Street  Railway  Commissioners  of  the  city  of  Regina 
Municipal  System  estimate  a  deficit  of  $103,000  for  the  year 
1915  and  urge  that  the  citizens  use  the  street  car  system  much 
more  freely. 

The  estimates  of  the  electric  light  and  power  depart- 
ment expenditure  for  the  year  1915  amount  to  some  $318,000. 
.A  surplus  of  $15,000  is  expected  on  the  year's  operation. 

St.  Johns,  P.Q. 

The  St.  Johns,  P.Q.,  Electric  Light  Company,  operated 
by  the  Southern  Canada  Power  Company,  have  extended 
their  line  to   Beloeil. 

St.Laurent,  P.Q. 

Messrs.  Hertel  Joanette  and  Armand  Gosselin  have  reg- 
istered as  electrical  contractors  in  St.   Laurent.   P.Q. 

Three  Rivers,  P.Q. 

The  City  Council  of  Three  Rivers,  P.Q.,  have  under  con- 
sideration a  scheme  of  re-lighting  the  principal  streets.  The 
scheme  will  probably  include  a  number  of  lights  on  orna- 
mental standards.  All  the  preliminary  work,  such  as  taking 
levels,  etc..  has  been  completed  prior  to  the  Three  Rivers 
Traction  Company  commencing  the  construction  of  the 
electric  line  for  which  they  recently  obtained  a  franchise. 

Toronto,  Ont. 

Win.  I'roudfoot,  M.L..\.  for  Centre  Huron,  introduced 
an  amendment  to  the  Hydro-electric  Power  Commission  .'\cl. 
giving  the  municipalities  the  right  to  nominate  one  member 
of  the  provincial  commission.  The  premier  intimated  that 
the  government  proposed  to  consider  this  matter  at  a  later 
date   and   the   amendment   w'as   not   pressed. 

The  <  )ntario  Railway  and  Municipal  Board  recently  con- 
sidered the  application  of  the  employees  of  the  Toronto 
Railway  Company  to  have  the  running  board  done  away  with. 
No  radical  change  will  be  made  this  seasiin.  but  the  running 
board  will  be  widened  and  a  different  type  of  hand  rail  in- 
stalled. 

The  annual  report  of  the  Hydro-electric  Power  Com- 
mission of  Ontario  recently  tabled  in  the  legislature  by  Sir 
.\dam    Beck,    cliairinan,    stales    that    in    tlic    >'<'.)    nnniicipalilics 
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whicli  arc  usiiii;  liyilro  power,  an  average  total  surplus  of 
10  per  cent,  is  shown,  after  making  all  deductions  for  cost 
of  service  and  depreciation.  The  assets  of  the  system  arc 
now  placed  at  fifteen  and  a  quarter  millions.  The  gross 
revenue  for  the  year  1914  was  $:i,43;),S):i6.  as  against  $2,017,- 
43'.)  in   l>ii:i.     The  surplus  for  the  year  is  .$401,349. 

The  Honorable  Adam  Becl<.  chairman  of  the  Hydro- 
electric Power  Commission  of  Ontario,  which  at  the  pre- 
sent time  is  actively  engaged  in  working  out  a  system  of 
hydro  radials  for  the  province,  was  chiefly  instrumental  in 
having  the  franchises  of  a  nuinher  of  prospective  electric 
railway  companies  cancelled,  when  application  was  made  for 
extension  of  time  in  which  work  on  these  be  commenced.  It 
was  argued  that  work  on  these  railways  was  being  unduly 
delayed  and  that,  as  the  route  of  certain  of  them  more  or 
less  paralleled  that  proposed  by  the  commission,  for  its  own 
system,  the  construction  of  a  railway  by  a  private  company 
might  interfere  materially  witli  the  success  of  the  hydro 
radial  system. 

By  an  amendment  to  the  Hydro-electric  Power  Com- 
mission Act,  municipalities  of  over  one  hundred  thousand 
population  are  now  permitted  to  adopt  the  commission  sys- 
tem of  government  hy  wliich  the  council  and  Provincial 
Commission  each  appoint  a  commissioner,  with  the  mayor 
of  the  city  as  the  third  member. 

The  Toronto  &  York  Radial  Railway  Company  have 
withdrawn  their  application  to  double  track  the  lower  end 
of  their  system  on  Yonge  Street,  which  they  recently  made 
to  the  Ontario  Legislature. 

The  Humber  \'alley  Electric  Railway  Company  have 
been  granted  an  extension  of  time  within  which  they  may 
commence  and  complete  the  construction  of  their  railway. 
A  proviso   is   added,   however,    that   the   city   of   Toronto   or 


llie  Hydro-electric  Power  Commission  of  Ontario  may  take 
over  this  road  after  five  years,  if  they  find  it  in  the  interests 
of  a  larger  scheme  of  radials  surrounding  the  city  to  do  so. 
An  .\ct  has  been  ratiiied  in  the  Ontario  House  vesting 
tlic  Hydro-electric  Power  Commission  of  Ontario  with  full 
powers  regarding  the  appointment  of  wiring  inspectors 
throughout  the  province.  It  is  understood  that  certain  con- 
troversies have  arisen  lutween  the  municipalities  and  the 
Commission  regarding  the  personnel  of  these  appointments 
in  the  past.  It  is  hoped  that  the  present  act  will  expedite 
matters  and  allow  the  Commission  to  work  out  its  scheme 
of  universal  inspection  tlirough  the  appointment  of  compe- 
tent   inspectors    w'ithout    unnecessary    delay. 

Vancouver,  B.C. 

.At  a  recent  meeting  ol  the  Burnaby  council.  Councillor 
Ward  suggested  that  a  report  be  obtained  on  the  feasibility 
of  erecting  a  hydro-electric  plant  on  Brunette  River,  capable 
of  supplying  the   municipality  with   light   and  ])owcr. 

Woodstock,  N.B. 

Tlie  Board  of  Commissioners  of  Pul)lic  Utilities  of  New 
Brunswick  have  granted  the  application  of  the  Woodstock 
Electric  Railway,  Light  and  Power  Company  for  an  order 
authorizing  them  to  charge  their  consumers  of  electric  light 
for  lighting  purposes  within  the  town  of  Woodstock  a  mini- 
mum of  75  cents  per  month  exclusive  of  meter  charges. 

Winnipeg,  Man. 

The  Bentz-Richardson  Companj',  Limited,  of  Winnipeg, 
have  moved  their  headquarters  from  114  Plioenix  Block  to 
150  Princess  Street.  Taking  effect  .April  1,  Mr.  .A.  E.  Esling 
has  been  elected  vice-president.  Mr.  Richardson,  secretary- 
treasurer  of  the  firm,  is  leaving  Winnipeg  on  April  15th  for 
Kansas  City,  from  which  point  he  w'ill  proceed  to  Boston, 
Mass.,  where  he  will  be  engaged  in  the  electrical  trade. 
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POSITIONS  WANTED 


FOR   SALE 


Grailuate  electrical  engineer,  age  29,  with  fac- 
tory, test  and  engineering  office  experience,  and 
some  sales  experience,  desires  position  as  sales 
engineer  with  line  company. 
Xews,    Toronto. 


Box  179,  Electrical 
S-8 


One  G.  E.  230  volt,  60  cycle  rectifier  for 
charging  electric  pleasure  vehicle,  used  only  a 
few    months.      Two    hundred    and    ten    dollars. 

GEORGE  J.    BE.\TT1E, 
F  72   Victoria    Street,   Toronto. 


Agencies  Wanted 


Wanted — .\gencies  from  progressive  manufac- 
turers for  saleable  electrical  and  allied  hardware 
lines;  others  don't  apply.  Can  handle  your  goods 
to  best  advantage,  having  offices  in  Winnipeg, 
Regina  and  Edmonton.  Don'l  procrastinate. 
Make  your  arrangements  now  with  Houston  & 
Companv.    Limited,    P.    O.    Bo-c    773,    Winnipeg. 

S-11 


SITUATION  WANTED 

I'crmanent  situation  wanted  as  electrical  fore- 
man or  power  house  superintendent.  Eight  years' 
experience  in  all  the  elcctiical  lines  and  four 
previous  years*  experience  with  steam  engineer- 
ing.     Box    171,    Electrical    News,    Toronto.         7  >< 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52   Queen  Street 


OTTAWA 


Lighting   Schedule   for 
May,     1915 

Courtesy  of  the  National  Carbon  Company.  Cleveland 


Date 


Api.l 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 

2.T 

26 
27 
2S 
29 
30 
31 


Light 


Date 


7  20 
7  20 
7  30 
7  30 
7  30 
7  30 
7  30 
7  30 
7  30 
7  30 
7  30 
7  30 
7  40 
7  40 
7  40 
7  40 
7  40 
7  40 
7  40 
7  40 
11  20 
11  40 
0  10 

0  30 

1  00 
1  30 

No   Light 
7  M 
7  50 
7  50 


Extinguish 


Apr.l 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 

Jun   1 


11  40 

0  50 

1  40 

2  20 
2  50 


3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


Xo.  of 
Hours 


10 

40 

00 

UO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
3  50 
3  50 
3  50 
3  50 
3  50 
3  50 
3  50 
No  Lisjlit 
10  30 
U  30 
0  20 


4  20 

5  M 

6  10 

6  50 

7  20 

7  40 

8  10 
8  30 
8  30 
8  30 
8  30 
8  30 
8  20 
8  20 
8  20 
8  20 
8  20 
8  20 
8  20 
8  10 
4  30 
4  10 
3  40 
3  20 
2  60 
2  20 

2  40 

3  40 

4  30 


Total  Hours lNi.40 
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A  Use  for  Our  Water  Powers 

A  timely  subject  in  these  days  of  urgent  need  "f  un- 
limited quantities  of  high  explosives,  is  the  fi.xation  of  at- 
mospheric nitrogen.  The  commercial  forms  in  which  nitro- 
gen is  available  are  chiefly,  (1)  nitrates,  (2)  cyanides,  and  (3) 
ammonia.  Nitrates  have  been  chiefly  obtained  from  Chile, 
where  the  supply  has  been  considered  inexhaustible.  The 
recent  annual  output,  however,  has  approximated  two  and 
a  half  million  tons  of  this  chemical,  and  it  begins  to  appear 
that  the  end  of  the  supply  mi.ifht  be  in  sight.  The  annual 
value  of  this  product  is  enormous,  at  the  present  ruling 
price  of  twenty-five  to  forty  dollars  a  ton  f.o.b.  Chile.  Cyan- 
ides have  been  manufactured  in  the  recent  past  chiefly  in 
England  and  Germany,  which  countries  have  exported  at 
the  rate  of  20,000  tons  per  annum.  The  price  of  this  pro- 
duct is  anywhere  from  $300  to  $400  a  ton.  Ammonia  in  the 
form  of  the  sulphate  has  at  the  present  time  a  market  for 
appro.ximately  a  million  and  a  quarter  tons  at  a  price  vary- 
ing from  $40  to  $(30.  It  will  thus  be  seen  that  the  nitrogen 
chemical  industry  involves  annually  approximately  a  $200,- 
000,000  outlay. 

The  fi.xation  of  atmospheric  nitrogen  by  the  use  of 
electricity  has  been  the  dream  of  electrical  chemists  for 
many  years,  and  much  experimental  work  has  been  done 
and  considerable  money  spent  in  endeavoring  to  perfect  a 
scheme  of  manufacture  which  would  be  economically  pos- 
sible. It  is  this  side  of  the  question  that  should  appeal  to 
Canadians.  Nitrogen  is  a  commodity  in  connection  with 
which   one   does    not   have    to    consider    the    location    of    the 


factory.  It  would  seem  possible,  therefore,  that  some  of 
our  large  water  falls,  devoted  to  the  production  of  electricity, 
could  be  utilized  for  fixing  atmospheric  nitrogen  long  before 
their  isolated  location  would  make  these  powers  useful  for 
any  other  purpose.  The  only  question  would  appear  to  \re 
the  shipping  of  the  finished  product. 

."Xn  article  printed  elsewhere  in  this  issue  covers  the 
c|ucstion  of  the  reclaiming  of  atmospheric  nitrogen  very 
fully.  This  article,  presented  before  the  American  Institute 
of  Electrical  Engineers,  will  be  continued  in  our  next  issue 
and  the  latter  part  will  deal  particularly  with  a  description 
of  the  electrical  processes  that  have  been  most  successfully 
tried  out  up  to  the  present  time.  One  cannot  read  this  article 
without  being  convinced  that  right  here  is  an  almost  certain 
field  in  the  near  future  for  Canadian  water  powers  at  present 
going  to  waste,  when,  in  a  short  time,  the  scale  of  economic 
production  shall  have  turned  in  favor  of  electricity.  Look- 
ing over  the  developments  of  the  past  few  years,  one  can- 
not doubt  that  the  near  future  will  see  another  triumph  of 
this   form  of  energy. 


Why  the  Delay  ? 

Tlic  Hydro-electric  Power  Commission  of  Ontario  are 
warning  contractors,  wiremen  and  central  stations  by  ad- 
vertisements throughout  the  province,  that  the  rules  and 
regulations  of  the  Commission  must  be  carefully  observed. 
They  are  again  pointing  out  some  of  the  inost  important  of 
these  rules  and  are  referring  interested  parties  to  the  elec- 
trical inspectors  in  their  particular  localities  for  further  in- 
formation, licenses,  approval  certificates,  and  so  on. 

This  raises  again  that  very  interesting  question  of  how 
contractors,  wiremen  and  central  stations  in  and  in  the 
vicinity  of  such  centres  as  Gait,  Preston,  Peterborough,  and 
so  on.  can  make  application  to  an  officer  who  does  not  exist. 
No  doubt  interested  parties  in  these  towns  are  perfectly 
willing  to  abide  by  the  rules  and  regulations  of  the  Commis- 
.=ion  to  obtain  licenses  for  the  carrying  on  of  their  work 
and  fulfil  in  every  way  the  requirements  of  the  Commission, 
if  they  were  only  given  a  chance:  but  it  appears  incompre- 
hensible that  the  Commission  sliould  have  established  a,  set 
of  rules  and  regulations  some  two  or  three  years  a,go,  should 
have  insisted  in  certain  towns  and  cities  that  these  rules  and 
regulations  be  observed,  should  advertise  widely  all  over  the 
province  that  these  rules  and  regulations  must  be  universally 
observed  and  yet  at  certain  points  do  not  supply  any  mach- 
inery for  carrying  out  their  various  mandates.  It  surely 
cannot  be  that  the  reason  inspectors  have  been  appointed 
at  certain  centres  is  because  contractors,  wiremen  and  cen- 
tral stations  in  those  vicinities  are  less  law-abiding  than  the 
same  class  of  people  operating  in  such  towns  as  Gait,  Preston 
and  Peterborough.  Neither  does  there  seem  to  be  a  dearth 
of  suitable  applicants.  The  machinery  of  the  Commission 
seems  to  operate  unaccountably  slowly  in  these  matters. 

Quite  aside,  too.  from  the  anomalous  position  the  Com- 
mission places  itself  in  by  such  delay  in  the  appointment 
of  inspectors,  they  are  doubtless  accumulating  a  considerable 
amount  of  trouble  for  themselves  later  in  the  way  of  work 
w'hich  will  have  to  be  remedied  or  entirely  replaced.  ■  At 
many  points  in  Ontario  where  inspectors  have  not  been 
named,  a  considerable  amount  of  electrical  work  is  going 
forward.  This,  generislly  speaking,  will  not  conform  accur- 
ately with  the  requirements  of  the  Commission.  Yet  th^- 
Commission,  by  their  omissions,  are  tacitly  approving  work 
not  installed  according  to  their  rules  and  regulations.  If 
these  rules  are  necessary  in  Hamilton  and  Guelph,  they  are 
necessary  in  Gait  and  Peterborough.  If  the  lives  of  the  citi- 
zens require  it  in  one  city,  they  also  require  it  in  another. 
Either  the  appointment  of  inspectors  in  these  towns  and 
cities  where  they  have  been  already  appointed  was  unneccs- 
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sary  and  the  expense  involved  was  unjustifialiU',  or  the  t'nm 
mission  is  lax  in  not  appointing  inspectors  in  Gait  ami 
Peterborough  and  other  towns.  Having  published  these 
rules  and  regulations,  the  Commission  have  publicly  declared 
the  need  of  them.  Should  a  fatal  accident  occur  through 
delay  in  administration,  it  is  difficult  to  see  how  the  (_'om- 
niission  could  be  described  otherwise  than  as  "criminally 
negligent." 


"Electrical  Prosperity"  Week 

A  c;impaign  is  on  in  the  L'liited  States  to  boost  for  an 
"electrical  prosperity  week,"  and  an  electrical  prosperity 
week  committee  has  been  appointed  and  certain  details  in 
connection  with  the  campaign  have  already  been  determined. 
This  committee  is  co-operating  closely  with  the  Society  for 
Electrical  Development,  and  the  Society  has  decided  to  spend 
a  large  sum  of  money  between  now  and  the  special  date  set, 
on  advertising  "electrical  prosperity  week"  as  fully  as  pos- 
sible. This  society  will  handle  the  details  of  the  affair, 
though  leading  electrical  manufacturers  and  jobbers  will  also 
spend  large  sums  of  their  own  money  in  publicity  for  their 
own  particular  products.  At  the  last  meeting  of  the  commit- 
tee, the  date  definitely  fixed  was  the  week  between  Monday. 
November  2<)th  and  Saturday,  December  4th,  1915.  This  will 
furnish  an  impetus  for  an  early  shopping  campaign  for 
Christmas  electrical  goods  and  will  give  merchants  a  chance 
to  begin  their  extra  display  and  illuminations  earlier  and 
continue  them  without  a  break  until  Christmas.  It  is  be- 
lieved that  the  after-efTects  of  this  week's  efTort  will  be  of 
great  benefit  to  the  central  stations  and  the  dealers. 

This  movement  might  well  be  extended  to  Canadian  ter- 
ritory during  the  same  period,  as  undoubtedly  we  would  gain 
by  the  publicity  campaign  in  the  United  States,  while  they 
would  gain  by  the  addition  of  Canada's  large  buying  capac- 
ity.   


Standardizing  Line  Construction 

The  sixth  meeting  of  the  Xational  jLiint  Committoc  on 
Overhead  and  Ifnderground  Line  Construction  w-as  held  on 
Wednesday,  March  31st,  from  10.30  a.m.  to  5.00  p.m.,  in  the 
rooms  of  the  American  Institute  of  Electrical  Engineers, 
New  York  City.  The  committee  devoted  most  of  its  time 
at  this  meeting  to  discussing  the  various  clauses  of  the  over- 
head power  wire  crossing  specifications,  and  the  work  of  re- 
vision was  gotten  well  under  way.  The  specification  was 
divided  into  four  sections  and  sub-committees  appointed  to 
handle  the  work  of  revision  on  their  respective  sections. 
Circular  letters  have  been  issued  to  operating  companies, 
tower  manufacturers,  consulting  engineers,  and  others,  re- 
questing that  they  furnish  the  committee  with  data,  reply 
to  a  series  of  questions,  and  forward  opinions  regarding  the 
proposed  specifications.  What  the  committee  particularly 
desires  at  this  time  is  the  suggestion  of  specific  clauses,  or 
paragraphs,  to  be  added  to  or  changed  in  the  existing  speci- 
fication, and  it  is  hoped  that  anyone  interested  in  this  sub- 
ject will  comnuinicate  at  once  with  the  committee. 


Saving  in  Current  Consumption 

Tlie  .\nnapolis  Short  Line  Company,  operating  thirteen 
cars  between  Baltimore  and  Annapolis,  on  January  1st,  I'.liri, 
e<|uipped  their  motor  cars  with  ampere  hour  meters,  so  as  to 
check  up  the  current  consumption  of  the  various  motormen. 
During  the  month  of  January  the  men  were  instructed  in  the 
art  of  coasting,  etc..  and,  as  a  result,  the  February  records 
show  a  saving  of  23  per  cent.,  as  compared  with  the  current 
consumption  of  l'"el)ruary  a  year  ago,  the  amount  being  4.2 
kw.h.  per  car-mile  this  year,  and  4.7  kw.h.  iier  car-mile  in 
Ii)I4.  The  March  figures  are  even  belter,  lieing  3.4  kw.h.  pei 
car-mile,  as  against  4..')  a  year  ago,  a  saving  of  24  per  cent. 


New  Plant  for  Hamilton  Incline 

Steam  Replaced  by  Electric  Drive  and  Control^Storage  Battery 
for  Possible  Emergencies  and  for  Peak  Loads 

The  electric  hoist  recently  installed  by  the  Hamilton 
Mountain  Park  Company,  Limited,  to  operate  its  incline  rail- 
w-ay  is  notable  on  account  of  its  size  and  also  of  the  ingenious 
automatic  safety  devices  with  which  it  is  equipped.  The  dif- 
ference in  elevation  between  the  general  level  of  the  city  and 
that  of  the  plateau  stretching  away  from  the  top  of  the  moun- 
tain is  about  335  ft.  Originally  a  steam  hoist  was  used  to 
give  easy  communication  between  this  plateau  and  the  city 
and,  as  the  roads  along  the  side  of  the  Ijluff  are  few  and 
steep,  the  incline  railway  did  a  large  business  in  transporting 
wagons,  automobiles,  and  passengers.  But  this  system  be- 
came inadequate  for  the  demands  on  it  and  the  company 
of  which  Mr.  George  E.  Webb  is  president,  gave  to  the  Cana- 
dian General  Electric  Company  a  contract  to  design  and 
erect  an  electric  hoist  capable  of  taking  proper  care  of  the 
rapidly  increasing  traffic. 

Electrical  Equipment 

Power  is  supplied  in  the  form  of  :;-phasc,  35-cycle,  alter- 
nating current,  and  for  transforming  this  to  direct  current  a 
motor  generator  set  has  been  installed  of  sufficient  capacity 
to  supply  the  average  demand  of  the  hoist,  plus  some  surplus 
for  charging  the  battery  described  below.  The  direct  cur- 
rent end  of  this  machine  is  rated  at  165  amperes  continuously 
at  550  volts,  the  latter  being  the  floating  voltage  of  the  bat- 
terj-.  This  generator  is  driven  by  a  2,200-volt  induction  mo- 
tor. The  generator  end  is  designed  with  a  special  drooping 
characteristic  by  means  of  a  reversed  series  field  for  the  pur- 
pose of  throwing  load  fluctuations  on  the  battery.  A  small 
percentage  of  the  load  fluctuations  falling  on  the  machine 
will  lower  its  voltage  to  such  an  extent  that  the  battery  must 
discharge  and  furnish  the  balance  of  the  momentary  demand, 
'fhe  regulation  is,  therefore,  inherent  in  the  design  of  the  ma- 
chine, and  is  entirely  automatic. 

The  hoist  is  driven  through  two-gear  reductions,  the  total 
ratio  of  which  is  20. S4  to  1  by  a  180  h.p.,  500  volt— 475/5S5 
r.p.m.  direct  current  motor  which  is  specially  designed  to 
stand  such  voltage  variations  as  come  from  a  storage  battery 
when  it  is  frequently  charging  and  discharging.  Tlic  motor 
is  controlled  by  a  magnetic  contactor  panel  so  that  it  is  con- 
venient to  control  the  motor  remotely  from  the  operator's 
station.  This  system  of  control  admits  of  the  various  pro- 
tective devices  already  descrilied  to  ensure  against  the  ca.gc 
operating  at  greater  than  a  pre-determincd  speed.  To  ensme 
a  greater  degree  of  continuity  of  service  a  reserve  ISO  h.p. 
motor  and  solenoid  brake  are  provided.  The  machinery  of 
the  hoist  is  so  constructed  that  in  a  very  few  moments  time 
one  motor  can  be  disconnected  from  the  hoist  and  the  other 
clutched  in  ready  for  service.  The  master  controller  is  situ- 
ated in  the  operator's  cabin  at  the  top  of  the  incline. 

Storage  Battery 

The  i>ower  plant  has  been  supplemented  by  a  storage 
battery  built  by  the  Electric  Storage  Battery  Company,  of 
Philadelphia.  One  of  the  objects  of  installing  this  battery 
was  to  reduce  the  maximum  peaks  due  to  the  fluctuating  load 
of  ilie  hoist,  and  thus  reduce  the  power  bills,  .\nolhcr  object 
was  to  furnish  current  for  operating  the  hoist  if  alternating 
current  supply  is  interrupted. 

Tlie  demand  of  the  hoist  motor  when  lifting  a  load  of 
'i'/j  tons  was  estimated  at  470  amperes  for  ten  seconds  fid- 
lowed  by  a  demand  varying  from  41(t  down  to  2.10  amperes 
for  a  period  of  80  seconds,  the  voltage  being  approximately 
550  volts.  I'nder  the  conditions  of  maximum  schedule  it  was 
estimated  that  the  load  period  of  00  seconds,  mentioned  above, 
woidd  be  followed  by  a  3-niinntc  rest,  thus  providing  for  a 
trip   of   the  hoisl   every    I'j   minutes.     I'or   hamlliug   a   10-tot\ 
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Hamilton  Mountain  Park  Co.  -  General  view  of  incline  railway  power  house. 
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lonil,  tliu  iiKixiimnn  tfii-sn-ninl  ik'iiiaiid  \v;is  estimated  at  :>'.w 
ampi'i-cs  loUowi-d  liy  XO  seconds  of  load  varyiny;  from  4Ti) 
down  to  :ilO  amperes.  The  hoist  is  designed  to  liandle  a  ITi- 
Ion  load  occasionally,  bnt  this  will  not  occnr  when  the  battery 
is  liandlin.n  the  entire  load  with  the  power  supply  tut  ofT.  It 
is  belicxcd  that  hoisting  a  7J<2-ton  load  every  4^4  minutes  will 
represent  the  average  conditions  during  the  hours  of  maxi- 
mum traffic.    The  average  load  is  113  amperes  on  this  basis. 

The  battery  consists  of  263  cells  of 'the  Tudor  l!ox  type. 
V.-.u-U  cell  contains  11  plates,  type  F,  measuring  approximately 
11  ins.  by  10!^  ins.,  live  of  the  plates  being  positive  of  the 
'ludor  type  and  six  of  the  plates  being  negative  of  the  ISox 
type.  The  plates  are  supi)orted  in  glass  jars  mounted  on 
glass  sand  trays,  the  entire  battery  being  installed  on  wooden 
racks.  The  capacity  of  this  battery  is  300  amperes  for  one 
hour  on  continuous  discharge.  For  intermittent  service  ex- 
tending over  several  hours  the  amiiere  Iiour  capacity  will  be 
somewhat  greater  and  it  is  estimate<l  that  this  battery  will 
operate  the  hoist  under  the  average  load  conditions  cited 
above  over  1^4  hours  with  the  power  supply  entirely  cut  off; 
or  if  the  schedule  is  reduced,  so  that  the  trips  of  the  hoist  are 
ma<le  less  frequently,  the  hoist  can  probably  be  kept  in  opera- 
tion fen-  sexeral  hours. 

Inder  normal  conditions  with  the  motor  gener.'itor  sup- 
plying the  average  load,  the  battery  does  not  become  exhaust- 
ed but  receives  back  sufficient  charge  during  the  period  of 
rest  between  trips  to  make  up  for  the  discharge  while  tlie 
hoist  is  in  operation.  The  battery,  therefore,  while  relieving 
the  motor-generator  and  power  line  of  the  severe  load  fluc- 
tuations is  maintained  at  all  times  practically  full  and  ready  to 
supply  the  entire  demand  in  case  of  interruption  to  the  power 
supplj'. 

Electric   Hoist 

.•\  special  double  fixed  drum  double  geared  electric  incline 
hoist  built  by  the  Lidgerwood  Manufactming  Company,  of 
New  York,  operates  two  cars  in  lialance  on  an  incline  ^>00  ft. 
long  with  a  grade  of  40.27  per  cent.  Each  car  weighs  I'.O.OOO 
lbs.  and  runs  on  tracks  having  a  gauge  of  12  ft.  1  ;.<  ins.,  the 
centre  to  centre  of  tracks  being  20  ft.  3ins.  Tiie  average  load 
on  (he  cars  will  be  about  20,000  lbs.  with  a  maximum  load  of 
iiO.OOO  lbs.  and  the  hoist  arrangement  is  suitable  for  either 
hoisting  the  maximum  load  with  empty  car  descending,  or  for 
lowering  the  maximum  load  with  the  empty  car  ascending. 

Tlie  time  required  for  making  a  single  trip  is  I'/z  minutes, 
;ind  the  rest  period  between  trips  li  minutes.  Attached  to 
each  car  are  two  ropes  of  If^  ins.  diameter,  each  rope  weigh- 
ing 4.15  lbs.  per  ft.  One  of  these  ropes  is  used  for  hauling  the 
car,  and  the  other  for  the  purpose  of  safety.  The  average 
rope  speed  during  the  run  is  585  feet  per  minute. 

Incline  Arrangement 

The  hoist  is  located  in  a  house  lOG  ft.  from  the  knuckle 
between  the  incline  and  the  level  of  the  summit.  The  main 
rope  from  the  right  hand  car  is  wound  over  the  top  of  the 
right  hand  hoist  drum.  The  main  rope  from  the  left  hand  car 
is  wound  underneath  the  left  hand  hoist  drum.  The  safety 
rope  from  the  right  hand  car  is  led  over  suitable  deflecting 
sheaves  to  the  top  of  the  left  hand  drum,  and  the  safety  rope 
from  the  left  hand  car  is  wound  over  suitable  deflecting 
sheaves  to  the  bottom  of  the  right  hand  drun».  Fach  of  these 
sheaves  is  7  ft.  diameter  to  the  bipltom  of  the  roiie  groove 
and  weighs  .'J.SOO  lbs.  There  are  4  head  sheaves  and  4  deflect- 
ing sheaves,  making  8  in  all.  The  head  sheaves  are  arranged 
vertically  so  as  to  carry  the  hoist  ropes  and  safely  ropes  in  a 
direct  line  from  the  cars,  the  deflecting  sheaves  are  placed 
horizontally  at  such  an  angle  that  the  rope  will  be  led  in  a 
direct  line  to  either  the  top  or  bottom  of  the  hoist  drums, 
as  the  case  may  be.  h'loating  sheaves  are  also  furnished  to 
guide  the  ropes  and  are  placed  in  the  rope  tunnels  betweci. 
the  head  sheaves  and  the  hoist  drums.  Tlu'  reason  for  reeving 
the  safety  ropes  as  outlined  above  is  that  in  case  of  an  acci- 


(U'nl  to  the  left  hand  side  of  the  lioist  the  safety  rope  on  the 
left  hand  car  would  take  care  of  it  properly  being  wound  on 
the  right  hand  drum;  the  same  thing  would  api)ly  if  the  other 
drum  of  the  hoist  should  become  disabled,  that  is,  the  main 
ropes  and  the  safety  ropes  from  each  car  lead  to  opposite 
drums,  h'urther  advantage  is  gained  by  the  fact  that  each 
drum  is  eipiipped  with  an  independent  double  acting  brake, 
and  in  case  either  uf  the  main  ropes  should  break,  the  safety 
rope  will  hold  the  cars.  Furthermore,  the  safety  rope  if  called 
upon  to  take  the  load  will  be  controlled  by  all  the  automatic 
brake  features  in  exactly  the  same  manner  as  when  the  load 
is  being  handled  by  the  main  ropes.  In  actual  operation  tlie 
length  of  the  safety  ropes  will  be  slightly  more  than  that  of 
the  main  hoist  ropes,  thereb}'  relieving  the  safety  ropes  of 
any  hoist  stresses  other  than  lliose  required  to  keep  the  ropes 
themselves  in  motion. 

Operation  and  Safety  Appliances 

The  operator's  cabin  is  fitted  with  one  electric  control 
and  two  hand  brake  levers.  The  levers  will  not  be  used  or- 
dinarily as  the  hoist  is  ecjuipped  with  solenoid  brakes  oper- 
ating on  the  motor  shaft.  The  hand  brakes,  therefore,  need 
only  be  used  for  the  locking  of  the  cars  at  the  top  and  bottom 
positions  or  for  cases  of  emergency.  In  starting  a  run  the 
operator  releases  the  drum  post  brakes  by  the  hand  levers, 
puts  his  foot  on  the  small  foot  pedal  located  at  bottom  of 
master  controller  and  by  moving  the  handle  of  the  controller 
to  either  the  right  or  the  left,  as  the  case  may  be,  the  cars 
will  start  and  will  automatically  accelerate  to  the  normal 
rope  speed.  At  a  predetermined  point  on  the  incline,  the 
controller  handle  will  be  automatically  turned  to  such  a  posi- 
tion that  the  speed  will  be  cut  down  to  1/10  of  the  normal  and 
linally  be  turned  to  the  off  position,  thus  setting  the  solenoid 
lirakes  and  bringing  the  cars  to  rest.  Should  the  operator  be- 
come disabled  during  a  run,  he  will  of  necessity  remove  his 
foot  from  the  foot  pedal  therebj'  cuttin,g  off  the  current,  bring- 
ing the  cars  to  rest.  Before  the  cars  can  move,  the  operator's 
foot  must  be  on  this  pedal.  In  case  the  cars  should  stop 
short  of  their  landing  positions  due  to  the  automatic  over- 
winding mechanism,  there  are  available  two  or  three  points 
on  the  controller  so  that  the  operator  can  bring  them  to 
their  proper  positions.  Should  the  cars  fail  to  stop  due  to 
the  fault  of  controller,  an  overwinding  device  is  attached 
which  will  shut  off  the  current  and  set  the  solenoid  brakes. 
Should  the  speed  of  the  cars  exceed  the  normal  by  ;i  pre- 
determined amount  an  overspeeding  device  is  so  arranged 
that  it  will  trip  a  weight  of  570  lbs.  which  will  set  ihe  drum 
post  brakes.  This  overspeeding  device  or  governor  is  of  the 
fly  ball  type,  and  it  will  be  caused  to  operate  by  an  excessive 
speed,  whether  due  to  motor  or  a  breakage  of  the  hoist 
parts.  The  emergency  weight  may  also  be  tripped  manually 
fi-om   the  cabin. 

Shafts  and  Drums 

The  drum  shaft  is  a  steel  forging  made  in  two  pieces, 
12  ins.  diameter.  Including  the  two  sections  it  is  33  ft.  long, 
and  weighs  13,300  lbs.  The  intermediate  shaft  has  been  ma- 
chined from  a  single  steel  forging  and  is  7  ins.  diameter  its 
entire  length.     It  is  20  ft.  long,  and  weighs  about  3,000  lbs. 

riure  are  two  cast  iron  drums  '.Mi  ins.  diameter.  70  ins. 
face,  and  coil  800  ft.  of  l.^ji-in.  rope,  plus  3  holding  coils  at 
each  end  on  one  layer.  These  drums  are  made  up  in  2  sec- 
tions, of  barrel  construction  and  are  bolted  at  one  end  to  the 
post  brake  ring,  ;tnd  at  the  other  end  to  the  drum  gear.  The 
Iwo  sections  composing  each  drum  wei.gli  each  8,350  lbs., 
which  means  a  total  weight  of  drum  barrel  for  each  drum 
l('i,70()  lbs.  F.ach  of  the  drum  gears  is  made  of  cast  steel 
with  cut  involute  teeth,  and  is  of  the  double  arm  wheel  type 
having  eight  arms  reinforced  by  ribs  f(nuiing  an  "11"  sec- 
lion,  Ihe  gear  has  I;;;.'  teelh  of  1  D.I'.  and  a  face  13  ins.  in 
width,   the   pitch   diameter   being    132   ins. 


May  1,  1915 


THE     ELECTRICAL    NEWS 


Fixation  of  Atmospheric  Nitrogen 

Commercial  Compounds  of  this  Element,  their  Consumption, 
Value  and  Source— A  big  Opening  for  Electricity. 

By  Leliind  L.  Summers" 
In  1898  Sir  William  Crooks  in  his  address  as  President 
of  the  British  Association,  very  forcibly  pointed  out  that  the 
commercial  fixation  of  atmospheric  nitrogen  was  one  of  the 
greatest  discoveries  awaiting  the  ingenuity  of  chemists.  Jle 
emphasized  with  very  interesting  figures  its  important  prac- 
tical bearing  on  the  future  welfare  and  happiness  of  the  civil- 
ized races.  This  address  brought  forcibly  to  the  attention 
of  engineers  the  fact  that  the  existing  sources  of  fixed  nitro- 
gen were  limited,  and  greatly  stimulated  the  efforts  of  in- 
vestigators. The  problem  itself  had  been  worked  on  for  over 
a  century  as  it  was  known  that. nature  fi.xed  nitrogen  of  the 
atmosi)here  by  means  of  electric  discharges,  and  Cavendish 
in  1781  Iiad  shown  that  a  small  amount  of  nitrogen  was  con- 
verted into  nitric  acid  in  the  combustion  of  hydrogen  with 
oxygen  to  form  water,  while  Bunsen  in  1877  obtained  favorable 
yields  by  means  of  gaseous  explosions.  The  earlier  efforts 
commercially  in  the  art  were  however  largely  confined  to  the 
fixation  of  nitrogen  for  the  purpose  of  manufacturing  cyan- 
ides, and  the  earlier  bibliography  of  the  subject  therefore 
deals  almost  entirely  with  these  efforts. 

Commercial  Products  of  Nitrogen 

The  three  fundamental  commercial  products  formed  by 
.nitrogen  are  first,  its  union  with  oxygen  to  form  nitrates 
NOa  and  nitrites  NO2.  Second,  its  union  with  carbon  to  form 
cyanogen  C2N2  and  producing  cyanides  XCN  and  cyanam- 
ides  XCNi.  Third,  its  union  with  hydrogen  to  form  am- 
monia, NH3.  From  all  of  the  above  products  there  are  ob- 
tained a  large  number  of  derivatives  used  in  the  chemical 
arts. 

Nitrates. — The  most  important  of  all  commercial  pro- 
ducts are  the  unions  of  nitrogen  with  oxygen  forming  the 
nitric  acid  salts  of  commerce.  These  are  of  particular  im- 
portance on  account  of  the  vast  natural  deposits  of  nitrate  o' 
sodium  (NaNOs)  occurring  in  Peru  and  Chile,  commonly 
called  Chile  saltpeter.  Practically,  this  commodity  is  the 
one  that  sets  the  price  for  all  other  compounds  of  nitrogen, 
as  it  has  been  mined  in  Chile  since  1830,  and  during  the  past 
',15  years  its  production  has  assumed  vast  proportions,  the  pre- 
sent annual  output  amounting  to  about  3,500,000  tons.  This 
deposit  of  Chile  appeared  inexhaustible  and  therefore  there 
was  no  occasion  for  alarm  regarding  the  world's  supply  0!' 
combined  nitrogen,  but  after  years  spent  in  exploration 
work  it  began  to  appear  that  the  Chilean  deposits  would  he 
exhausted  before  the  end  of  the  present  century,  and  since 
then  all  other  sources  of  combined  nitrogen  have  received 
attention. 

While  there  are  a  few  scattered  natural  deposits  other 
than  those  in  Chile,  there  is  none  which  has  at  the  present 
time  a  chance  of  competing,  most  of  them  being  of  limited 
extent  and  situated  in  inaccessible  regions.  In  Chile  the  de- 
posits are  easily  worked  and  even  after  years  of  careless  min- 
ing with  no  effort  to  effect  economies,  the  present  cost  of 
producing  nitrate  is  not  excessive,  varying  from  $10  to  $20 
per  ton  and  selling  in  Liverpool  for  about  $45  per  ton.  Thio 
leaves  a  profit  of  from  $5  to  $10  a  ton  on  the  operation  after 
paying  the  Government  of  Chile  an  export  tax  of  about  $12.25 
per  ton.  In  the  past  30  years  this  export  tax  has  netted  the 
Chilean  Government  about  $500,000,000,  Of  the  total  pro- 
duction of  Chile  the  United  States  imports  about  600,000  to 
700,000  tons  per  annum  the  balance  being  practically  all  ship- 
ped to  European  countries.  Chile  saltpeter  has  sold  as  higli 
as  $00  a  ton  but  since  1909  when  the  agreement  among  the 
producers   expired   the   price   has   approximated    .$43   per   ton 
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f.o.b.  Liverpool,  making  a  price  of  from  $35  to  $40  per  ton 
f.o.b.  Chile. 

Cyanides. — The  union  of  nitrogen  and  carbon  to  form 
cyanides  and  with  hydrogen  to  form  ammonia  are  two  of 
the  earliest  forms  in  which  the  combined  nitrogen  was  util- 
ized. Most  all  animal  and  vegetable  refuse  contains  am- 
monia compounds  and  these  were  the  early  sources  of  am- 
monia, and  animal  refuse  products  such  as  hides,  hoofs  and 
Iiorns  were  the  sources  of  combined  carbon  products  forming 
the  cyanides.  Until  the  discovery  of  the  McArthur-Forrest 
process  for  gold  extraction,  the  markets  for  cyanides  were 
comparatively  limited  and  there  was  no  great  effort  made  to 
produce  them  on  a  large  scale.  With  the  rapid  development 
of  this  art  in  the  recovery  of  the  low  grade  gold  deposits  a 
sudden  impetus  was  given  to  the  cyanide  industry,  and  large 
(luantities  of  cyanides  are  now  manufactured  from  ammonia 
and  metallic  sodium.  Small  amounts  of  cyanides  for  indus- 
trial purposes  are  recovered  from  the  gas  retort  houses  but 
these  processes  are  not  generally  applied  and  no  particulai 
effort  has  been  made  to  extend  the  processes  to  the  recovery 
of  cyanides  from  by-product  coke  ovens.  The  greater  por- 
tion of  the  cyanides  are  manufactured  in  England  and  Ger- 
many and  some  20,000  tons  per  annum  are  exported  annual- 
ly by  these  two  countries.  As  the  cyanides  of  sodium  and 
potassium  for  gold  recovery  purposes  sell  from  $300  to  $400 
per  ton,  they  represent  one  of  the  highest  prices  of  nitrogen 
directly  combined  with  a  simple  element. 

Ammonia. — The  third  great  commodity  of  commerce, 
ammonia,  is  utilized  extensively  in  industrial  arts  but  in 
addition  has  been  used  for  many  years  as  a  fertilizer.  The 
annual  production  of  sulphate  of  ammonia  (NHj);SO»  now 
amounts  to  about  1,250,000  tons  and  the  Liverpool  price  ap- 
proximates that  of  sodium  nitrate,  varying  from  $45  to  $60 
per  ton.  Practically  all  of  this  sulphate  of  ammonia  is  manu- 
factured from  coal  distillation  either  from  gas  house  retorts 
or  by-product  coke  ovens,  up  to  the  past  year  there  having 
been  practically  no  process  in  operation  for  the  direct  syn- 
lliesis  of  ammonia  from  its  compounds. 

All  the  older  retort  processes  for  the  manufacture  of 
gas,  recover  ammonia  by  washing  the  illuminating  gas  with 
water.  All  by-product  coke  ovens  likewise  treat  the  by-pro- 
duct gas  for  the  recovery  of  ammonia.  American  coals  run 
from  0.9  per  cent,  to  1.4  per  cent,  nitrogen  or  from  18  to  28 
lb.  of  nitrogen  per  ton  of  coal.  In  the  distillation  of  this 
coal  about  20  per  cent,  of  the  nitrogen  is  recovered  from  the 
gases  of  distillation  so  that  from  iyi  to  7  lb.  of  ammonia 
are  recovered  per  ton  of  coal  distilled;  this  ammonia  when 
united  with  sulphuric  acid  forms  sulphate  of  ammonia,  giv- 
ing a  yield  of  from  18  to  28  lb.  of  sulphate  of  ammonia  per 
ton  of  coal  distilled.  Weak  solutions  of  ammonia  water  are 
concentrated  from  the  gas  house  retort  and  the  ammonia 
distilled  from  this  water  by  breaking  down  the  ammonia 
contents  with  lime,  the  pure  ammonia  then  being  united  with 
sulphuric  acid.  In  many  of  the  coke  oven  plants  the  sul- 
phate is  formed  directly  by  passing  the  gases  into  sulphuric 
acid   forming   the   ammonia   sulphate    by   a   direct   process. 

In  general  it  costs  about  $15  per  ton  of  ammonia  sul- 
phate to  manufacture  the  sulphate  from  the  ammonia,  so 
that  if  ammonia  sulphate  is  selling  for  $45  per  ton,  $15  of 
this  is  represented  in  the  cost  of  sulphuric  acid  and  the 
manufacturing,  making  the  net  ammonia  cost  with  profit  $30 
per  ton  of  sulphate  or  as  the  nitrogen  content  of  the  sul- 
pliate  amounts  to  21  per  cent.,  the  nitrogen  represents  an 
actual  value  of  7  cents  per  pound.  With  the  great  increase 
in  the  number  of  by-product  coke  ovens,  there  has  been  a 
greatly  increased  quantity  of  ammonia  sulphate  manufac- 
tured, and  it  would  seem  that  under  these  conditions  the 
price  of  ammonia  sulphate  will  tend  to  diminish  rather  than 
to  increase.  The  actual  cost  to  the  by-product  coke  oven 
plants   recovering   the   ammonia,   in   addition    to    the   $15    for 
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nianufinliiting  the  sulphate  of  aiiinionia,  will  approximate  $10 
per  ton,  and  if  there  is  any  profit  to  be  obtained  from  tht- 
sale  of  ammonia,  they  can  afford  to  recover  it  at  this  figure. 

Another  source  of  ammonia  by  coal  distillation  is  from 
producer  gas  generated  on  what  is  known  as  the  Mond  sys- 
tem. In  this  process  steam  is  admitted  to  the  producer  in  ex- 
cess, so  that  the  temperature  is  not  permitted  to  rise  to  a 
point  where  the  ammonia  liberated  by  the  fuel  is  decompos- 
ed. This  excess  of  steam  tends  to  protect  the  ammonia  and  it 
is  recovered  from  the  producer  gas  by  washing.  In  this  pro- 
cess not  only  the  ammonia  carried  in  the  volatile  product.^ 
is  recovered  but  also  a  large  percentage  which  ordinarily 
remains  in  the  carbonaceous  residue  of  the  coke  oven  and 
gas  house  retort.  As  ordinarily  distilled  about  50  per  cent, 
of  the  total  ammonia  of  the  coal  remains  in  the  coke  residue 
and  is  not  recovered.  In  the  producer  where  this  coke  is 
consumed  in  the  presence  of  steam  the  total  percentage  of 
recovery  may  be  as  high  as  75  per  cent,  of  the  theoretical 
nitrogen  contained  in  the  coal,  so  that  from  15  to  20  lb.  of 
nitrogen  may  be  recovered,  or  in  terms  of  ammonia  sul- 
phate, from  60  to  80  lb.  of  ammonia  sulphate  may  be  ob- 
tained per  ton  of  coal  consumed  in  the  producer.  This  type 
of  producer  has  not  been  extensively  utilized  in  America  ai 
the  expense  of  installation  is  increased  by  the  necessity  of 
washing  a  very  large  volume  of  low  grade  gas,  the  voluni':* 
of  gas  per  ton  of  coal  consumed  in  the  producer  being  about 
1jO,000  cu.  ft.  against  about  10,000  cu.  ft.  per  ton  of  coal  as 
distilled  in  the  coke  oven. 

A  number  of  these  plants  have  been  installed  in  Eng- 
land and  on  the  continent,  but  the  aggregate  of  the  ammonia 
sulphate  produced  is  not  large  as  compared  to  that  from 
coke  ovens  and  gas  house   retorts. 

Available  Nitrogen  in  Commercial  Products 

The  question  of  the  available  nitrogen  in  the  various 
compounds  has  in  a  measure  determined  the  price  of  the  pro- 
duct, the  utilization  in  the  fertilizer  art  being  practically  the 
basis  of  fixing  the  price.  For  a  number  of  years  it  has  been 
assumed  that  the  selling  price  of  combined  nitrogen  would 
be  from  12  cents  to  13  cents  a  pound.  Thus  Chile  saltpeter 
being  about  95  per  cent,  pure  nitrate  of  soda  would  have  a 
theoretical  nitrogen  content  of  about  16.5  per  cent,  or  cor- 
rected for  impurities  would  have  about  15.5  per  cent,  nitro- 
gen. 

As  the  cyanides  until  recently  were  not  used  directly  in 
the  fertilizer  art  and  were  combined  with  more  expensive 
products,  their  price  has  not  been  regulated  by  their  con- 
tent of  combined  nitrogen.  The  ammonia  used  in  the  fertil- 
izer art  is  almost  entirely  used  as  sulphate  of  ammonia,  on 
account  of  the  cheapness  of  the  commercial  sulphuric  acid 
and  the  ease  of  manufacture,  and  this  product  would  there 
fore  have  a  theoretical  content  of  21  per  cent,  of  nitrogen. 

The  above  nitrogen  products  may  be  considered  the 
fundamental  oimmcrcial  forms  in  which  combined  nitrogen 
enters  the  market,  and  while  the  fertilizer  industry  fixes  the 
price  of  combined  nitrogen,  it  is  only  one  of  the  many  in- 
dustries in  which  vast  quantities  of  nitrogen  are  utilized. 
Thus  about  50  per  cent,  of  all  the  Chile  saltpeter  imported 
in  this  country  is  used  in  the  manufacture  of  explosives,  while 
an  additional  35  per  cent,  is  utilized  in  the  arts  requiring  nitric 
acid.  Of  the  ammonia  sulphate,  a  very  large  percentage  is 
used  directly  as  fertilizer,  though  there  is  a  very  consider- 
able demand  for  use  in  chemical  industries  and  such  com- 
mercial applications  as  anhydrous  and  aqueous  ammonia 
used  in  the  refrigeration  art.  Practically  all  explosives  have 
utilized  nitrogen  compounds  as  a  principal  ingredient.  The 
earlier  black  gun  powder  having  used  Chile  saltpeter,  char- 
coal and  suli)hur  and  the  later  so-called  smokeless  powder 
utilizes  the  oxygen  carrying  property  of  nitrogen  as  well 
as  the  inherent  molecular  energy  in  the  production  of  sucli 
high    explosives    as    nitroglycerin,    cordite,    lydite,    mellenitc, 


gun  cotton  and  various  other  nitro-cellulose  compoinids,  and 
modified  explosives  used  in  industrial  work,  such  as  dyna- 
mite and  various  blasting  powders. 

Fixation  Processes 

In  considering  the  fixation  of  atmospheric  nitrogen  from 
a  commercial  standpoint,  the  limitations  will  be  imposed  by 
the  selling  price  of  the  natural  product  from  Chile,  covering 
nitrate  compounds,  and  the  selling  price  of  ammonia  sul- 
phate as  obtained  from  coal  distillation,  affected  as  these 
prices  will  be  by  the  manufacture  of  ammonia  from  atmos 
pheric  nitrogen. 

In  competition  with  the  above  sources  of  nitrogen  there 
has  been  the  constant  efifort  toward  the  fixation  or  rather  the 
utilization  of  some  of  the  vast  quantity  of  atmospheric  nitro- 
gen surrounding  us. 

A  list  of  these  fixation  processes  would  contain  the 
names  of  hundreds  of  investigators,  and  from  the  past  twenty 
years  of  effort  there  may  develop  processes  which  at  present 
are  still  experimental;  but  of  the  various  processes  which  have 
reached  the  state  of  commercial  application  there  appear  to 
be  four  distinct  lines  of  development. 

First. — The  production  of  nitric  acid  directly  from  the 
atmosphere  by  means  of  the  electric  arc.  In  this  process  the 
nitrogen  of  the  atmosphere  is  directly  combined  with  its 
accompanying  oxygen  without  utilizing  any  other  chemical 
substances,  the  process  consisting  essentially  of  a  powerful 
arc  furnace  through  which  air  is  forced,  causing  at  this  high 
temperature  the  nitrogen  to  combine  with  the  oxygen  form- 
ing nitric  oxide,  NO. 

Second. — Methods  of  fixing  nitrogen  by  means  of  elec- 
tric furnaces  or  combustion  where  the  energy  of  chemical 
combination  is  utilized  causing  the  nitrogen  to  combine 
with  some  substance  with  which  there  is  a  pronounced 
energy  of  chemical  combination.  These  processes  include 
furnaces  utilizing  calcium  carbide  with  which  nitrogen  read- 
ily combines  to  form  calcium  cyanamide  CaCNj,  and  various 
processes  for  making  combinations  of  nitrogen  and  a  basic 
or  alkaline  earth  metal  such  as  calcium  nitride,  CasNj,  or 
magnesium  nitride,  MG3N2,  or  aluminum  nitride,  AIN,  the 
chemical  action  usually  forming  a  nitride  or  carbo-nitride. 

Third. — Processes  for  producing  ammonia,  NHj,  directly 
from  nitrogen  and  hydrogen.  These  include  the  efifort  to 
use  the  various  forms  of  electric  discharge  by  which  the 
nitrogen  molecule  may  be  decomposed  and  in  the  presence 
of  hydrogen,  form  ammonia.  As  ammonia  decomposes  at  a 
very  low  temperature  (500  to  1,000  deg.  C.)  only  the  silent 
discharge  seems  available,  and  the  yields  are  not  commer- 
cial. The  most  promising  of  all  direct  ammonia  processes 
seems  to  be  that  of  Haber.  In  this  process,  a  catalytic  agent 
is  used  and  under  a  heavy  pressure  the  nitrogen  molecule  is 
decomposed  and  united  to  the  hydrogen  thus  forming  am- 
monia. Salts  of  uranium  seem  to  be  preferred  as  the  cata- 
lytic agent  and  have  the  power  of  acting  on  nitrogen  at  a 
temperature  of  about  500  deg.   C. 

Fourth. — Production  of  a  high  temperature  by  combus- 
tion utilizing  either  catalytic  agents  or  simply  by  producing 
a  high  temperature  by  means  of  the  explosion  or  combustion 
of  gases  directly  combining  the  nitrogen  and  oxygen  to  form 
nitric  oxide,  NO.  This  method  early  used  by  Bunsen  in  the 
combustion  of  hydrogen  to  form  water  has  been  applied  to 
coke  oven  gases  by  Ilausser.  A  bomb  is  used  and  the  mix- 
ture of  gas  and  air  is  fixed  electrically,  the  small  amount  of 
NO  formed  is  recovered  and  converted  into  nitric  acid, 
HNO,. 

The  chemical  form  in  which  the  commeroi:\l  supplies  of 
coinbiiU'd  nitrogen  appear  on  the  market  is  (hie  largely  to 
existing  commercial  conditions.  The  nitric  aci<l  combined  as 
sodium  nitrate  occurs  in  this  form  simply  on  account  of 
being  naturally  produced  in  this  form.  The  ammonia  aji  • 
pears  on  the  market  as  ammonia  sulphate  largely  on  account 
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of  the  cheapness  with  which  sulphuric  acid  can  be  obtained, 
and  the  widely  distributed  plants  for  its  manufacture,  making 
it  one  of  the  cheapest  and  most  convenient  forms  of  com- 
bining with  ammonia.  It  is  probable  that  in  commercial 
nitrogen  fixing  plants,  if  both  ammonia  and  nitric  acid  arc 
manufactured,  one  of  the  most  convenient  forms  for  market- 
ing this  product  will  be  by  using  nitric  acid  ir  place  of  sul- 
phuric acid  making  ammonia  nitrate,  NH4NO3.  This  product 
is  on  the  market  at  present  but  is  only  manufactured  from 
sodium  nitrate  and  from  ammonia,  or  in  some  of  the  plants 
where  nitric  acid  is  manufactured,  ammonia  is  shipped  to  the 
nitric  acid  plants  to  be  manufactured  into  ammonia  nitrate. 
The  advantage  of  ammonia  nitrate  is  that  it  has  a  nitrogen 
content  of  35  per  cent,  in  this  respect  being  a  much  more 
concentrated  nitrogen  product  either  for  the  processes  of 
manufacturing  other  compounds  of  nitrogen  or  for  use  in 
the  fertilizer  industry. 

Physical  Limitations  and  Those  Fixed  by  Natural  Sources 

The  competition  with  natural  sources  will  fix  the  com- 
mercial limitations  or  selling  prices  for  these  various  nitrogen 
compounds  and  in  considering  the  possible  developments  of 
the  processes  it  will  be  interesting  to  see  to  what  extent  they 
have  definite  theoretical  limitations,  as  these  will  greatly 
aflect  any  comparison  of  possibilities.  Before  considering  in 
detail  these  processes  we  might  endeavor  to  investigate 
whether  our  present  conception  of  the  physical  and  chemi- 
cal reactions  involved  impose  real  limitations,  or  whether 
there  is  an  uncertain  boundary  which  further  developments 
may  encroach  upon,  perhaps  thus  continually  improving  the 
efficiency  and  possibilities  commercially.  If,  for  instance,  the 
nitric  oxide  processes  which  utilize  only  2  per  cent,  to  4  per 
cent,  of  the  energy  supplied  to  the  furnace  are  limited  to 
this  amount  by  the  inefficiency  of  the  apparatus,  there 
are  much  greater  possibilities  of  development  than 
would  be  the  case  if  the  process  has  definite  phy- 
sical or  thermodynamic  limitations,  and  the  present 
apparatus  utilizes  a  favorable  percentage  of  this  possible 
ultimate  limit.  To  some  extent  these  theoretical  limitations 
are  not  always  sharply  defined,  and  research  will  extend  this 
horizon,  but  we  may  determine  some  of  these  limitations 
quite  definitely. 

Theoretical  Limitations 

As  we  are  considering  this  subject  from  its  engineering 
aspects,  it  may  be  excusable  to  examine  some  of  the  theoret- 
ical limitations  imposed  by  the  laws  of  physical  chemistry, 
and  in  reviewing  what  may  be  termed  elementary  formula, 
it  is  interesting  to  note  that  the  investigation  of  these  theo- 
retical limitations  has  been  of  fundamental  importance  to 
physical  chemistry  in  extending  the  application  of  the  laws 
of  chemical  dynamics. 

Molecular  Inertness  of  Nitrogen 

The  elements  carbon,  C,  and  nitrogen,  N,  possess  a 
marked  similarity  in  the  fact  that  the  molecule  of  each  is 
composed  of  two  or  more  atoms  united  together  with  a  bond 
representing  a  large  amount  of  energy.  Nitrogen,  having  an 
atomic  weight  of  14,  has  a  normal  molecular  weight  of  28, 
indicating  two  atoms  to  the  molecule,  and  in  this  molecular 
form  it  occupies  79.2  per  cent,  of  the  volume  of  the  earth's 
atmosphere.  To  separate  this  molecule  into  its  constituent 
atoms  and  cause  these  atoms  to  combine  with  other  ele- 
ments is  the  problem  of  the  fixation  of  nitrogen.  Unless 
combined  in  the  atomic  form,  the  enormous  bond  between 
the  atoms  causes  them  to  combine  upon  themselves  into  the 
inert  form  of  molecular  or  atmospheric  nitrogen.  The  ordin- 
ary compounds  of  nitrogen  are  formed  only  by  the  expendi- 
ture of  a  large  amount  of  energy,  the  union  of  molecular 
nitrogen.  Ns,  and  molecular  oxygen,  Oj,  to  form  nitric  oxide, 
NO,  being  represented  by  the  formula, 

N2   +   O2  =  2NO  =  —43,000   calories 


Or  in  other  words,  to  form  one  gram  molecule  of  nitric 
oxide,  NO,  requires  the  expenditure  of  energy  amounting  to 
21,500  calories. 

The  general  similarity  to  carbon  in  this  molecular  inert- 
ness makes  an  interesting  comparison. 

Thus 

2  CO  +  O:  =  2  CO2  =  134,000  calories. 
C2  -f  O2  =  2  CO  =  58,000  calories. 
The  formation  of  one  gram  molecule  of  CO  therefore  repre- 
sents the  liberation  of  29,000  calories  while  the  formation  of 
one  gram  molecule  of  CO2  from  CO  represents  67,000  cal- 
ories or  a  total  of  96,000  calories  in  the  formation  of  CO2  from 
the  original  elements  C  and  O.  When  amorphous  carbon 
therefore  is  caused  to  assume  the  gaseous  condition  and 
unite  with  a  molecule  of  oxygen  there  is  liberated  29,000 
calories  but  after  assuming  this  condition  in  which  the  mole- 
cule is  no  longer  composed  of  the  inert  carbon  molecule,  a 
second  gram  molecule  of  oxygen  units  with  the  CO  and  liber- 
ates 67,000  calories  additional.  The  second  molecule  of  oxy- 
gen therefore  liberates  38,000  calories  more  than  the  first 
molecule,  and  as  the  oxygen  molecules  were  alike  this 
energy  represents  the  bond  uniting  the  carbon  atoms  and 
the  energy  necessary  to  break  down  the  bond  between  these 
atoms  and  produce  a  gaseous  condition  from  the  amorphous 
condition. 

Returning  to  the  nitrogen  molecule,  it  is  apparent  that 
the  formation  of  the  gram  molecule  of  NO  requires  21,500 
calories  in  comparison  to  carbon  liberating  29,000  calories  to 
form  CO;  that  is,  the  nitric  acid  reaction  is  endothermic 
while  the  carbon  monoxide  reaction  is  exothermic,  llpon 
adding  a  second  molecule  of  oxygen  to  the  nitric  oxide  to 
form   the   peroxide   we   find, 

2  NO  +  Oj  =  2  NO2  —  27,000  calories 
or  13,500  calories  per  gram  molecule  are  liberated  after  pre- 
viously expending  21.500  calories  to  form  NO.  Since  there  ii 
liberated  only  13,500  calories  upon  adding  a  second  molecule 
of  oxygen,  the  net  energy  required  to  form  the  NO2  would 
be  8,000  calories.  The  first  molecule  of  oxygen  required  21,- 
500  calories  whereas  the  second  required  only  8,000  calories, 
so  that  13,500  calories  were  required  by  the  nitrogen  mole- 
cule to  prepare  it  for  combination  with  the  oxygen. 
[The  May  15  issue  of  Electdical  News  will  contain  a  descrip- 
tion of  the  chief  electrical  methods  of  manufacture  to  date. 
—Ed.] 


The  Turn  of  the  Tide 

An  encouraging  note  is  struck  in  the  current  issue  of 
Telephone  Talk,  the  little  magazine  published  by  the  British 
Columbia  Telephone  Company.  It  points  out  that  net  in- 
creases in  the  number  of  subscribers  took  place  in  March,  as 
compared  with  February,  in  Vancouver  and  Victoria,  as  well 
as  in  several  of  the  smaller  exchanges  of  the  company.  A  net 
gain  is  also  noted  for  the  province  as  a  whole.  This  would 
indicate  that  this  province  has  resumed  its  forward  march. 

That  steady  expansion  is  expected  is  further  shown  by 
the  announcement  that  the  telephone  company  has  in  hand 
estimates  of  $32,796  in  Vancouver;  $1,790  in  North  Vancou- 
ver; $22,145  in  Victoria,  and  $5,750  in  Nanaimo,  as  well  as 
improvements  in  hand  at  Courtenay  and  Ladysmith.  During 
the  past  few  months  the  company  have  been  perfecting  their 
equipment  wherever  tests  showed  that  improvement  could  be 
made  and  also  have  been  doing  work  on  many  of  their  ex- 
change buildings  so  that  everything  will  be  efficiently  main- 
tained. 


The  St.  Marys  Water,  Light  &  Heat  Commission  are 
said  to  be  reimbursing  such  of  their  customers  as  may  have 
to  discard  their  60  cycle  motors  in  coming  over  to  the  hydro 
lines,  by  a  payment  of  25  per  cent,  of  the  original  cost  of  the 
motors  and  by  endeavoring  to  make  a  sale  of  these  old 
motors. 
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Hudson  Bay  Co.  Vancouver  Store 

Isolated  Plant  and  Electrical  Equipment  is  Now  Complete- 
One  of  the  Finest  on  the  Pacific  Coast 

By  R.  L.  Vaniman.  B.S. 

V'ancouver,  British  Columbia,  now  claims  one  of  the  finest 
isolated  plants  on  the  Pacific  Coast  in  the  installation  jusi 
completed  in  the  new  Hudson's  Baj'  Company's  departmental 
store.  The  equipment  is  complete  in  every  detail,  and  the 
building  is  not  dependent  on,  nor  does  it  have  connection 
with,  any  outside  source  of  electrical  service  for  light  and 
power. 

The  store  building  at  present  is  a  concrete  structure 
having  a  frontage  of  130  feet  on  Georgia  Street  and  175  feet 
on  Seymour  Street,  and  is  six  storeys  in  height,  with  an  ad- 
ditional two  storeys  underground — a  basement  and  sub-base- 
ment. Eventually  it  is  proposed  to  extend  the  building  along 
Georgia  Street  to  Granville  Street,  making  the  frontage  260 
feet,  and  to  add  four  storeys,  making  the  completed  building 
175  feet  by  260  feet  and  ten  storeys  high,  exclusive  of  the 
two  floors  underground. 

The  exterior  of  the  building  is  finished  in  white  terra- 
cotta; the  windows  are  exceptionally  large,  thus  obtaining 
maximum  illumination  from  natural  light.  The  interior  wood- 
work, as  well  as  the  outer  doors,  is  mahogany,  and  all  the 
shop  fixtures  are  of  the  same  material.  The  effect  is  very 
pleasing  and  rich  in  appearance,  and  entitles  the  store  to 
the  distinction  of  being  the  finest  of  its  kind  in  Western  Can- 
ada. 

The  Power  Plant 

The  present  power  plant  consists  of  two  300  horse-power 
water  tube  boilers  burning  oil  fuel,  set  singly;  two  480  h.p. 
Corliss  engines  direct  connected  to  two  300  kilowatt  direct- 
current  compound  wound  three-wire  generators;  a  20-ton 
refrigerating  plant;  a  vacuum  cleaner  system,  and  various 
auxiliary  apparatus,  as  ventilating  fans,  pumps,  air  compres- 
sors, etc.  Provision  has  been  made  for  the  completed  build- 
ing in  the  design  of  the  plant,  and  at  that  time  it  is  proposed 
to  add  two  300  h.p.  boilers  and  two  steam  generating  units  of 
the  same  type  as  now  installed.  To  this  end  all  piping  has 
been  made  sufficiently  larger  than  required  for  the  present 
building,  as  have  the  electric  feeders,  the  switchboard  and 
the  auxiliary  apparatus. 

The  Corliss  engines  are  rated  at  480  h.p.  but  are  capable 
of  developing  600  indicated  h.p.  continuously  for  a  period  of 
four  hours.  The  generators  are  also  capable  of  carrying  a 
load  of  ;175  kilowatts  for  two  hours,  with  a  maximum  rise  in 
temperature  of  60  degrees  Centigrade  above  the  surrounding 
air;  these  machines  are  three-wire  of  the  Dubrowolsky  type, 
and  are  connected  to  the  switchboard  by  means  of  under- 
ground cable  in  conduit.  The  compensating  coils  are  located 
behind  the  main  switchboard  and  are  connected  in  the  same 
manner.  The  voltage  of  the  generators  is  220  volts  at  no 
load,  witli  a  compounding  effect  giving  228  volts  at  full  load; 
220  volts  are  used  for  the  power  circuits  and  110  volts  for  all 
lighting  circuits. 

The  main  switchboard  is  of  two-inch  blue  Vermont  mar- 
ble, surmounted  by  a  marble  cornice;  is  33  feet  long  and 
stands  six  feet  away  from  the  wall,  one  end  being  returned 
to  the  wall  by  means  of  marble  slabs,  in  which  is  set  a  copper 
grille  door.  The  board  is  made  up  of  thirteen  panels,  eight 
of  these  bearing  the  light  and  power  switches,  one  the  total- 
izing instruments,  and  the  remaining  four  are  generator 
panels,  of  which  two  at  present  are  blank.  The  light  switches 
are  all  single  throw  triple  pole  fused,  with  enclosed  cartridge 
fuses  mounted  on  slate  slabs  in  the  rear  of  the  board,  and 
the  power  switches  arc  single  throw  double  pole,  fused  in  tlic 
same  manner.  Copper  name  plates  above  all  the  switches 
indicate  the  portion  of  the  building  or  piece  of  apparatus  con- 
trcdled   by   them,     .'^witches  were   used  on   power  circuits   in- 


stead of  circuit  breakers,  as  in  the  case  of  a  short  circuit  on  .; 
power  line  the  fuse  will  "blow"  before  the  main  line  circuit 
breakers  open,  thus  preventing  a  cessation  of  the  service.  It 
often  happens,  that  the  action  of  circuit  breakers  on  power 
lines  is  so  slow  that  the  main  circuit  breakers  also  open.  It 
is  obvious  that  continuity  of  service  is  imperative  in  the  light- 
ing of  a  departmental  store,  and  must  be  given  first  con- 
sideration in  the  design  of  the  electrical  system  and  appara- 
tus. 

Function  of  Totalizing  Panel 

The  totalizing  panel  carries  a  totalizing  ammeter  which 
indicates  the  total  current  output  of  the  generators,  two 
Thompson  astatic  integrating  wattmeters — one  to  record  the 
output  for  lighting  service  and  the  other  for  power,  ground 
detector  lamps,  a  voltmeter  switch,  an  ammeter  switch  and 
an  electrically  operated  clock.  On  each  generator  panel  are 
mounted  two  ammeters  for  reading  the  current  on  the  two 
legs  of  the  system,  a  double  pole  interlocking  circuit  breaker, 
one  single  pole  and  two  double  pole  switches,  and  a  field 
rheostat  and  voltmeter  plug.  At  the  end  of  the  switchboard 
is  a  bracket  carrying  two  voltmeters,  and  by  means  of  these 
meters  and  the  arrangement  of  the  voltmeter  plug  wiring,  the 
voltage  of  the  busbars  and  the  incoming  machine  may  be  read 
simultaneously  when  paralleling  generators. 

There  are  two  sets  of  busbars,  one  for  light  service  and 
one  for  power.  These  busbars  are  tapped  to  the  various 
switches  by  copper  straps,  and  from  these  copper  rods  ex- 
tending up  through  a  slate  slab  at  the  top  of  the  board  con- 
nect to  the  outgoing  feeders  by  means  of  heavy  lugs.  Direct- 
ly over  this  slab  is  a  sheet-iron  junction  box  in  which  the 
cables  distribute  to  the  several  conduits. 

The  power  feeders  supply  current  to  the  motors  driving 
the  ammonia  compressor,  air  compressors,  elevators,  venti- 
lating fans,  pumps,  belt  conveyors  and  cash  tube  blowers,  a 
total  of  forty  pieces  of  apparatus  having  a  total  capacity  of 
70  h.p.  Where  more  than  one  motor  is  supplied  by  a  single 
feeder,  a  marble  slab  upon  which  are  mounted  the  necessary 
fused  switches  is  used  to  reduce  the  wiring  to  the  proper  size 
for  the  several  motors.  All  ventilating  fans,  motors,  and  the 
ammonia  compressor  and  vacuum  cleaner  machine  motors, 
are  provided  with  speed  controllers  giving  speed  reduction 
below  or  increase  above  normal  by  armature  and  field  con- 
trol respectively.  Several  of  the  pumps  are  controlled  auto- 
matically by  float  switches  located  in  the  tanks  or  sump  pits; 
others  by  pressure  regulators  which  start  the  pumps  when 
the  pressure  drops  to  a  certain  predetermined  value,  and 
stops  them  when  the  pressure  is  raised  a  certain  amount. 

The  lighting  feeders  distribute  to  three  panels  on  each 
upper  floor;  there  is  a  panel  located  at  each  end  of  the  build- 
ing for  controlling  the  lighting,  and  the  third  panel  is  lo- 
cated in  the  work  room  section.  The  panels  are  built  of 
black  slate  and  have  three-wire  busbar  distribution.  The 
work  room  panel  has  two  30  ampere  two-wire  250-voit  switch- 
es for  power  as  sewing  machine  motors,  etc.,  and  eight  two- 
wire  ]10-volt  switches  for  lights  over  work  tables,  for  press- 
ing irons,  glue  pots.  etc.  The  lighting  panels  have  two-wire 
circuits  controlled  by  push  buttons;  separate  doors  are  pro- 
vided over  the  switches,  and  over  the  busbars  and  fuses;  en- 
closed cartridge  fuses  are  used  throughout. 

A  feature  of  the  panels  used  for  lighting,  and  not  found 
in  every  building,  is  the  two  sets  of  busbars  connected  to 
separate  feeders.  One  section  controls  the  circuits  to  the 
lamps  which  are  required  to  light  the  building  for  cleaning 
at  night,  and  the  other  set  controls  the  remaining  circuits. 
During  business  hours  both  day  and  night  circuits  arc  used, 
if  required;  when  the  store  is  closed  the  switches  at  the  main 
switchboard  controlling  the  day  feeders  are  opened,  and  the 
night  lights  can  only  be  used.  This  saves  waste  of  power 
and  unnecessary  use  of  lamps. 

The  lighting  fixtures  on   the  iqiper  floors  are   finished  in 
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bronze,  and  are  of  the  type  best  suited  for  their  location  and 
the  kind  of  illumination  desired.  In  the  sales  space  semi- 
indirect  fixtures  are  used,  while  direct  lighting  is  used  in  the 
stairs,  halls  and  work  rooms.  Alba  shades  of  pleasing  de- 
sign are  used  throughout  the  building.  The  first  floor  is 
lighted  by  means  of  intensified  three  carbon  arc  lamps  mount- 
ed in  ornamental  bronze  casings.  These  arcs  require  4^2  am- 
peres at  110  volts  and  give  about  1,200  candle-power;  they 
are  exceptionally  free  from  the  flicker  usually  characteristic 
of  arc  lamps,  and  by  means  of  double  opal  glass  globes  the 
glare  of  the  strong  intense  light  is  eliminated.  These  are 
controlled  from  panels,  as  are  the  lights  on  the  upper  floors. 

The  show  window  and  marquise  lights  are  controlled  by 
three  special  panels  on  the  first  floor,  each  having  six  sets  of 
busbars;  two  of  these  feed  alternate  lights  in  the  marquise; 
one,  the  base  receptacles  in  the  show  windows;  and  the  re- 
maining three  supply  current  to  the  window  reflector  lights, 
each  one  controlling  every  third  lamp.  Each  set  of  busbars 
is  controlled  by  a  triple  pole  fused  switch,  and  the  branch 
circuits  have  enclosed  fuses^  but  not  individual  switches. 

In  the  sub-basement  one  panel  controls  the  lights  in  the 
.shipping  and  packing  space,  one  the  lights  in  the  engine  boil- 
er, and  machine  rooms,  and  a  third  has  connected  to  it  all 
the  stair  and  hall  lights  throughout  the  building,  also  those 
lights  located  in  front  of  elevators.  By  proper  arrangement 
of  the  circuit  light  is  insured  in  these  important  places  even 
though  one  circuit  be  temporarily  out  of  commission.  A 
panel  located  in  the  pent  house  controls  the  circuits  to  tlic 
roof  standards;  all  wiring  to  these  standards  is  done  with 
lead-covered  waterproof  wire. 

On  the  second,  fourth  and  si.xtli  floors  two  additional 
panels  have  been  installed  and  conduit  run  from  same  to  the 
exterior  of  the  building  in  order  that,  at  any  time,  the  win- 
dows may  be  outlined  by  strings  of  incandescent  lamps  by 
simply  pulling  in  wires  and  connecting  same  to  the  panels. 

The  show  cases  are  lighted  from  circuits  taken  from  the 
light  panels  on  the  various  floors  and  terminating  in  floor 
boxes  or  base  plugs.  Each  case  has  a  separate  push  button 
switch  mounted  in  a  recess  in  its  base,  thus  giving  individual 
control  of  case  lights. 

Signal  and  Fire  Alarm  Systems 
In  a  conspicuous  place  on  each  of  the  sales  floors  there 
is  a  light  bracket  having  four  different  colored  lamps,  and  a 
gong  is  located  nearby.  This  is  used  as  an  employees'  signal 
system,  and  is  operated  by  a  control  board  at  the  citj'  tele 
phone  exchange  located  in  the  building.  By  pushing  a  button 
the  gongs  ring  on  all  floors,  and  four  push  buttons,  having 
pilot  lamps  of  same  color  as  those  in  the  brackets,  control 
the  lamps  of  respective  colors  on  all  floors.  Four  important 
employees,  who  might  be  needed  or  wanted  at  various  points 
in  the  store,  have  a  particular  color  assigned  to  each  of  them. 
In  case  request  is  made  to  a  salesman  for  one  of  these  em- 
ployees, the  salesman  at  once  telephones  the  exchange  opera- 
tor; the  operator,  in  turn,  rings  the  gongs  and  lights  the 
lamps  of  that  particular  color  assigned  to  this  employee. 
The  person  being  signalled  sees  the  lighted  lamp  and  calls 
l\\e  telephone  operator  to  determine  at  what  part  of  the  build- 
ing his  presence  is  required  or  desired;  by  this  system,  much 
time  is  saved  both  the  customers  and  employees  of  the  store. 
There  are  a  number  of  low-tension  or  battery  operated 
systems  in  the  building,  which  are  quite  interesting  and  use- 
ful; these  include  the  two  fire  alarm  systems,  the  time  clocks, 
the  watchman's  detector,  the  temperature  indicators  and  the 
three  telephone  systems.  There  are  two  fire  alarm  systems, 
but  neither  has  direct  connection  to  the  city  fire  station.  The 
reason  for  this  is  obvious  when  one  considers  the  unneces- 
sary risk  of  life  by  a  panic  should  a  false  alarm  be  turned  in 
by  some  meddlesome  person,  a  reason  which  only  applies  in 
public  buildings  where  large  crowds  congregate.  One  of  the 
systems  has  break  glass  stations  of  the   Edwards  type,  and 


the  gong  in  the  engine  room  can  be  rung,  not  only  by  break- 
ing the  glass,  but  also  by  a  key,  the  latter  being  used  for 
testing  purposes.  This  is  called  the  house  or  interior  sys- 
tem, and  is  used  when  a  small  fire  occurs  which  is  not  likely 
to  require  the  services  of  the  City  Fire  Department.  An  an- 
nunciator in  the  engine  room  indicates  the  portion  of  the 
building  from  which  the  alarm  has  been  turned  in. 

The  other  fire  alarm  system  is  of  the  Gamewell  type,  and 
can  only  be  operated  by  breaking  a  glass  and  pulling  down 
a  lever,  this  causing  a  gong  to  ring  in  the  engine  room  and 
operating  an  annunciator  which  indicates  the  location  of  the 
alarm  in  the  building.  When  an  alarm  is  turned  in  on  this 
system  the  engineer  knows  at  once  that  the  fire  threatens  to 
be  of  a  serious  nature,  and  he  immediately  turns  in  a  citj' 
alarm  by  means  of  an  auxiliary  city  box  located  near  the  an 
nunciators  of  the  two  systems.  Two  stations  of  each  system 
are  located  on  each  floor. 

For  fire  drill  and  alarm  purposes  there  is  a  gong  located 
on  each  floor  connected  to  the  engine  room.  By  a  system 
of  switches  one  or  all  of  these  gongs  can  be  rung  as  desired 
or  considered  necessary  by  the  engineer. 

Electric  Clocks  and  Detector  System 

On  each  floor  there  is  an  electrically  operated  IS-inch 
dial  clock  enclosed  in  a  handsome  spun  copper  case;  in  addi- 
tion, there  is  a  similar  clock  located  on  the  main  switch- 
board. These  clocks  are  all  operated  by  impulses  transmit- 
ted at  30-second  intervals  by  a  master  clock  of  the  mercurial 
compensated  pendulum  type,  guaranteed  not  to  vary  more 
than  ten  seconds  per  month. 

The  watchman's  detector  system  consists  of  three  key- 
operated  stations  on  each  floor,  and  a  master  station  in  the 
store  superintendent's  office.  The  master  station  has  a  chart 
on  which  are  marked  the  station  numbers,  and  on  which  lines 
are  drawn  representing  ten-minute  intervals.  Turning  a  key 
in  a  station  transmits  an  impulse  to  the  master  station  oper- 
ating a  magnet  with  a  pin  point  on  its  armature,  which 
punches  a  hole  in  the  chart.  By  this  method  the  movements 
of  the  watchman  are  graphically  recorded,  and  his  position  in 
the  building  at  any  time  can  be  determined  at  once  by  a 
glance  at  the  chart. 

A  low-tension  system  of  great  importance  to  the  operat- 
ing engineer,  and  which  does  much  towards  insuring  com- 
fort to  the  patrons  of  the  store,  is  a  temperature  indicator 
system.  On  each  floor,  at  opposite  ends  of  the  sales  space, 
there  are  located  two  temperature  indicators  which  are  elec- 
trically connected  to  an  indicating  board  in  the  engine  room. 
This  board  consists  of  a  row  of  keys  and  a  number  of  pilot 
lamps  mounted  behind  small  circular  glass  windows,  on 
which  are  numbers  indicating  degrees  Fahrenheit.  When  a 
key  is  pressed  the  temperature  of  the  part  of  the  particular 
floor  controlled  by  this  key  is  indicated  by  a  lamp  which  illu- 
minates the  number  denoting  the  temperature  in  degrees 
Fahr.  Each  temperature  indicator  throughout  the  building 
has  a  corresponding  key  and,  in  addition,  there  is  an  indicator 
located  on  the  exterior  of  the  building  for  denoting  outside 
temperature,  also  having  an  individual  key. 

Very  Complete  Telephone  Service 

There  are  three  separate  and  distinct  telephone  systems 
in  the  building.  The  store  has  its  own  private  branch  ex- 
change, to  which  100  telephones  throughout  the  building  are 
connected;  this  exchange  is  connected  by  a-  number  of  trunk 
lines  to  the  local  city  excliange  of  the  British  Columbia 
Telephone  Company.  In  addition  there  is  an  order  room, 
which  is  really  a  small  private  exchange,  it  being  connected 
by  trunks  to  the  store's  private  exchange.  Customers  call 
the  store  to  give  orders  and  are  at  once  connected  to  the 
order  room,  where  efficient  clerks  note  down  their  orders 
and  then  send  same  to  the  various  departments  concerned  to 
be  filled.  This  saves  the  customer  the  inconvenience  of  dis- 
(Concluded  on  page  44) 
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Steam  Railway   Electrification 

By  W.  S.  Murray' 

That  a  thing  of  any  character  has  the  right  to  live  ami 
improve  is  based  entirely  on  Vi'hether  it  is  founded  on  cor- 
rect principles.  In  the  early  days,  when  electrical  movement 
was  first  introduced  on  heavy  traction  railroads,  theory  was 
strong  and  practice  severely  limited.  The  guiding  principle 
upon  which  electrical  men  based  their  opinions  that  electri- 
fication had  its  proper  place  in  the  economic  world  was  that 
by  its  use  certain  savings  could  be  eflfected  that  would  jus- 
tify the  investment  necessary  to  secure  it.  There  was  en- 
tirely outside  of  this,  but  indirectly  an  economic  factor,  the 
advantage  accruing  to  the  passenger  in  the  form  of  a  clean 
ride.  While  I  have,  of  course,  been  keenly  interested  in  elec- 
trification that  has  been  applied  to  other  railroads,  naturally 
the  past  10  years'  association  with  the  New  Haven  work, 
during  which  time  over  $15,000,000  have  been  expended  in 
this  department  of  betterment,  has  brought  the  real  elements 
of  its  progress  within  very  close  range. 

In  June,  1914,  the  first  New  York,  New  Haven  &  Hart- 
ford passenger  train  was  operated  from  Grand  Central  Sta 
tion  to  New  Haven  over  a  four-track  electrified  route  of  7J 
miles  in  length.  Between  New  York  and  New  Haven,  meas- 
ured upon  a  single  track  basis,  there  are  some  500  miles  of 
electrified  line,  of  which  184  are  included  in  yards  and  sidings. 
On  these  tracks  to-day,  every  class  of  passenger,  freight  and 
switching  movement  is  made,  and  electrical  statistics  are 
kept  of  all  power  house,  line  or  equipment  failures,  a  refer- 
ence to  them  suggesting  the  features  of  electrical  operation 
that  requires  first  attention  for  the  betterment  of  service. 

A\'hile  our  present  freight  movement  by  electricity  on  the 
main  line  is  to-day  limited  both  on  account  of  the  general  de- 
pression in  business,  together  with  the  fact  that  a  full  com- 
plement of  electric  freight  locomotives  is  not  yet  at  hand, 
there  is  no  question  in  my  mind  but  that  the  greatest  return.'^ 
to  be  secured  by  electrification  will  be  through  freight  move- 
ment. While  in  the  past  we  have  appreciated  the  economies 
to  be  secured  through  electrification,  l)y  virtue  of  the  lesser 
expenditures  required  in  fuel  and  maintenance  of  electric 
engines  as  against  steam,  there  is  fast  coming  to  the  front 
what  might  be  called  a  more  v'isualized  economy  in  the  re- 
duction of  expenses  by  effective  savings  in  train  miles. 

Illustrative  of  the  economic  value  of  a  "kilowatt  hour"  in 
its  application  to  an  electrilication  system.  1  quote  from  a 
part  of  a  recent  le-tter  which  had  reference  tn  the  vitilization 
of  some  4,500  kw.  of  demand  in  connection  vvilli  its  applica- 
tion to  the  eastern  section  of  our  electrification  zone.  I  wmild 
particularly  draw  your  attention  to  the  item  of  .$4!),275,  wliicli 
has  reference  to  the  economies  to  be  gained  by  the  double 
heading  of  freight  trains  operated  between  Harlem  River  and 
New  Haven.  This  economy,  and  its  automatic  complement, 
the  increase  of  track  capacity,  are  the  phases  of  electrification 

"  ConRuUinff  KiiKinocr,  Now  Yoik,  New  Ilavon  &  Ilnrtford— Kxtrnct 
of  pftpor  road  before  Western  Society  of  Kngiiioers. 


tliat  are  striking  deep  into  the  cousideratitJU  of  the  steam 
operating  railroad  man. 

"(1)  The  extension  of  the  station  contemplates,  as  you 
know,  supplying  a  maximum  single-phase  demand  of  approxi- 
mately 4,500  kw.  This  amount  of  power,  measured  by  train 
units,  would  permit  the  operation  of  13  additional  daily  trains 
in  fast  freight  service  of  average  tonnage  or  its  equivalent  in 
any  other  class  of  service  between  Harlem  River  and  New 
Haven. 

"(3)  The  number  of  kilowatt  hours  which  would  be  con- 
sumed by  the  above  trains  would  be  17,500  kw.h.  annually, 
and,  upon  a  coal  ratio  of  1  to  2  in  electric  and  steam  service 
and  a  basis  of  3  lbs.  per  kilowatt  hour  and  $3  per  ton,  an  an- 
nual saving  to  the  railroad  company  of  $78,750  is  indicated. 

"(3)  Further  translating  the  above  movement  into  engine 
miles,  our  log  sheet  records  indicate  that  the  number  of  en- 
gine miles  required  for  the  above  movement  would  be  990, 
which,  multiplied  by  the  difference  in  cost  of  engine  repairs 
at  five  cents  per  engine  mile,  ciTects  an  annual  saving  of  $18,- 
350. 

"(4)  The  transfer  of  12  daily  trains  from  steam  to  elec- 
tric service  will  permit  a  further  extension  of  our  present 
practice  of  'double  heading'  trains  in  electric  service,  thus 
saving  450  daily  train  miles,  which,  as  shown  by  our  log  sheet, 
will  secure  an  annual  reduction  in  train  wages  of  30  cents  per 
train  mile,  corresponding  to  an  annual  reduction  of  $49,275. 

"(5)  A  supply  of  approximately  3,000  kw.  (average)  to 
the  New  Haven  end  of  the  line  will  effect  a  further  saving 
of  $16,500  in  transmission  losses,  as  compared  with  the  trans- 
mission losses  of  the  same  amount  of  power  from  Cos  Cob 
Station,  the  above  savings  being  based  upon  the  conservative 
cost  of  5  miles  per  kw.h.  In  e.xplanation  of  the  apparently 
large  value  of  the  saving  in  transmission  losses  to  be  effected 
by  this  small  installation,  it  will  be  evident  that  its  value  is 
a  maximum  when  applied  at  the  extreme  end  of  the  trans- 
mission system. 

"(6)  No  tangible  values  can  be  assigned  for  the  very  im- 
portant effect  upon  the  regulation  in  line  voltage  at  New 
Haven,  which  will  be  reflected  in  the  cost  and  efficiency  of 
operation  in  many  ways. 

"(7)  The  summary  of  the  total  savings  as  above  which 
will  be  effected  is  as  follows: 

Fuel $78,750 

Engine  repairs 18,250   • 

Engine  and   train  wages 49,375 

Transmission   losses 16,500 


$162,775" 
If  any  criticism  can  be  jdaced  with  regard  to  the  mailer 
of  freight  movement  liy  electricity,  1  would  say  it  would  be 
in  the  mailer  of  speed.  The  electric  frei.t-ht  locomotives  of 
the  New  York,  New  Haven  &  Hartford  were  built  on  speci- 
fications that  permitted  them  to  operate  1.500-ton  trains  on 
level  track  at  35  miles  per  hour.  While  the  speed  elemonl, 
in  as  far  as  the  New  Haven  service  is  concerned,  may  be 
entirely  justified,   due   to   the   very   large   ratio   of   passenger 
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to  its  total  service,  thus  permitting  the  freight  trains  to  clear 
promptly  for  passenger  traflic,  I  would  say  that  where  the 
ratio  of  passenger  service  is  less,  the  speed  element  for  equal 
horse-power  could  be  more  valuably  thrown  into  traction. 
For  example,  the  New  Haven  locomotives  have  drawbar  pull 
characteristics  that  permit  the  operation  of  3,000-ton  trains 
by  double-heading.  If  these  engines  were  reduced  in  speed 
by  35  per  cent,  and  their  traction  increased  by  the  same  per- 
centage. 4,000  tons  would  be  the  resulting  double-header  trail- 
ing load,  which  in  turn  would  effect  a  large  saving  in  train 
miles,  were  these  engines  to  be  operated  on  a  property  less 
subject  to  passenger  movement. 

Reliability  of  Switching  Gear 

Much  valuable  information  has  been  developed  in  the 
past  two  years  in  connection  with  the  handling  of  classifi- 
cation and  switching  yards  by  electric  motive  power.  An  idea 
as  to  the  reliability  of  this  class  of  service  may  be  gained  in 
saying  that  in  1,000,000  electric  switch  engine  miles  there  has 
been  but  one  failure.  The  New  Haven  property  includes  in  it 
two  large  switching  yards;  the  Oak  Point  yard,  containing  35 
miles  of  track,  and  the  Harlem  River  yard,  25  miles.  The 
introduction  of  the  electric  engine  in  these  yards  has  in- 
creased the  speed  of  the  yards  very  greatly,  and,  as  nearly 
as  I  can  gather  from  the  yardmasters,  this  increase  of  speed 
has  been  secured  with  a  ratio  of  electric  engines  to  steam 
engines  replaced  varying  between  4  to  6  and  6  to  10. 

Electricity  in  trunk  line  territory  is  now  on  a  plane  of 
consideration  entirely  different  from  the  earlier  days,  when  it 
was  new,  untried,  and  problematical. 

It  would  seem  very  inappropriate,  with  so  good  an  op- 
portunity as  this,  not  to  say  a  word  or  two  as  to  "system.'' 
I  am  frankly  willing  to  admit  that  I  am  a  firm  believer  in  the 
single-phase  system  for  trunk  lines,  the  governing  element  in 
which,  from  an  electrical  standpoint,  has  been  the  transmis- 
sion system.  In  a  rigorous  determination  to  adhere  to  this 
principle  as  correct  for  such  a  field  it  has  not  been  to  gain- 
say the  application  of  direct  current  in  the  territory  where 
it  rightly  belongs,  namely,  where  the  governing  element  has 
been  (mass  trains  under  acceleration  and  braking  in  close 
headway)  in  translation.  As  a  citation  of  the  two  examples,  I 
would  offer:  (1)  The  electrification  from  New  York  to  New- 
Haven,  and  (2)  the  electrification  of  the  New  York  subways. 

In  closing  my  address  I  would  speak  of  two  things  which 
to  my  mind  are  most  pertinent  to  the  advance  and  success- 
ful utilization  of  electricity  in  the  field  of  heavy  traction.  The 
first  is  with  reference  to  the  mercury  arc  rectifier,  and  the 
second  is  in  regard  to  the  efifect  of  electrical  administration 
on  the  railroads  electrifying. 

With  reference  to  the  mercury  arc  rectifier,  I  feel  sure 
that  it  will  be  of  interest  to  state  that  a  car  has  been  in  com- 
mercial operation  on  the  New  Haven  road  taking  power 
from  the  11,000-volt  overhead  contact  system,  and  converting 
it  into  direct  current  for  application  to  its  propulsion  mo- 
tors. This  car  has  been  giving  a  most  successful  service,  and 
the  problem  of  the  production  and  maintenance  of  the  vacuum 
tube,  through  the  agency  of  which  the  alternating  current  is 
converted  into  direct  current,  has  been  electrically  and  com- 
merciallj'  solved.  What  are  the  possibilities  accruing  from 
such  a  result?  This  can  be  epitomized  in  the  statement  that 
if  the  economies  in  the  transmission  system  of  the  single- 
phase  justified  tlie  utilization  of  a  heavier  and  less  efficient 
motive  power,  to-day  we  are  in  a  position  not  only  to  secure 
the  economies  gained  in  this  transmission,  but  operate  be- 
neath the  contact  wires  of  such  a  system  the  more  efficient 
and  lighter  direct  current  apparatus.  As  a  concrete  and  prac- 
tical application  of  this  result,  the  present  alternating  current 
motive  power  now  in  use  on  the  New  Haven  will  be  increased 
25  per  cent.,  by  the  application  of  the  rectifier,  and  will  also 
permit  it  to  enjoy  simultaneously  transmission  and  motive 
power  facilities  of  the  highest  order  of  efficiency. 


Time  to   Regulate  the   Jitneys 

The  big  question  in  city  transportation  to-day  is  the  jit- 
ney. No  fad  in  recent  years  has  had  a  more  rapid  growth. 
This  no  doubt  is  due  to  peculiarly  favorable  circumstances, 
chief  of  which  is  the  very  large  number  of  used  automobiles 
lying  practically  idle  or  on  sale  for  a  small  fraction  of  their 
original  cost,  as  a  result  of  the  general  financial  stringency. 
There  is  no  doubt,  too,  that  their  popularity  with  a  large 
percentage  of  their  patrons  is  in  no  small  measure  the  result 
of  the  novelty  of  this  method  of  transportation — the  luxury 
of  an  automobile  being  one  to  which  they  are  not  accustom- 
ed. It  would  be  difficult  on  any  other  supposition  to  under- 
stand why  ten  or  twelve  or  more  passengers  seem  content  to 
be  packed  into  a  space  which,  at  best,  is  only  intended  to 
accommodate  four  or  five.  The  worst  street  car  overcrowd- 
ing could  never  provide  the  some  amount  of  discomfort. 

It  is  difficult  to  foresee  how  the  popularity  of  jitneys  on 
the  present  basis  can  be  anything  more  than  a  passing  fancy. 
It  is  very  certain  that  municipalities  are  awakening  to  the 
necessity  of  passing  regulations  to  govern  such  factors  as 
speed,  taxes,  licenses,  personal  and  property  liability,  and  so 
on,  which  will  incur  considerable  expenditures  on  the  part  of 
the  jitney  owners.  Whether  the  receipts  will  bear  any  such 
further  inroads  has  yet  to  be  proven  by  experience,  but  theo- 
retically and  mathematically  they  will  not.  It  looks  ratlier 
as  if  the  continued  existence  of  this  type  of  service  depends 
on  their  giving  a  more  exclusive,  comfortable  and  speedy 
transportation  than  the  electric  railway  companies,  for  which 
necessarily  they  would  make  a  commensurate  charge.  That 
is,  they  might  fill  the  needs  of  the  man  who  cannot  afiford  a 
car  of  his  own,  but  yet  is  able  and  willing  to  pay  for  a  little 
better  service  than  the  street  railway  can  afford  to  give. 

In  the  meantime,  the  safety  of  the  public  demands  that 
certain  restrictions  be  placed  on  the  operation  of  these  vehi- 
cles, and  the  following  extracts  from  the  Electric  Railway 
Journal  indicate  in  a  general  way  what  has  been  done  in  the 
United  States,  where  the  jitney  growth  has  been  very  rapid, — 
Bond  For  $10,000 

The  ordinance  intended  to  regulate  the  jitney  in  Hous- 
ton, Tex.,  has  been  adopted  by  the  City  Council,  and  automo- 
bile owners  who  desire  to  comply  with  the  terms  of  the  ordi- 
nance have  thirty  days  in  which  to  make  their  arrangements. 
The  ordinance  provides  that  jitney  operators  shall  furnish 
liability  insurance  in  the  sum  of  $10,000  or  give  a  personal 
bond  for  that  amount  for  the  protection  of  the  public.  It  also 
curries  the  usual  wheel  tax  of  $12  a  year  for  each  car,  and  in 
addition  a  provision  fixing  the  tax  for  ordinary  touring  cars 
for  jitney  service  at  $1  a  month  and  the  tax  for  the  buses 
carrying  ten  or  more  passengers  at  $50  a  year.  Under  the 
ordinance  the  Public  Service  Commissioner  of  the  city  is  vest- 
ed with  authority  to  grant  licenses  and  permits,  regulate 
schedules  and  designate  terminals  of  each  line,  subject  to  ap- 
peal to  the  City  Council.  Each  application  for  a  permit  must 
show  the  names  of  each  and  all  who  are  to  drive  the  car,  the 
type  of  car,  horse-power  of  the  machine,  factory  number, 
county  license  number,  seating  capacity,  terminals  of  the  line, 
streets  to  be  used  and  the  schedule  of  departure  and  arrivals. 
Before  receiving  the  permit  to  operate  the  drivers  are  to  be 
examined  by  a  board  composed  of  the  superintendent  of 
police,  the  city  attorney  and  the  person  in  charge  of  the  city 
automobile  repair  shop.  No  passengers  will  be  allowed  to  ride 
on  the  running  boards,  fender  or  door  and  only  one  passenger 
will  be  allowed  to  ride  in  front  with  the  driver.  One  con- 
viction of  a  driver  suspends  his  license  for  ten  days  and  the 
third  conviction  will  revoke  the  license  permanently.  Any 
person  who  violates  any  provision  of  the  ordinance  is  subject 
to  a  fine  of  not  less  than  $5  or  not  more  than  $25. 

On   March  31   the   City   Commission   of   Salt   Lake   City, 
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I'tali,  passed  an  ordinance  regulating  the  operation  of  motor 
buses  for  hire  over  the  streets  of  Salt  Lake,  cflfective  on  April 
1.  It  is  aimed  solely  at  the  regulation  and  control  of  the  jit- 
neys operating  in  competition  with  the  street  railways.  It 
provides  for  the  licensing  of  such  cars  at  the  discretion  of  the 
City  Commission,  such  license  to  be  limited  to  certain  routes 
and  terminals  designated  in  the  application  for  license.  Regu- 
lar schedules  must  be  maintained  by  all  such  cars  from  six 
o'clock  in  the  morning  until  midnight  every  day,  including 
Sundays  and  holidays.  The  application  for  license  must  con- 
tain information  as  to  the  name,  age  and  residence  of  the 
owner  and  operator,  type  of  car,  power  and  seating  capacity, 
license  number,  factory  number,  route,  terminals  and  sche- 
dule to  be  maintained.  Cars  with  a  seating  capacity  of  four 
passengers  or  less  are  to  pay  the  city  $75  a  year  license,  cars 
with  more  than  four  or  less  than  ten  passenger  capacity  are 
to  pay  $100,  and  cars  of  more  than  ten  passenger  capacity  are 
to  pay  $135.  After  dark  every  car  is  to  be  artificially  illumin- 
ated on  the  inside  and  also  on  the  outside  to  show  the  route 
and  terminals.  The  ordinance  makes  it  unlawful  to  run  on 
any  streets  other  than  those  designated  in  the  route.  It  is 
unlawful  to  run  past  or  within  25  ft.  of  any  other  motor  bus 
or  any  street  car  for  the  purpose  of  reaching  a  prospective 
passenger  first.  Policemen,  firemen  and  employees  of  the  city 
health  department  when  wearing  uniforms  must  be  carried 
free.  Drivers  are  forbidden  to  charge  or  receive  any  amount 
in  addition  to  the  regular  passenger  fare  for  the  transporta- 
tion of  hand  baggage.  It  is  unlawful  to  cross  any  railway 
track  without  first  bringing  the  car  to  a  full  stop.  A  bond  of 
$5,000  is  required  for  the  protection  of  passengers  against 
damage  from  injury  to  themselves  or  property.  The  license 
of  any  owner  or  operator  may  be  revoked  by  the  city  at  any 
time  if  it  appears  that  the  owner  or  operator  is  a  careless  or 
reckless  driver.  Any  violation  of  the  ordinance  is  deemed  a 
misdemeanor  and  is  punishable  by  a  fine  not  exceeding  $50  or 
thirty  days  in  jail,  or  both.  On  second  conviction  the  license 
may  be  cancelled. 

Pay  Stiff  License  Fee 
The  public  utilities  committee  of  the  San  Francisco  Board 
of  Supervisors  tentatively  adopted  a  proposed  jitney  bus  ordi- 
nance on  March  31.  The  outstanding  features  of  the  proposed 
ordinance  provide  for  insurance  of  the  jitney  patrons  against 
accident  and  the  payment  of  an  annual  license  by  the  jitney 
owners,  graduated  according  to  seating  capacity.  The  insur- 
ance feature  is  designed  to  provide  a  policy  which  shall  yield 
;i  maximum  of  $5,000  in  case  of  accident  causing  injury  or 
death,  and  $10,000  if  two  are  hurt  or  killed.  In  addition  to 
tliis  the  policy  must  provide  for  payment  of  $1,000  in  the 
case  of  property  damage.  It  is  provided  that  jitney  owners 
shall  pay  the  premiums  on  these  policies,  but  in  event  of  re- 
covery in  court  for  damages  it  is  to  be  provided  that  the  in- 
jured party  or  his  heirs,  in  case  of  death,  may  receive  their 
insurance  from  the  insurance  company  itself.  The  license 
feature  of  the  proposed  ordinance  provides  that  owners  of 
jitneys  shall  pay  a  license  fee  to  the  city  of  from  $40  to  $100 
per  annum,  according  to  the  seat'ng  capacity  of  their  vehicles. 

Limitation  of  Streets 

The  special  joint  cummittce  of  tlie  City  Council  i>f  Little 
Rock,  Ark.,  has  agreed  upon  the  terms  of  the  ordinance  to 
be  passed  by  that  city  to  regulate  the  jitney.  The  surety 
bond  is  fixed  in  the  sum  of  $5,000  for  each  automobile  let  for 
hire.  Other  provisions  include  the  definition  of  streets  on 
which  public  automobiles  may  be  operated,  limitation  of  the 
number  of  passengers  the  cars  may  carry  and  requirements 
for  licenses.  The  seating  capacity  specified  by  the  manufac- 
turers of  the  cars  is  to  be  the  maximum  number  of  passen- 
gers which  tTiay  be  carried.  Licenses  are  fixed  at  $3  a  month 
for  drivers  of  five-passenger  cars,  $4  a  month  for  seven-pas- 
senger cars,  $6  a  month  for  eight  to  twelve-passenger  cars 


aiul  $8  a  montli  for  larger  cars.  'I'licse  licenses  arc  to  be  pay- 
able quarterly  and  arc  in  addition  to  the  regular  vehicle  li- 
censes. The  inspection  of  public  automobiles  is  provided  for 
tlirough  the  creation  of  an  automobile  inspector,  who  will 
pass  upon  the  fitness  of  automobiles  for  public  service  and 
the  qualifications  of  chauffeurs.  The  penalty  for  violation  of 
any  provision  of  the  ordinance  is  fixed  at  not  less  than  $5  or 
more  than  $25. 


Improved  Change  Carrier 

A  conductor's  change  carrier  improved  by  the  addition 
of  thumb  levers  which  eject  coins  from  each  of  the  four  com- 
partments, has  just  been  put  on  the  market  by  the  McGill 
Ticket  Punch  Company,  Chicago.  This  device  is  made  of 
brass  throughout,  the  standard  outfit  containing  four  com- 
partments, two  for  nickels  and  one  each  for  dimes  and  quar- 
ters. It  will  also  be  made  with  compartments  for  pennies 
or  for  Canadian  coins.  One  of  these  improved  change  car- 
riers is  shown  in  the  accompanying  illustration.  Its  advan- 
tage lies  in  the  fact  that  simply  by  pressing  down  one  of  the 


thumb  levers  with  which  each  compartment  is  fitted,  coins 
are  ejected  one  at  a  tiine  and  as  rapidly  as  desired.  The  ejec- 
tors have  been  so  placed  that  the  hand  naturally  assumes 
the  proper  position  for  receiving  the  ejected  coins.  Also  the 
rapid,  easy  ejection  of  coins,  one  at  a  time,  permits  the 
operation  of  this  change  carrier  with  gloved  fingers  and  the 
receipt  of  a  coin  with  each  operation. 


First  3000  Volt  d.  c.  Operation 

Recent  announcement  has  been  made  of  the  closing  of 
contracts  for  the  electrification  of  the  first  section  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway,  a  work  which, 
when  complete,  will  comprise  some  440  miles  or,  including 
yards  and  sidings,  approximately  300  miles  in  excess  of  this. 
Contracts  have  been  let  to  the  General  Electric  Company, 
of  Schenectady,  for  the  electric  locomotives,  sub-station  ap- 
paratus and  line  material.  The  locomotives  will  have  i 
capacity  of  3,440  h.p.,  said  to  be  the  largest  ever  built.  Each 
locomotive  is  supplied  with  eight  motors,  each  on  its  own 
driving  axle,  these  motors  to  be  arranged  two  in  series  for 
normal  operation. 

A  contract  has  been  closed  with  the  Mcuilana  Power 
Company  for  a  supply  of  jiowcr  throughout  the  complete 
length  of  the  line.  This  power  will  be  transmitted  at  100,- 
000  volts  and  stepped  down  by  means  of  transformers  and 
motor-generators  to  3,000  volts  direct  current.  This  is  the 
lirst  direct  current  installation  using  such  a  high  voltage  and 
the  decision  in  this  case  has  no  doubt  been  very  largely  in- 
lluenced  by  the  highly  successful  operation  during  the  last 
couple  of  years  of  the  Rutte,  Anaconda  S:  Pacitic  Railway 
System  at  3,400  volts  direct  current. 
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The   Eye  and  Illumination 

A  Sufficiently  Close  Relationship  to  Demand  Attention— The 
Illuminating  Engineer  Also  a  Physiologist 

By  H.  E.  Mahan' 
The  eye  passes  final  judgment  on  a  lighting  system  and, 
therefore,  should  receive  consideration  from  the  illuminating 
engineer.  To  do  so,  however,  the  engineer  must  leave  the 
domain  of  physics  with  its  exact  formulae  and  enter  the  field 
of  physiology.  Here  he  finds  the  available  knowledge  rather 
limited  and  uncertain.  He  is  not  dealing  with  the  rational 
and  co-ordination  laws  of  light,  heat  and  electricity,  but  with 
the  delicate,  human  organ  of  the  sense  of  sight — the  eye. 
True,  scientific  investigators  have  provided  us  with  much  in- 
formation on  the  general  action  of  the  eye  and  its  relation  to 
light,  but  there  still  remains  a  great  deal  to  be  learned  be- 
fore we  can  make  exact  allowances  for  its  behavior  under 
artificial  lighting  systems. 

The  Anatomy  of  the  Eye 

The  human  eye  is  illustrated  diagrammatically  in  Fig.  1 
and  is  shown  to  consist  of  six  essential  parts,  namely,  the 
cornea,  the  anterior  chamber  containing  the  aqueous  humor, 
the  iris,  the  crystalline  lens,  the  cavity  containing  the  vitre- 
ous humor  and  the  retina.  P'rom  the  following  description 
and  the  accompanying  diagram,  it  will  be  observed  that  the 
eye  resembles  very  strongly  the  modern  photographic 
camera. 

Let  us  follow  a  ray  of  light  through  the  eye.  observe  its 
path  and  the  actions  and  processes  it  sets  up.  The  light  is 
admitted  through  the  cornea,  a  transparent  extension  of  the 
eyeball  shaped  somewhat  after  the  fashion  of  a  watch  crystal. 
It  passes  through  the  aqueous  humor,  a  transparent  jelly-like 
substance,  and  reaches  the  iris.  The  iris  is  the  colored  part 
of  the  eye  and  consists  of  a  circular  curtain,  a  continuation 
of  the  middle  or  choroid  coat  of  the  eye  and  is  c:ipal)le  of 
increasing  or  decreasing  the  diameter  of  its  opening — the 
pupil — allowing  more  or  less  light  to  pass  through  as  is  re- 
quired for  correct  vision.  The  light  next  strikes  the  crystal- 
line lens,  a  transparent  elastic  body  controlled  by  a  muscular 
ring — the  ciliary  muscles — which  enables  it  to  change  its  cur- 
vature to  accommodate  or  focus  the  eye.  Passing  through 
the  vitreous  humor,  the  light  reaches  the  retina,  which  is  the 
delicate  network  of  nerve  centres,  possessing  the  property  of 
converting  the  radiant  energy  into  a  sensation  of  sight.  The 
retina  plays  such  an  important  pari  in  the  process  of  seeing 
that  it  may  interest  the  reader  to  know  a  little  about  its 
essential  structures. 

Rod  and  Cone  Vision 

The  retina  is  a  very  complex  structure  which,  while  only 
about  0.01  inch  thick,  is  composed  of  ten  separate  layers,  but 
for  the  purpose  of  this  article  we  will  consider  it  as  consist 
ing  of  tiny  nerve  centres  called  rods  and  cones  from  their 
shape.  The  cones  are  most  numerous  in  the  fovea,  which  is 
the  point  of  greatest  sensitiveness,  the  ratio  of  cones  to  rods 
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decreasing  toward  the  outer  regions  of  the  retina.  The  rods 
are  believed  to  be  active  in  the  determination  of  form  and 
brightness  and  the  cones  in  color  perception.  Furthermore, 
in  dim  illumination  the  rods  only  are  effective,  while  for 
higher  intensities  the  cones  become  active  and  colors  are 
sensed.  You  have  perhaps  experienced  at  twilight  the  ability 
to  see  objects,  although  unable  to  distinguish  their  color. 
The  cavities  at  the  ends  of  the  rods  contain  a  bluish  watery- 
fluid  called  visual-purple,  which  is  continually  being  decom- 
posed by  the  action  of  light  and  constantly  replenished  from 
the  pigmentary  cells  in  the  choroid  coat  of  the  eye.  How- 
ever, when  the  eye  is  subject  to  too  strong  an  intensity  of 
light  this  visual  purple  is  bleached  out  more  rapidly  than  it 
can  be  secreted,  with  the  result  that  the  vision  is  dimmed  or 
blurred.  Darkness  or  dim  illumyiation  will  usuall}-  ciiablc 
the  eye  to  recover  its  normal  condition. 

Color  Vision  (Young-Helmholtz'  Theory) 

The  most  reasonable  theory  of  color  seasation  and  the 
most  generally  accepted  one  is  the  theory  propounded  by 
Dr.  Thomas  Young  in  the  early  part  of  the  nineteenth  cen- 
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Fig.  1 

tury  and  more  recently  elaborated  upon  by  Helmholtz.  This 
is  known  at  the  Young-Helmholtz'  theory  and  assumes  the 
retina  of  the  eye  to  have  three  sets  of  cones,  one  sensitive 
to  red  light,  one  to  green  light  and  one  to  blue  light.  These 
colors — red,  green  and  blue — are  known  as  the  primary  col- 
ors. When  all  three  sets  of  nerves  are  stimulated,  the  sen- 
sation of  white  light  is  realized;  when  excited  separately  the 
sensation  corresponding  to  the  set  of  nerves  responding  is 
set  up.  Intermediate  colors  are  perceived  by  the  three  dif- 
ferent sets  of  cones  in  varying  degrees  of  excitation.  The 
curves  illustrating  this  theory  are  shown  in  Fig.  2.  The 
curve  for  each  color  sensation  is  shown  to  extend  beyond  the 
point  on  the  spectrum  for  which  that  particular  set  of  cones 
is  particularly  sensitive,  so  that  they  overlap  each  other  and 
thus  permit  of  intermediate  color  sensations. 

The  Eye  as  an  Optical  Instrument 
In  its  path  through  the  eye,  the  light  encounters  four  re- 
fracting mediums,  namely,   the   cornea,  aqueous  humor,  cry- 
stalline lens  and  the  vitreous  humor,  having  indexes  of  re- 
fraction  of  approximately   1.37,   1.34,   1.437,   and   1.34,   respec- 


;!4 


THE     ELECTRICAL     NEWS 


May  1,  19l"> 


lively.  These  refracting  surfaces  are  sliown  at  1,  2.  :i,  ami  4 
on  diagram,  Fig.  1.  It  will  also  be  noteil  that  the  eye,  unlike 
most  optical  instruments,  does  not  focus  l>y  changing  the  dis- 
tance between  the  lens  and  the  retina,  but  by  changing  the 
shape  of  the  lens.  This  is  shown  by  Fig.  1,  the  position  for 
nearby  and  distant  focus  being  indicated. 

The  eye  is  subject  to  the  principal  defects  of  the  ordin- 
ary optical  instrument.  These  are  spherical  aberration,  which 
causes  the  central  part  and  the  edges  of  the  crystalline  lens  to 
focus  in  diflfercnt  planes,  and  chromatic  aberration  or  the 
failure   to  focus  all   colors  in   the   same  plane.     Tliesc  errors 


Fig.  2 

do  not  enter  to  any  serious  degree  and  cause  us  no  inconveni- 
ence in  the  ordinary  process  of  seeing.  On  the  other  hand, 
the  eye  is  capable  of  functioning  through  a  wider  range  of 
intensities  than  would  ordinarily  be  expected  from  any  scien- 
tific instrument.  It  serves  us  with  equal  convenience  for  in- 
tensities corresponding  to  faint  moonlight  or  to  the  direct 
rays  of  the  noonday  sun — a  ratio  of  about  1  to  5,000,000. 

The  Eye,  Light  and  Color 
The  eye  responds  to  radiations  having  wave  lengths  be- 
tween approximately  *0.76/ii  and  0.39^,  or,  in  other  words,  the 
visible  spectrum  extends  through  slightly  less  than  one  oc- 
tave. The  long  wave  lengths  give  the  sensation  of  red  and  as 
they  grow  shorter  pass  in  succession  through  all  the  colors 
of  the  spectrum:  Red,  orange,  yellow,  gTcen.  blue,  indigo, 
violet.  Waves  longer  than  the  visible  red  and  shorter  than 
the  visible  violet  are  termed,  respectively,  infra-red  and  ultra- 
violet. These  waves  do  not  excite  the  retina,  but  the  former 
may  be  realized  as  heat  and  the  latter  are  characterized  by 
their  chemical  activity.  These  properties  exist  in  the  visible 
spectrum  to  a  certain  extent,  diminishing  from  the  two  ex- 
tremes mentioned  to  a  minimum  about  at  the  yellow,  h'ur- 
thermore,  the  eye  does  not  respond  with  equal  sensitiveness 
at  all  points  of  the  visible  spectrum,  but  follows  the  sensa- 
tion curves  shown  in  Fig.  :'..  These  curves  indicate  a  zero 
response  at  the  extremes  of  the  spectrum  ;Lnii  a  maximum 
respouse  near  the  middle,  shifting  toward  the  blue  for  faint 
illumination  and  toward  the  re<l  for  strong  illumination.  In 
other  words,  for  an  equal  (|uantity  of  energy  converted  into 
light,  the  maximmn  physiological  effect  will  be  oljtained  from 
green-yellow  light. 

There  also  exists  a  quantitative  relation  between  the 
stimulus  and  the  sensation,  that  is,  between  the  intensity  of 
illuminatiou  and  the  visional  impression.  This  relation  is 
known  as  l-'echner's  Law  and  states  thai  the  least  perceptible 

*li  =  .001  millimetre. 


increment  is  proportional  to  the  whole  stimulus,  that  is,  the 
same  percentage  change  in  intensity  of  illumination  calcu- 
lated from  the  least  amount  perceptible  to  the  eye  gives  the 
same  change  in  sensation.  This  is  graphically  shown  in  Fig. 
4  by  the  logaritlimic  curve  of  intensities.  The  practical  ap- 
plication of  this  law  in  guiding  the  engineer  in  reaching  an 
economic  compromise  between  intensity  of  illumination  and 
quantity  of  power  expended  is  self-evident. 

Intrinsic  Brilliancy  and  Glare 

One  of  the  fundamental  laws  to  be  observed  in  i)lacing 
light  sources  is  to  avoid  locating  lights  of  high  intrinsic 
brightness  in  the  lield  of  vision.  Intrinsic  bright- 
ness is  defined  as  the  candle-power  emitted  per  unit 
area  of  surface.  For  comfortable  vision  this  value  should 
not  exceed  5  to  10  candle-power  per  square  inch.  When  the 
eye  is  compelled  to  view  surfaces  v/hich  exceed  this  value, 
there  is  likelihood  of  eye  strain,  a  decided  decrease  in  visual 
acuity  and  perhaps  permanent  injury.  This  condition  may 
also  be  brought  about  by  specular  reflection  from  a  glossy  or 
polished  surface,  as  is  often  experienced  in  reading  a  book 
having  calendered  paper. 

Glare,  as  a  cause  of  industrial  and  traffic  accidents  is  re- 
ceiving attention  from  "safety  first"  advocates.  We  all  have 
experienced  the  difficulty  of  seeing  behind  the  powerful  head- 
lights of  an  automobile  or  of  trying  to  see  with  an  unshadctl 
incandescent  lamp  shining  in  our  eyes.  These  are  everyday 
examples  of  glare  and  might  be  multiplied  many  times.  A  trip 
through  almost  any  industrial  plant  will  furnish  evidence  of 
lowered  production,  increase  of  spoilage  and  general  ineffi- 
ciency of  workmen,  due  to  glare  in  some  form  or  other  from 
the  artificial  lighting  system. 

You  will  recall  previous  mention  of  the  iris,  i.e.,  the  dia- 
phragm controlling  the  pupillary  opening  in  the  eye.  The 
size  of  this  opening  is  regulated  in  accordance  with  the 
brightness  of  the  field  of  vision,  being  made  large  to  admit 
more  light  in  the  case  of  a  dim  field  and  reducing  the  opening 
to  exclude  excess  light  when  exposed  to  a  bright  field.     Fur- 
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Fig.  3 

Ihermore,  the  pupil  is  regulated  to  conform  to  the  briglite.',t 
area  in  view;  therefore,  when  we  have  a  bright  light  in  front 
of  our  eye  the  pupil  contracts  to  protect  the  eye  from  the 
excess  light  and.  hence,  fails  to  adniil  siiriioient  light  from 
tlie  less  brightly  illmninated  p.irts  for  vision.  The  sections 
of  relatively  lower  illuminaliiui,  therefore,  appear  under- 
liglited  or  dark. 

There  are  two  general  ways  of  eliminating  glare  from  a 
lighting  system;  these  arc,  first,  by  removing  the  source  fiom 
the  line  of  vision  as  in  cove  lighting,  totally  indirect  lightii-.g 
liy  fixtures,  or  direct  lighting  with  units  placed  well  aliove  the 
line  of  vision;  second,  the  reduction  of  intrinsic  brightness  by 
enclosing  the  scnirce  in  diffusing  glass  or  screening  by  a  cor- 
rectly designed  shade.     All  these  methods  involve  a  sacrifice 
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in  efficiency  as  far  as  light  flux  is  ccmcerncd,  but  this  is  usual- 
ly compensated  for  by  tlie  increased  facility  for  vision  as  pre- 
viously outlined. 

Diffusion  of  Light 

Daylight  provides  the  most  diffused  illumination  and  ab- 
sence of  shadovi's.  It  is  this  matter  of  diffusion  of  light  and 
the  presence  of  shadows  that  is  responsible  for  many  unsat- 
isfactory systems  of  artificial  lighting.  For  example,  under 
daylight  conditions  in  a  factory  the  workman  is  surrounded 
by  light  of  approximately  equal  intensity.  In  this  same  fac- 
tory, under  artificial  lighting  an  operator  may  have  at- his  ma- 
chine an  intensity  perhai's  greater  than  he  received  by  day- 
light, but  his  surroundings  will  be  many  times  darker,  hence, 
when  he  looks  away  from  his  machine  to  the  darker  zones 
he  suffers  momentary  blindness  until  tlie  pupil  is  adjusted  to 
the  new  conditions.  This  man,  therefore,  is  disabled  for  a 
fractional  part  of  his  working  hours,  is  incapable  of  perform- 
ing his  duties  and,  therefore,  is  an  inefficient  workman.  Fur- 
thermore, at  these  times  when  the  eye  is  incapable  of  func- 
tioning, the  employee  is  more  susceptible  to  accident  from 
revolving  machinery,  etc.     That   tliis   is   actuall}'   the   case   is 
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Fig.  4 


illustrated  by  the  statistics  on  industrial  accidents,  which  show 
that  the  fatal  accidents  occurring  during  the  short-day  months 
of  November,  December,  and  January  are  about  40  per  cent, 
greater  than  those  occurring  during  the  long  days  of  June, 
July,  August,  etc.  Strong  contrast  in  illumination  intensity 
or  the  presence  of  dark  shadows  are,  therefore,  inconsistent 
with  good  illumination  and  should  be  avoided. 

Another  source  of  ocular  discomfort  is  a  flickering  light 
source,  which  causes  the  eye  to  continually  adjust  itself  for 
fields  of  varying  intensity.  This  causes  a  strained  condition 
of  the  muscles  of  the  eye  and  fatigue,  preventing  the  iris  from 
properly  protecting  the  eye  and  leading  in  many  cases  to 
permanent  injury. 

Ultra- Violet  Light 

As  previously  stated,  the  eye  does  not  respond  to  waves 
shorter  than  about  0.39m,  that  is,  to  the  ultra-violet  light.  This 
is  because  they  are  almost  totally  absorbed  by  the  cornea 
and  crystalline  lens  and  because  the  retina  is  not  responsive 
to  them.  Evolution  may  enable  future  generations  to  see 
these  ultra-violet  radiations  and  open  up  wonderful  sights  at 
present  closed  to  us. 

Ultra-violet  light  undoubtedly  has  an  injurious  effect  up- 
on the  eye  tissues  when  present  in  appreciable  quantities. 
Whether  it  is  the  chemical  effect  of  the  ultra-violet  or  the 
heat  effect  of  the  longer  wave  lengths  which  has  the  greater 
injurious  effect  upon  the  eye  is  open  to  debate.  The  fact  re- 
mains, however,  that  there  is  less  ultra-violet  radiation  from 
artificial  lighting  sources  than  from  daylight,  which  fact 
should  dispel  fear  of  ultra-violet  light  from  commercial  light- 
ing units.  A  further  protection  is  guaranteed  the  eye  from  the 
glassware  used  in  connection  with  most  lighting  units,  ordin- 
ary glass  being  opaque  to  the  ultra-violet  rays. 


Conclusion 

It  is  hoped  that  by  this  brief  description  of  the  eye  anil 
liglit  it  has  been  shown  that  there  does  exist  a  very  import- 
ant relation  betweeti  them,  and  that  this  relation  is  of  suffi- 
cient practical  importance  to  demand  attention.  Legislators 
are  awakening  to  this  fact  and  are  enacting  laws  that  will 
protect  workers  and  the  general  public  against  incorrect  and 
inadequate  lighting.  Perhaps  a  fifth  of  the  states  have  laws 
defining  in  a  rather  vague  and  indefinite  way  the  lighting  re- 
quirements for  factories,  while  a  much  larger  percentage 
have  passed  legislation  covering  the  lighting  of  mines  and 
the  use  of  headlights.  It  is  expected  that  these  laws  will  be 
amended  in  the  near  future  to  embody  the  advances  made  in 
the  science  of  illumination.  Municipalities  are  turning  their 
attention  to  this  movement  and  exercising  supervision  over 
the  illumination  of  streets,  of  schools  and  other  public  build- 
ings. 

In  the  industrial  field,  lighting  is  one  of  the  first  items  to 
receive  attention  from  the  scientific  manager.  He  appreciates 
and  can  actually  prove  that  the  quality  and  quantity  of  pro- 
duction is  enhanced  by  providing  favorable  working  condi- 
tions for  his  employees,  that  the  liability  of  accident  is  mini- 
mized, sanitation  and  health  promoted  and  the  good  will  of 
tlie  employee  obtained  thereby.  These  conditions  arc  all  fur- 
thered by  a  properly  designed  lighting  system.  All  branches 
of  human  activity  are  dependent  to  a  greater  or  less  extent 
upon  light,  making  it  important  and  vital  to  the  interests  of 
mankind  and  deserving  of  study  and  consideration. 

Nitrogen  Lamp  Store  Lighting 

The  New  Gas-filled  Lamp,  Furnishes  Illumination  of  a  Truer  White 
and  Consequently  is  Meeting  Great  Favor  for  Store  Lighting 

By  John  A.  Hoeveler^ 
For  many  years,  merchants  have  felt  the  need  of  a  white 
artificial  light.  The  vacuum  tungsten  lamp  in  large  sizes, 
because  of  its  obvious  advantages,  rapidly  displaced  arc 
lamps  for  interior  store  illumination;  but  in  one  respect  it 
was  inferior  to  the  carbon  arc  lamp,  namely,  the  color  of  the 
light.  Therefore,  when  the  nitrogen-filled  lamp,  with  its 
more  nearly  white  light  came  along,  the  store-owners  were 
the  first  to  put  it  into  use.  In  fact,  the  insistent  demands  of 
the  merchants  for  these  lamps  at  first  exceeded  the  limited 
supply,  and  there  was  a  dearth  of  suitable  fixtures  that  made 
proper  provision  for  the  unusual  problems  presented  by  the 
new  lamps.  The  intrinsic  brilliancy  of  these  lamps  is  so  ex- 
cessively great,  that  means  of  reducing  it  and  securing  pro- 
per eye  protection  is  necessary.  The  temperature  of  the 
lamp  rises  so  very  high  that  special  types  of  sockets  and  fix- 
ture wire  must  be  used,  and  proper  ventilation  of  the  fixture 
provided,   in  order  to  eliminate   fire  risks. 

Undoubtedly  this  demand  for  white  light  spurred  on  both 
the  lamp,  reflector  and  fi.xture  manufacturers,  so  that  in  a 
comparatively  short  time,  lamps  in  quantity  and  suitable  fix- 
tures could  be  obtained.  It  is  quite  interesting  to  consider 
why  the  light  of  the  nitrogen  lamps  is  so  superior  to  that  of 
the  vacuum   lamps. 

White  light  is  a  mixture  of  all  the  colors  of  the  spec- 
trum; red,  orange,  yellow,  green,  blue  and  violet.  .W\  of 
these  colors,  and  intermediate  shades,  are  present  in  daylight, 
and  hence  when  we  look  at  a  piece  of  purple  goods,  we  see 
it  as  a  purple;  or,  when  we  look  at  a  blue  object,  it  is  blue. 
The  light  from  the  carbon  and  vacuum  tungsten  lamps  is  de- 
ficient in  the  green,  blue  and  violet  light  rays  and  for  this 
reason  is  yellowish  in  character,  being  more  so  in  the  case 
of  the  carbon,  than  in  the  case  of  the  tungsten  lamp.  Hence, 
when  we  look  at  a  piece  of  blue  goods  under  either  of  these, 
it  does  not  appear  blue.     We  mistake  it  for  black,  because 

*  IllumiDatiag  Engineer,  National  X-Ray  Reflector  Co. 
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there   is   not   sufficient   blue   light   present   in   the   lighting   to 
make  the  blue  color  of  the  goods  visible  to  the  eye. 

The  light  from  the  new  nitrogen  lamps  contains  a  much 
larger  quantity  of  blue,  green  and  violet  light  than  either  the 
carbon  or  tungsten  lamps,  and  consequently  gives  more 
nearly  white  light.  Hence,  when  we  look  at  a  green  or  blue 
piece  of  goods,  there  is  sufficient  of  these  colors  present  in 
the  lighting  to  make  the  goods  appear  as  a  green  or  blue. 
In  addition  to  this,  the  nitrogen  lamp  gives  a  great  deal  more 
light  per  watt  of  electrical  energ}^  than  the  tungsten  lamp. 
The  lamp  is  made  in  sizes  as  large  as  1,000  watts,  and  in  this 
size  has  the  efficiency  of  .60  watts  per  candle  power.  In  the 
smaller  sizes,  100,  200  and  300  watts,  it  is  considerably  less 
efficient,  but  the  color  of  the  light  is  good. 

As  previously  mentioned,  however,  these  lamps  have  the 
serious  drawback  of  being  too  intensely  brilliant  to  be  used 
like  ordinary  lamps.  They  are  veritable  "balls  of  fire"  and 
their  merciless  glare  is  very  harmful  to  the  eyes.  So  gener- 
ally is  this  fact  recognized  that  the  city  of  Chicago  has  pass- 
ed a  regulation  requiring  all  gas-filled  lamps  to  be  properly 
shaded,  to  reduce  the  intensity  of  tlie  light  so  that  it  will  not 
be  injurious  to  the  eyes.  If  a  customer  is  subjected  to  this 
intense  glare,  it  will  be  very  difficult  for  him  to  see  the  mer- 
chandise offered  for  sale.  Consequently  fixtures  must  be  de- 
signed especially  to  protect  the  eyes  from  the  direct  rays  of 
the  lamp.  The  most  effective  method  of  doing  this,  of 
course,  is  to  completely  conceal  the  brilliant  filament  within 
an  opaque  reflector,  as  with  the  indirect  system.  The  cheap- 
ness of  light  production  with  these  lamps,  makes  the   lower 


Fig.  2 

efficiency  of  the  indirect  system  of  no  consequence,  and  the 
uniform  and  diffuse  illumination  that  fills  the  entire  store, 
similarly  to  daylight,  cannot  be  equalled  by  any  other  meth- 
od. With  the  indirect  system  also,  a  few  large  wattage, 
higher  -efficiency  lamps  may  be  used,  whereas  with  other 
forms  of  lighting,  only  the  smaller,  lower  efficiency  sizes  of 
lamps  can  be  considered  at  all,  and  therefore  more  outlets 
must  be  provided,  which  adds  to  the  wiring  cost. 

In  Fig.  1  is  shown  a  shoe  store  lighted  with  special  in- 
direct  fixtures   for   gas-filled    lamps.      This    is    a    remarkably 


well  illuminated  interior.  One  can  get  a  clear  and  unob- 
structed view  from  front  to  rear.  Looking  at  the  display  in 
the  front  glass  case,  one  would  say  there  is  additional  local 
illumination.  However,  this  is  not  the  case,  as  can  be  ascer- 
tained by  a  closer  inspection.  The  use  of  a  contrasting  back- 
ground, however,  is  very  effective  in  compelling  attention  to 
the  merchandise.  The  two  show-cases  at  the  sides,  of 
course,  require  special  illumination,  but  it  will  be  noted  that 
here  again  the  lights  are  concealed,  which  is  in  accord  with 


LVE-COMroRT 

Renccrofi 

CCftSS  BOWL 

mctal  ornament 
Fig.  3 

the  general  scheme  of  lighting.  Too  many  times,  the  indirect 
lighting  effect  is  impaired  by  exposed  show-case,  bracket  and 
window  lights. 

The  interior  construction  of  the  fixture  is  shown  in  Fig. 
;2.  The  fi.xture  is  wired  with  asbestos  covered  wire,  and  the 
socket  is  porcelain.  The  open  construction  insures  plenty  of 
ventilation  round  the  lamp  and  silvered  glass  reflector. 

It  is  also  possible  to  secure  an  illuminated  bowl  with  in- 
direct fixtures  of  this  type.  Fig.  3.  An  opal  glass  diffuser  cup, 
resting  in  the  bottom  opening  of  the  reflector,  permits  some 
light  flux  to  pass  through  to  the  outer  enveloping  bowl.  The 
amount  of  light  flu.x  utilized  in  this  manner  is  approximately 
3  per  cent,  of  the  total.  The  diffuser  is  designed  with  varying 
thickness  of  walls,  so  as  to  uniformly  illuminate  the  outer 
glass  bowl.  A  fixture  of  this  kind,  although  luminous,  can 
scarcely  be  called  semi-indirect,  since  the  transmitted  light 
is  so  very  low.  The  brightness  of  this  bowl  does  not  exceed 
that  of  the  ceiling  overhead,  and  the  resultant  illumination 
has  all  the  advantages  of  truly  indirect  lighting.  This  type 
of  fixture  is  very  popular  for  stores,  because  many  merchants 
feel  that  the  decorative  feature  of  luminous  glassware  is 
highly  desirable  in  a  store. 


More  Luminous  Arcs  for  Westmount 

The  City  of  Westmount,  P.Q.,  have  decided  to  extend 
the  system  of  magne,tite  arc  lighting  of  the  inverted  type 
which  was  recently  put  into  operation.  Many  of  the  old  poles 
have  already  disappeared,  and  during  the  present  year  it  is 
likely  that  practically  the  whole  of  the  remainder  will  be  done 
away  with,  and  their  place  taken  by  artistic  standards.  It  is 
intended  to  go  ahead  with  the  new  lighting  on  St.  Catherine 
Street  and  also  on  many  of  the  side  streets.  On  the  former 
thoroughfare  6.6  ampere  lights  will  be  used  and  on  the  side 
streets  4  ampere  lights.  The  contract  for  53,000  feet  of  cable, 
chiefly  of  the  twin  conductor  7.500  v.  steel  tape  armoured 
type,  has  been  let  to  the  Eugene  F.  Phillips  Electrical  Works, 
Montreal;  the  contract  for  the  standards  went  to  J.  Watson 
&  Son,  Montreal,  and  that  for  lamps  to  the  Canadian  Gen- 
eral Electric  Company. 


A.  H.  Winter  Joyner,  Limited,  now  have  their  offices 
and  show  rooms  at  100  Wellington  Street  West,  Toronto, 
where  they  have  more  convenient  and  commodious  quarters 
than  at  the  old  76  Bay  Street  location. 
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Standard    Estimating    Sheets 

No  Contractor  can  be  successful  without  some  established 
system  of  estimating,  comparing  and  filing 

The  average  electrical  contractor  has  difficulty  in  keep- 
ing tab  on  his  business  expenditures  and  receipts.  He  knows 
in  a  general  way  at  the  end  of  the  season  whether  or  not  he 
has  made  a  profit,  but  he  often  cannot  place  his  finger  on 
the  profitable  or  unprofitable  jobs,  and  still  more  rarely  does 
he  know  the  particular  items  of  any  job  on  which  he  has 
made  an  error  in  his  estimations.  This  is  a  big  handicap,  if 
for  no  other  reason  than  because  it  often  happens  that  con- 
tracts are  more  or  less  duplicated  from  time  to  time,  and  un- 


UNIPORM  PROPOSAL 


personal  data  as  the  location  of  the  building,  name  of  owner, 
and  so  on,  all  of  which  is  valuable  information,  especially  in 
case  of  further  requirements  from  the  same  party. 

The  secretary  of  the  National  association,  Mr.  G.  H. 
Duffield,  has  very  kindly  supplied  us  with  copies  of  both  the 
estimate  sheet  and  the  uniform  proposal  form,  and  we  repro- 
duce them  herewith.  The  estimate  sheet  measures  approxi- 
mately 16  ins.  by  10  ins.,  and  the  proposal  sheet  11  ins.  by  8 
ins.  We  understand  these  sheets  are  on  sale  by  the  secre- 
tary for  a  merely  nominal  sum.  Under  the  heading  "Outlets" 
in  the  proposal  form,  it  will  be  noted  that  a  number  of  col- 
umns are  headed  by  abbreviated  terms.  These  are  explain- 
ed on  the  reverse  side  of  the  form. 


.. hereby  proposo  to  rarnJih  ail  the  labor  and  malertal  oeceBsary  lo  do  tbe  Electrical 

Work  In  and  about  tbe  prenlsBs  located  at. foi 

Ui«  •mn  of Dollar*. 

Faytucnta  tbercfor  to  be  made  by  tha  Owner  to  th«  Coatracior  every  tLlrty  daya  after  the  beElnninK  o(  the  work. 

Bald  payruecu  to  be  at  lea^t per  cent  of  tlie  *aiu«  ol  all  tbe  labor  and  material  mstalled.  Seal  paj-ment  to  bo 

made  wltbln daja  atier  com^letloD  ot  contracL 

Tbe  work  done  and  tbe  material  lumlsb^d  under  tbls  proposal  tn  comply  tntb  all  ifae  Cliy  OrdLnancei  govern- 
log  tbia  class  ot  work  and  la  acconUnce  vltb  tbe  lateat  rules  and  requiremeuia  ot  tbe  NillODal  Doard  of  Fire 
Caderwrlien  [or  tbe  InBLilla'Jou  of  Electric  Wiring  and  Apparatus,  and  said  work  sball  be  ol  tbo  amount  and  kind 
deelenated  below. 

Tbe  wlibiD  propoaci  sball  become  a  contract  between  the  parties  hereto  wbea  duplicate  Is  algned  and  relurred 

b7  tbe  Owner  to  tbe  Contractor  wllbln . . days  (roia  date  above  ebown,  otherwise  Ibu  wltbln  proposal  eball  be 

null  and  void. 

All  changes  In  tbie  propoanJ  to  be  made  In  wfIUdk  KDd  signed  by  both  parties  bereto,  vthlcb  ssJd  wrltlne  sb^tl 
Bet  out  add  contain  in  full  tbe  character,  extent,  coEt  and  conditions  ot  said  chaogea. 
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less  a  contractor  knows  whether  his  former  figures  were 
right,  he  cannot  figure  intelligently  on  a  second  similar  job. 

The  most  successful  contractors  know,  as  soon  as  a  job 
i£  finished,  just  where  errors  in  their  estimates,  if  any,  have 
crept  in.  This  data  is  filed  and  not  only  saves  valuable  time 
in  figuring  on  future  work,  but  also  acts  as  a  very  reliable 
guide  for  estimating  on  duplicate  or  similar  buildings. 

The  National  Electrical  Contractors'  Association  of  the 
United  States  has  accomplished  good  work  in  standardizing 
form  sheets  for  estimates  and  other  data  and  recently  have 
produced  a  new  estimate  sheet  and  proposal  form  which  will 
undoubtedly  prove  very  helpful  to  those  who  use  them.  The 
printed  items  on  these  sheets  not  only  act  as  a  reminder  of 
the  almost  "thousand  and  one"  little  items  of  expenditure, 
some  of  which,  under  a  less  systematic  scheme,  will  almost 
certainly  be  overlooked,  but  they  allow  of  comparison  be- 
tween estimates  and  actual  costs  as  determined  later.  The 
forms   also    include   spaces   for   making   memoranda   of    such 


Montreal  Extending  Lighting  System 

The  City  of  Montreal  have  awarded  the  contracts  for  the 
new  system  of  lighting  on  a  portion  of  St.  Catherine  Street 
and  on  Bleury  Street,  which  will  result  in  the  abolition  of  the 
present  unsightly  poles.  The  scheme  provides  for  the  instal- 
lation of  84  6.6  luminous  arc  lamps  of  the  inverted  type,  on 
ornamental  poles  of  special  design  which  will  be  spaced  125 
feet  apart.  G.  M.  Gest,  Limited,  Montreal,  obtained  the  con- 
tract for  furnishing  and  installing  the  standards,  for  $6,005; 
the  Eugene  F.  Phillips  Electrical  Works.  Limited,  Montreal, 
the  cables  and  wiring,  for  $21,311;  and  the  Canadian  General 
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Montreal. 


Electric,  the  lamps,  fur  $10,657.  The  electrical  portion  of  the 
work  will  be  done  by  the  Eugene  F.  Phillips  Electrical 
Works,  Limited,  their  contract  price  including  the  supply  of 
about  56,000  feet  No.  6  B  &  S  twin  conductor  paper  insu- 
lated lead-covered  cable  and  the  wiring,  which  will  be  No.  6 
B  &  S  single  conductor  varnish  cambric  insulated  and  braid- 
ed; also  the  cut-oflfs  and  pot  heads  and  lightning  arresters. 
The  work  will  be  commenced  early  in  May. 
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Hydro  Issuing^   Notices 

Tlu-  Hyilro-clcctric  Power  L'oiiimission  of  Ontario  are 
issuing  notices  to  contractors,  supply  companies,  wiremen 
and  others  interested,  in  regard  to  the  necessary  observing 
of  the  Department's  rules  and  regulations.  It  is  pointed  out 
(see  advertisements  elsewhere),  that  it  is  contrary  to  the 
laws  of  the  province  to  install  electric  wiring  in,  upon  or  in 
connection  with  any  building,  unless  the  same  complies  with 
the  requirements  of  the  rules  and  regulations  of  the  Com- 
mission. Permits  must  be  secured  before  the  work  is  com- 
menced. Supply  companies  are  notified  that  it  is  contrary 
to  the  law  to  make  connection  of  supply  current  without  a 
proper  certificate  therefor  from  the  electrical  inspector  au- 
thorized to  act  in  that  district. 


P  &  S  Publications 

Pass  iSi  Seymour,  Inc.,  .Stdvay.  N.Y.,  liuve  for  di.stributicm, 
four  descriptive  folders  just  ofif  the  press  on  the  following 
material:  P  &  S  conduit  box  straps  1179  and  1180;  P  &  S  Mo- 
gul sockets  and  receptacles;  P  &  S  decorative  material,  and 
a  folder  on  the  P  &  S  candle  socket.  These  folders  are  full 
of  just  the  information  the  practical  wireinan  or  electrical 
user  has  lime  to  read. 


Personal 
Mr.    Wm.    Parker,    formerly    inspector   of    the    Hamilton 
Street  Railway  Company,  has  been  made  superintendent,  suc- 
ceeding Mr.  J.  Pearson. 


Special   Issue  of  "The  Electric  Vehicle" 

The  Ward  Motor  Vehicle  Company,  of  Mount  Vernon, 
N.Y.,  have  just  received  from  the  press  a  special  issue  of 
"The  Electric  Vehicle,"  (second  edition),  a  handbook  by 
Gushing  and  Smith.  This  edition  has  been  issued  for  the 
special  purpose  of  supplying  a  copy  of  the  book  with  each 
"Ward  Special"  as  it  is  delivered  to  the  purchaser.  The  Ward 
Special  has  been  placed  on  the  market  by  this  company  in 
response  to  a  demand  for  a  high-grade  vehicle  at  a  low  price 
($875).  The  car  includes  such  features  as  Timken  axles, 
Westinghouse  motors,  Firestone  tires,  Philadelphia  bat- 
teries, and  so  on.  A  special  charging  outfit  has  been  design- 
ed for  this  vehicle.  This  car  marks  another  step  towards 
the  production  of  an  electric  vehicle  which  the  average  man 
or  woman  can  buy. 


Obituary 

Mr.  H.  J.  Somerset,  the  engineer  chosen  by  the  Hydro- 
electric Power  Commission  of  Ontario  to  organize  and  super- 
intend the  reconstruction  and  operation  of  the  London  & 
Port  Stanley  Railway  System,  died  recently  in  Toronto  from 
pneumonia.  Mr.  Somerset  was  formerly  manager  of  the 
Winnipeg  Electric  Railway  Company,  and  later,  for  sev- 
eral years,  in  control  of  the  Perth,  .-Xustralia,  Electric  Rail- 
way System.  He  had  only  recently  returned  to  Canada  and 
associated  himself  with  the  Ontario  Commission. 


Century  Increasing  Capital 

The  Century  Electric  Companj',  St.  Louis,  Mo.,  have  in- 
creased their  capital  stock  to  one  million  dollars,  to  enable 
them  the  more  readily  to  take  care  of  the  increasing  demand 
for  their  products. 


Mr.  J.  A.  Culverwell,  a  well-known  figure  in  civil  and 
electrical  circles  in  the  Trent  Valley  district,  died  in  Toronto 
on  April  21st.  Mr.  Culverwell  some  years  ago  showed  his 
faith  in  the  future  of  the  Trent  Valley  as  a  power  centre,  and 
as  managing  director  of  the  Central  Ontario  Power  Company 
acquired  a  number  of  water  power  sites  on  the  Trent  River 
and  in  that  vicinity.  These  have  later  proved  to  be  exceed- 
ingly valuable.  In  1906,  in  the  same  connection,  Mr.  Culver- 
well organized  the  Northumberland  and  Durham  Power 
Company  and  became  its  president.  This  company  was  later 
absorbed  by  the  Electric  Power  Company.  Mr.  Culverwell 
was  a  life  member  of  the  Engineers'  Club  of  Toronto. 


Mr.  Electrical  Contractor, — 

Is  there  anything  about  this  picture 
that  reminds  you  of  the  Electrical  Con- 
tracting business  in  your  town  ?  There 
is  enough  "milk'  to  go  round,  yet  the 
first  three  "acts"  plainly  indicate  that 
they  were  both  determined  that  the 
other  should  not  have  any.  Then 
came  the  decision  to  co-operate.  How 
about  Electrical  Contractors  ?  Are  we 
"  pulling  together  "  or  are  we  deliber- 
ately spilling  our  own  and  the  other 
fellow's  "  milk  "  ?  Study  the  last 
three  stages  of  this  cartoon  —  that's 
co-operation. 


Courtesy  Armour  &  Company 


-SUCCESS! 
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What's  New  in  Electrical  Apparatus 


New  Small  Isolated  Plant  Lighting  Unit 
A  new  lighting  unit  manufactured  by  the  Okey  Manu- 
facturing Company,  CoUnnbus.  Ohio,  and  shown  herewith, 
has  several  novel  features.  The  engine  is  a  special  design 
this  company  has  developed  for  lighting  service,  and  is  not 
sold  except  with  the  dynamo  direct  connected  as  shown.  The 
outfit  is  made  in  two  styles.  The  first,  known  as  type  "F," 
is  equipped  for  furnishing  current  direct  to  the  line  with 
no  storage  battery  auxiliary.  This  outfit  is  for  service  where 
a  certain  number  of  lamps  are  burned  through  the  entire 
night,  or  when  current  is  required  at  stated  hours  only, 
during  which  period  the  engine  is  operated.  The  second 
outfit,  known  as  type  "FB,"  has  an  auxiliary  storage  bat- 
tery so  current  can  be  had  at  any  time  whether  or  not  the 
engine  is  running.  A  load  equivalent  to  eight  16  candle- 
power  lamps  will  operate  off  the  battery  without  starting 
the  engine.  As  soon  as  one  more  lamp  is  turned  on,  how- 
ever, the  engine  is  automatically  started,  the  generator  act- 
ing as  a  motor  with  the  l)attcry  supplying  current  until  the 
engine  is  started.  After  the  engine  has  started  it  will  con- 
tinue to  operate,  even  though  all  the  lamps  are  turned  off 
at  once,  until  the  battery  is  completely   charged.     Then   the 


Isolated  Plant  for  Summer  Residence  or  Farm. 

engine  is  automatically  stopped  and  tlie  load  is  transferred 
from  the  generator  to  the  battery.  In  the  event  that  more 
than  eight  lamps  are  burning  when  the  battery  becomes  fully 
charged,  the  controller  cuts  ofif  further  charge,  but  leaves 
the  engine  running  until  the  lamp  load  has  been  reduced 
below  eight  lamps;  the  engine  then  stops  and  the  load  is 
transferred  to  the  battery.  Two  push  buttons  are  provided 
on  the  front  of  the  controller,  by  means  of  which  the  engine 
may  be  started  or  stopped  at  will,  independently  of  the  auto- 
matic controller.  The  controller  also  is  so  constructed  that 
it  automatically  gives  the  battery  a  so-called  "over-charge" 
at  every  twelfth  charge.  The  engine  is  the  single-cylinder, 
two-stroke  cycle  type.  E.xcellent  regulation  is  obtained  by 
a  throttling-governor  which  holds  the  speed  within  lYz  per 
cent,  above  or  below  normal.  The  governing  mechanism 
operates  in  an  oil  bath.  A  Bosch  high  tension  magneto  fur- 
nishes the  current  for  ignition.  It  is  driven  through  a  noise- 
less flexible  coupling  directly  from  the  engine  shaft.  The 
generator  is  made  by  The  Robbins  &  Myers  Company. 
Springfield,  Ohio.  The  type  "F"  sets  are  wound  for  115 
volts  and  those  for  type  "FB"  are  wound  for  43  volts  to 
operate  with  the  32  volt  battery  system.  The  generators 
for   both    types    are    compound    wound    to    give    flat    voltage 


regulation  at  all  loads.  The  generator  is  mounted  in  line 
with  the  engine  and  directly  connected  to  the  engine  shaft. 
The  complete  equipment  of  the  type  "F"  outfit  consists  of 
engine  with  direct  connected  generator,  34-gallon  tank  for 
cooling  water.  10-gallon  tank  for  gasoline,  hose  for  water 
connection,  hose  clamps,  copper  tube  for  gasoline  connection, 
muffler,  extra  spark  plug  and  set  of  tools.  The  type  "FB" 
outfit  in  addition  to  the  above  has  a  16-cell  Hyray  exide  bat- 
tery, two  counter  cells  Hyray  exide  battery  and  controller 
panel  of  black  slate  with  all  instruments  supported  with  angle 
iron  supports. 


The  "  Arroplug  " 
Here  is  an  attachment  plug  made  on  a  new  principle. 
It  has  a  spring  plunger  and  a  short  screw  thread,  so  that  a 
push  and  a  single  turn  are  suflicient  to  make  contact  and  lock 
the  plug  securely.  The  circuit  is  made  or  broken  instantly. 
The  "arroplug"  is  the  most  convenient  plug  for  use  in  con- 
fined spaces,  and  it  is  especially  convenient  for  use  with 
vacuum  cleaners,  heating  devices,  etc.,  as  it  can  be  attached 
and  detached  instantly.     The  interior  is  removed   for  wiring 
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liy  depressing  a  small  flat  spring  with  a  screw  driver  or  simi- 
lar instrument.  After  wiring,  the  interior  is  slipped  back  in- 
to the  shell  and  locks  automatically.  The  insulating  material 
is  "Thermoplax,"  and  will  not  burn  or  soften  under  tempera- 
lure  of  (iOO  (leg.  Fahrenheit.  As  its  name  implies  this  device 
is  manufactured  by  the  Arrow  Electric  Company,  Ihirtford, 
Conn. 


"Universal"  Push  Button 

The  Garford  Manufacturing  Company.  Elyria.  O..  is 
offering  the  new  "Universal"  push  button  shown  herewith. 
The  entire  top  is  movable,  insuring  good  contact  regardless 
of  the  point  at  which  pressure  is  applied.     The  button  shell 


is  furnished  in  black  enamel,  the  top  being  made  of  a  black 
composition.  It  is  especially  adapted  for  operating  motor 
car  electric   horns. 


New  Books 
Direct-Acting  Steam  Pumps. — By  Frank  F.  Nickel,  asso- 
ciate in  mechanical  engineering,  Columbia  University;  Mc- 
Graw-Hill Company,  Inc.,  New  York,  publishers.  Price, 
$.1.00.  A  history  of  the  development  and  performance  of  the 
direct-acting  pump,  gained  through  an  experience  of  the  au- 
thor extending  over  thirty  years  of  operation. 
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Yale  Electric  Lantern 
The  flfcliic  lantern  shown  licrewith  is  shaped  like  an 
ordinary  kerosene  lantern  and  is  eijtiipped  with  a  standard 
\o.  1  chimney.  Tlie  height  of  the  device  is  9  ins.,  width  6  ins., 
weight  witlioiit  liattery  1  1-3  lbs.  and  with  liattery  2%  lbs. 
The  inelal  parts  are  of  Ijrass  and  steel  and  are  Iieavily  nickel- 
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plated.  Use  is  made  of  a  3.8  volt  tungsten  lamp,  which  is 
operated  by  a  three-cell  battery.  The  space  occupied  l)y  the 
battery  is  1.2.J  ins.  by  3  ins.  b}'  4  ins.,  and  the  battery  will 
give  fourteen  to  sixteen  hours'  intermittent  service.  The  lan- 
tern is  equipped  with  a  search-lamp  reflector  as  shown.  The 
contact  lever  is  conveniently  placed  at  the  side  of  the  base. 
The  cage  and  reflector  are  removable  so  that  the  lamp  can  be 
used  for  other  purposes  besides  that  for  which  it  is  primarily 
designed.  The  bottom  of  the  lantern  is  made  of  one-piece 
drawn  metal  and  is  waterproof.  It  is  fastened  to  the  top  by 
tliree  bayonet-lock  connectors.  The  chimney  can  be  remov- 
ed from  the  top.  The  connectors  are  reinforced  with  rivets 
or  special  metal  fastenings  to  insure  strength.  The  "Yale" 
electric  lantern,  as  it  is  called,  is  being  made  by  the  Yale 
Manufacturing  Company.  24-30  Snutli  Clinton  Street,  Chicago, 
111. 


New  Open  Element  Range 

The  Xational  I'llectric  Heating  Company,  Toronto,  have 
just  ]daced  on  the  market  their  new  open  element  range, 
whicli  we  illustrate  herewitlv.  As  seen  in  the  illustration, 
there  are  four  units  to  the  stove  proper,  which  have  a  ma.xi- 
nium  consumption  of  1,200,  1,000,  GOO  and  660  watts  respec- 
tively.    Each  of  these  units  is  wired  for  three  heats,  medium 


being  hall'  and  low  one-<|u;irter  of  tlie  maxitnum  consuni])- 
tion.  The  oven,  which  is  of  medium  height,  contains  two 
elements  of  1,000  watts  consumption  each,  the  oven  unit  at 
the  l)otlom  and  the  broiler  at  the  top.  The  range  is  splen- 
didly manufactured  and  finislied  throughout. 


Atwood  Vacuum  Cleaner 
It  is  not  many  years  since  the  real  ecoiujmic  value  of 
the  vacuum  cleaner  as  an  agent  of  sanitation  and  a  labor 
saver  was  first  recognized.  Since  its  introduction  it  has  been 
developed  and  commercialized  to  such  a  remarkable  degree 
that  it  is  now  regarded  almost  universally  as  a  household 
necessity.  The  cleaner  shown  in  the  illustration  is  suitable 
for  the  average  residence  or  apartment.  It  represents  the 
latest  development  of  the  Atwood  X'acuum  Cleaner  Com- 
pany, and,  while  embodying  many  improvements,  the  prin- 
ciple of  operation  is  the  same  as  that  of  the  Atwood  cleaners 
which  have  been  on  the  market  for  several  years.  The 
vacuum  is  obtained  by  a  motor-driven  exhauster  operating 
on  the  principle  of  the  two-shaft  positive  blower.  It  con- 
sists of  two  shafts,  each  carrying  an  impeller  similar  to  a 
two-toothed  gear.  These  impellers  turn  in  opposite  direc- 
tions and  operate  with  a  very  slight  clearance  on  all  sides 
which    is    sealed    by    water    drawn    from    and    afterwards    re- 


turneil  to  a  reservoir  in  the  base.  The  bearings  have  unusu- 
ally large  wearin.g  surfaces.  The  two  bearings  on  each  side 
arc  set  in  a  large  oil  chanil)er  which  permits  easy  inspection 
upon  lifting  a  hinged  cover.  .\  Westinghouse  electric  motor 
is  belted  to  the  exhauster.  The  one  shown  in  the  illustration 
is  a  one-half  horsepower,  alternating  cmrent,  and  is  litled 
with  a  clutch  similar  to  the  multiple-disc  type  used  on  many 
well-known  automobiles.  An  ingenious  combination  ol  a 
tank  and  a  canvas  bag  insures  the  removal  from  the  air  of 
all  dirt.  The  air  passes  first  into  a  tank  where  the  larger 
particles  are  removed  by  gravity  and  then  ihvough  a  canvas 
bag  wliich  removes  the  finest  dust.  After  passing  through 
the  exhauster,  the  air  is  discharged  through  a  pipe  which  can 
be  connected  to  a  I'ipe  running  to  the  outside  of  the  build- 
ing or  into  a  chimney.  This  is  important  from  the  staiul- 
point  of  sanitation,  as  all  disease  germs  are  thus  carried  to 
the  outside  of  the  1)uildiug  instead  of  being  allowed  to  escape 
back   into   the   rocuu. 


Captain  K.  A.  Al)lett,  general  manager  of  the  Siemens 
Company  of  Canada,  Limited,  Montreal,  has  Kit  for  I'.ug- 
land.  with  the  object  of  joining  the  British  forces  at  the 
front.  The  Siemens  branches  throughout  the  worlil  have 
contributed  a  large  miml)er  of  volunteers  to  the  Imperial 
army  and  navy  forces. 


Mav  1.   r.Mo 
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Subway  Type  Oil  Fuse  Cutouts  for  High-Tension  Work 
The  success  that  has  been  experienced  in  service  with 
pole  type  oil  fuse  cutouts,  together  with  the  increasing  de- 
mand for  a  thoroughly  reliable,  high  grade  i)rotective  device 
for  subway  service,  has  warranted  the  D.  &  W.  Fuse  Company 
in  designing  a  primary  oil  fuse  cutout  for  this  work.  In  tlie 
essential  principles  these  cutouts  are  identical  ivitli  their  pole 


Fig.  1. 

type.  Some  modifications  have  necessarily  been  made  to 
adapt  them  for  the  dififerent  class  of  service  in  which  they 
are  to  be  used.  The  principal  changes  have  been  the  sub- 
stitution of  a  lead  gasket  for  the  compressible  gasket  employ- 
ed in  the  pole  type  cutout,  dififerent  provision  for  venting 
the  cutout  and  protecting  it  against  the  possibility  of  water 
entering  through  tlie  vent  openings,  and  a  radically  new 
method  of  arranging  for  connection  with  the  caliles  in  tlie 
two  and  three  pole  types.  These  cutouts  are  made  in  .")(),  100 
and  300  ampere  capacities,  single  pole,  and  in  hi)  and  100  am- 
pere capacities,  double  and  triple  pole,  2,500  volts.  The  illus- 
tration.  Fig.  1,  shows  the  three  pole  type. 

In  order  to  effectively  comiircss  the  lead  gasket  again.st 


Fig.  2. 

the  V-shaped  ring  on  which  it  rests,  a  swivelling  yoke  is  em- 
ployed carrying  at  its  centre  a  powerful  compression  screw 
provided  with  a  lock  nut;  a  quarter  or  half  turn  of  this  brings 
the  gasket  against  the  V  ring  with  such  force  as  to  insure 
the  absolute  tightness  of  the  joint,  even  where  the  cutout 
is  entirely  submerged.     The  gasket  in  the  carrier  head,  which 


miglit  become  unduly  distorted  owing  to  tlie  repeated  open- 
ings of  the  cutout,  is  so  arranged  as  to  be  readily  renewed  at 
very  sliglit  cost,  thus  insuring  continued  tightness  of  the 
cutout  under  service  conditions. 

A  similar  form  of  lead  gasket  is  used  between  the  oil 
container  and  the  top  of  the  cutout.  In  this  case  a  suitable 
number  of  clamping  bolts  provide  the  necessary  compression 
to  draw  the  oil  container  into  position  and  to  insure  tight- 
ness of  the  gasket. 

The  venting  arrangement  necessarily  liad  to  be  com- 
pletely modified  for  subway  service  and  provision  is  made 
for  connecting  the  cutouts  to  a  common  venting  pipe.  This 
pipe,  preferably,  is  carried  to  the  highest  iioint  within  the 
manhole  and  from  that  dropped  to  within  five  or  six  inches 
of  the  fioor;  the  lower  end  being  enlarged  a  few  inches  to 
tlie  size  of  a  pipe  at  least  twice  the  diameter  of  the  original. 
Should  water  flood  the  manhole,  the  air  is  compressed  in  the 
cutout  as  it  rises  and  absolutely  prevents  the  admission  of 
any  water,  even  should  the  manhole  be  completely  lilled.  .\l 
the  same  time,  any  undue  pressure  within  the  cutout  itself, 
resulting  from  the  blowing  of  a  fuse,  is  promptly  relieved  as 
the  pipe  would  only  be  sealed  by  the  water  at  its  lower  end. 
The  diagram  in  Fig.  2  illustrates  this  method  of  venting. 

The  general  design  of  the  fuse  carrier  is  identical  with 
that  used  in  the  pole  type  cutout;  the  locking  arrangement 
being  the  same  so  that  the  carrier  is  locked  into  position  be- 
fore- contact  is  made  with  the  terminals.  The  fusible  ele- 
ment is  placed  under  a  heavy  body  of  special  oil.  On  the 
blowing  of  the  fuse  the  terminals  are  so  arranged  that  they 
are  forcibly  thrown  apart  and  the  oil  being  interposed  be- 
tween them,  efifectually  prevents  tlie  formation  of  an  arc. 


New  Hubbell  Plug 

We  illustrate  herewith  Hubbell  .J815  plug  cut  open  to 
show  the  new  style  of  contacts.  These  contacts  are  deeply 
embedded    in    narrow    slots,     eliminating     the     possibility     of 


short-circuiting,  accidental  shcck  or  arcing.  The  entire  line 
of  interchangeable  attachment  plugs  and  flush  receptacles  are 
(.quipped  with  this  type  of  contacts. 


Good  "British  Insulated"  Report 
A  very  satisfactory  report  was  presented  at  the  annual 
meeting  of  the  British  Insulated  and  Helsby  Cables.  Limited 
— of  which  the  Canadian  British  Insulated  Company,  Limited, 
Montreal,  is  a  subsidiary — recently  held  in  Liverpool,  Eng- 
land. The  profit  for  1914  was  £277,438,  an  increase  of  £30,- 
077,  the  total  being  the  largest  in  the  history  of  the  company. 
Dr.  E.  K.  Muspratt,  the  chairman,  stated  that  the  extra  pro- 
fits were  not  due  to  orders  for  war  supplies.  Work  had  been 
done  for  the  War  Ofifice  and  the  Admiralty,  but  the  total  was 
not  large  enough  to  materially  affect  the  earnings  as  a  whole. 
While  the  war  had  afifccted  business  with  many  of  their  best 
customers,  the  company  had  done  a  much  larger  trade  than 
before  the  war  with  neutral  countries.  The  general  result 
had  been  that  the  company's  factories  had  been  very  busy 
throughout  the  whole  of  the  year,  and  the  unexecuted  orders 


44 


THE     ELECTRICAL    NEWS 


May    1,    I'.n.-. 


ill  liaiul  al  lln-  prcst-iU  linu'  were  more  than  ever  before.  A 
consideralile  mimlicr  of  the  company's  slalf  had  joined  the 
forces,  and  liotli  they  and  their  dei)endents  had  been  liljerally 
ileall  with  by  the  board.  The  staff  and  workpeople  had  al.so 
on  tlieir  part,  by  voluntary  weekly  subscription,  contributerl 
to  relief  funds  to  the  extent  of  over  £1,000.  The  company 
was  now  paying  a  war  bonus  to  its  employees  to  meet  the 
enhanced  cost  of  livin.i;.  Ilavin.u  regard  to  the  good  results 
of  (he  year's  trading  tlie  directors  had  felt  justified  in  setting 
asiilc  £23,000  towards  the  formation  of  a  pension  fund,  which 
liad  been  under  consideration  for  several  years  past.  The 
cliairman  concluded  by  stating  that  they  were  executing  a 
contract  for  the  Australian  Government  amounting  to  al)out 
£  COO, 000. 


The  Turgor  Borer 

Contractors  will  l^e  interested  in  a  novel  boring  tool 
which  has  just  been  put  on  the  market  l)y  the  Turgor  Borer 
Company,  .'580  Bay  Street.  Staplcton.  N.Y.,  and  illustrated 
herewith.  By  means  of  this  tool  hides  can  be  easily  and 
quickly   bored   in    awkward   places    that    have   heretofore   had 


Bores  three  holes,  in  perfect 
alignment,  as  easily  as  one. 


lo  be  tackled  by  im.ins  of  a  step-ladder  and  ralcliet  l)race. 
As  shown  in  the  cut  these  holes  can  l)e  Ijored  one,  two  or 
three  at  a  time.  It  clamps  in  place  in  a  few  seconds  and  bores 
straight  through  the  beams,  there  being  no  zig-zag  holes 
due  to  faulty  driving.  The  man  puts  all  his  weight  liehind 
the  brace  and  can  1)ore  through  ))eams  of  a  12-foot  high  room 
willionl   leaving  tlie  lloor. 


Optimistic  on  British  Trade  Outlook 

Mr.  L.awford  (iranl,  sales  manager  of  the  F.ugenc  I'".  I'hil- 
lips  l''lectrical  Works,  Limite<l,  Montreal,  who  recently  re- 
turned from  a  five  months'  visit  to  (ireal  llritain.  I.ilks  in  .i 
very  optimistic  strain  of  the  business  situation  in  the  (lid 
Country.  Mr.  (iratil  visited  a  large  nundier  of  the  principal 
cities,   and    made   extensive   observations   as    lo     llie     general 


outlook.  He  states  that  there  is  a  great  lack  of  help  in  nearly 
all  industries,  and  that  men  are  working  night  ami  cla\'  un 
Government  and  private  orders.  With  regard  lo  the  rleclri- 
cal  and  wire  and  cable  trades,  the  factories  arc  so  abundaiu- 
ly  supplied  with  business  that  in  most  cases  the  companies 
are  unable  to  touch  foreign  orders.  In  some  instances,  hclj) 
is  so  scarce  that  the  Government  has  placed  what  amounts 
to  an  embargo  on  men  joining  the  forces  unless  with  the  con- 
sent of  the  firms  concerned.  (Ireat  Britain  is  supplying  Kus- 
sia,  France,  and  Belgium  with  guns,  ammunition,  electrical 
goods,  etc.,  and  British  firms  are  perforce  extending  their 
plants  to  meet  with  the  demands.  This  involves  the  pur- 
chase of  a  large  amount  of  electrical  machinery,  and  the  ex- 
tensive buying,  combined  with  the  War  Office  and  Admiralty 
orders,  is  keeping  the  electrical  industry  at  full  pressure.  In 
Mr.  Grant's  opinion,  the  end  of  the  wTir  will  witness  a  tre- 
mendous boom  in  Great  Britain. 


London  Street  Earnings 

The  gross  earnings  of  the  London  Street  Railway  Ccmi- 
pany  for  the  year  ended  December  31,  1914,  were  $37,5,81)5,  an 
increase  of  $43,938  over  1913.  Of  this  increase  .$43,839  came 
from  passenger  traffic.  This  increase  was  mostly  caused  by 
the  first  year's  operation  of  Sunday  service,  although  the 
gross  earnings  made  a  satisfactory  gain  even  without  Sunday 
earnings.  The  total  operating  expenses  for  1914  amounted 
to  $267,901,  an  increase  of  $32,984.  Cost  of  power  for  trans- 
portation showed  a  decrease  of  $3,701  for  the  year,  but  the 
remaining  expense  items  showed  increases,  as  follows:  way 
and  structures,  $5,193;  equipment.  $4,363;  car  service,  $23,979, 
and  general  $3,150.  The  net  earnings  increased  by  $10,944  to 
$107,994,  while  interest  deductions  increased  $2,835,  giving 
net  income  of  $76,045,  an  increase  of  $8,109.  During  1914  the 
company  expended  $47,912  in  construction  and  equipment. 
The  total  revenue  passengers  carried  in  1914  were  10,280,448, 
as  compared  to  9,078,489  in  1913,  and  the  transfers  in  the  two 
years  were  1,097,963  and  1,462,562.  The  net  earnings  iK-r  car 
mile  decreased  from  6.13  cents  in  1913  to  5.66  cents  in  1914. 


The  Triple  Tread  Manufacturing  Company.  Limited. 
Winnipeg,  have  been  awarded  a  contract  to  supply  storage 
batteries  to  the   Winnipeg  Municipal   Electric   System. 


{Con:;luded  from  page  29) 

tributing  his  or  her  order  over  several  departments,  and  the 
incident  trouble  and  loss  of  time  which  would  arise  in  ob- 
taining connection  with  the  different  departments  handling 
ihc  articles  desired. 

Eacli  elevator  has  a  telephone  connecling  to  a  master 
station  in  the  engine  room,  this  being  a  complete  system  in 
itself.  The  engineer  can  call  any  operator,  but  the  elevator 
operator  can  only  obtain  connection  with  the  engine  room 
master  station.  A  separate  intercommunicating  system  is 
made  up  of  telephones  located  at  the  openings  of  the  dumb- 
waiters on  the  various  floors. 

All  the  low-tension  systems,  with  the  exception  of  the 
telephones,  are  operated  from  a  small  storage  battery.  This 
battery  is  installed  in  duplicate  and  is  charged  by  means  of 
small  motor  generator  sets,  also  in  duplicate.  .\  small 
switchboard  harmonizing  with  the  main  board  in  style  and 
material  has  switches  fiT  the  luo  niotor-generaors  and  for 
the  various  systems  nu)unted  upon  it;  it  also  carries  a  volt- 
meter and  ammeter  and  the  field  rheostats  for  the  motor 
generators. 

The  store  and  its  e(|iiipiiienl  is  one  of  which  \'aiicou\er 
is  justly  pri'ud.  Tlie  aribileels  were  Hurke.  Ilorwuod  & 
White,  of  Toronli);  I'eicival  Uobert  Moses,  of  .Ww  ^■ork 
(  ily,  uas  the  consulting  engineer,  and  the  shop  lixttues  were 
ilesigiu'd  by    Taussig  &   l-'lesch.  of  I'hicago. 
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Current  News  and  Notes 


Blenheim,  Ont. 

A  liy-law  will  be  sulMiiitlcd  on  May  Kith,  authorizing  the 
council  to  expend  $14.0(10  in  installing  a  hydro  distribution 
system  and  connecting  it  up  with  (he  Hydro-clcetric  Power 
Commission's  lines. 

Chatham,  Ont. 

The  work  of  installing  ornamental  lighting  standards  on 
King  Street  is  well  under  way  and  should  be  completed  in  a 
couple  of  weeks. 

Dominion,  N.S. 

The  contract  for  light  and  power  supply  has  been  re- 
newed with  the  Cape  Breton  Electric  Company  for  a  further 
term  of  five  years  at  a  rate  of  (i  cents  per  kw.h.. — a  reduction 
of  one  cent.  It  has  been  announced  by  the  local  council 
that  reduction  to  consumers  will  be  made  from  Ki  cents  to 
10  cents. 

Gait,  Ont. 

Mr.  W.  H.  D.  Browne  has  been  elected  a  member  of  the 
local  Hydro-electric  Power  Commission,  succeeding  Dr.  W. 
S.  Dakin.  who  has  been  elected  first  deputy  reeve. 

Hamilton,  Ont. 

A  further  cut  of  10  or  12  per  cent,  has  been  made  in  the 
Hamilton   hydro   rates. 

Joliette,  Que. 

Work  will  be  started  in  the  near  future  on  the  installa- 
tion of  a  lighting  system  to  cost  some  $6,000. 

Montreal,  Que. 

The  Marks  Electric  Company  has  registered  in  Mont- 
real, P.Q.;  Mrs.  Sam.  Marks,  proprietor. 

The  Shawinigan  Electro-Metals  Company.  Limited,  has 
been  incorporated  with  a  capital  of  $50,000.  Shawinigan 
Water  and  Power  interests  are  identified  with  the  company, 
Mr.  Howard  Murray,  Mr.  W.  .\.  Hart,  and  Mr.  Julian  C. 
Smith  being  incorporators;  Dr.  A.  Stansfield,  of  McGill  Uni- 
versity, is  also  an  incorporator.  The  purpose  of  the  com- 
pany for  the  present  is  to  carry  out  at  Shawinigan  Falls, 
further  experiments  for  the  reduction  of  metals  by  electricity. 
Dr.  Stansfield  has  already  done  a  large  amount  of  work  in 
this  direction  at  McGill  University.  He  is  at  present  on  a 
visit   to   \'ancouver,   B.C. 

Having  completed  the  necessary  financial  arrangements 
in  New  York,  Laurentide,  Limited,  paper  manufacturers,  of 
Grand'Mere,  P.Q.,  will  resume  construction  work  on  the 
ilO.OOO  horse  power  hydro-development  at  their  plant.  A 
considerable  amount  of  work  was  done  when  operations  were 
suspended  in  the  fall  by  the  H.  K.  Talbott  Company.  A  por- 
tion of  the  additional  power  will  lie  utilized  liy  Laureniide. 
Limi(ed.  and  the  remainder  sold. 

Nelson,  B.C. 

The  service  of  the  British  (  idumbia  '['elephone  Com- 
pany has  again  been  criticized  by  members  of  the  Nelson 
I'oard  of  Control  and  the  desire  expressed  for  a  nninicipal 
system. 

Orillia,  Ont. 

h'oUowing  a  reduction  in  rates,  the  light  receipts  of  the 
town  for  March,  191.5,  show  a  falling  off  of  some  $(i">0  as 
compare<I   with   the   same   month   last   year. 


Petrolia,  Ont. 

The  Hydro-electric  Pow-er  Commission  of  Ontario  are 
taking  an  inventory  of  the  property  of  the  Petrolia  Electric 
Light  Company,  w'ith  a  view  to  this  system  being  taken  over 
by  the  municipality. 

Ridgetown,  Ont. 

The  town  council  will  submit  a  by-law  authorizing  them 
to  enter  into  an  agreement  with  the  Hydro-electric  Power 
Commission  of  Ontario  for  a  supply  of  current  for  light 
and  power. 

Rodney,  Ont. 

The  village  council  have  decided  to  secure  estimates 
from  the  Hydro-electric  Power  Commission  of  Ontario  on 
the  cost  of  ijistalling  a  distribution  lighting  system. 

St.  Catharines,  Ont. 

Niagara    power    was    turned    on    in    Grantliam    Township, 
Lincoln  County,  on  March  15th. 

St.  George,  Ont. 

.V  by-law  will  be  submitted  on  May  3rd,  authorizing  the 
council  to  enter  into  an  agreement  with  the  Hydro-electric 
Pow'er  Commission  of  Ontario,  for  a  supply  of  power. 

-St.  Marys,  Ont. 

The  Medina  Telephone  Company  contemplates  certain 
extensions  to  their  telephone  system  during  the  early  sum- 
mer. 

St.  Thomas,  Ont. 

The  new  ornamental  street  lighting  system  on  Talbot 
Street  was  officially  turned  on  on  the  evening  of  April  20th 
by  Sir  Adam  Beck,  chairman  of  the  Hydro-electric  Power 
Commission  of  Ontario.  Sir  Adam  addressed  the  citizens 
briefly  from  the  balcony  of  the  City  Hall  and  the  proceed- 
ings concluded  w-ith  a  banquet  at  the  Grand  Central  Hotel. 

Toronto,  Ont. 

The  Hydro-electric  Power  Commission  of  Ontario  have 
awarded  a  large  contract  to  the  Packard  Electric  Company 
for  the  supply  of  various  sizes  of  meters. 

The  following  firms  have  recently  obtained  charters:  The 
Canadian  Electric  Time  Switch  Company,  Limited,  and  the 
Lhiiversal  Electric  Company,  I^imited. 

The  Chamberlain  &  Hookham  Meter  Company  have 
been  awarded  a  large  contract  for  the  supply  of  various  types 
of  meter  to  the  Hydro-electric  Power  Commission  of  (Ontario. 

Vancouver,  B.C. 

The  Western  ("anada  Power  Company  are  asking  the 
shareholders  to  authorize  an  increase  in  the  capital  stock 
from  five  to  ten  million  dollars  and  the  creation  of  five  mil- 
lion dollars  "  per  cent,  cumulative  preferred  stock.  The  an- 
nual report  states  that  work  on  the  third  unit  has  been  de- 
layed on  account  of  financial  conditions  existing  during  (he 
past  year.  The  gross  earnings  of  the  company  for  the 
twelve  months  of  ('.III  amounted  to  $:il8,800.  Operating  ex- 
penses were  $S7,14il.  leaving  just  sufiicient  to  meet  (he  in- 
(eres(   on   (he   (irs(   mortgage  bond 

Winnipeg,   Man. 

Press  reports  s(a(e  that  passengers  carried  by  (he  Win- 
nipeg Electric  Railway  (.'ompany  number  at  (be  ra(e  of  ap- 
proximately three  (piarters  of  a  million  a  uioiidi  less  than 
for  the  corresponding  period  a  year  ago. 
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Trunk  Line  Electrifications 

Unusually  interesting  developments  are  promised  in  the 
near  future  in  the  realm  of  high  voltage  electrified  steam  rail- 
ways. In  Canada  at  tvi'O  points  construction  is  nearing  com- 
pletion— in  one  case  of  a  1,500  volt  system  and  in  the  other 
at  2,400  volts.  .Another  2,400  volt  electrification  is  planned 
and  contracts  let,  and  will  presumably  be  proceeded  with  as 
soon  as  the  financial  situation  shall  have  cleared  up. 

The  first  1,500  volt  line  in  Canada  will  be  tliat  of  the 
London  &  Port  Stanley  Railway,  which  is  the  nucleus  of  a 
large  system  of  hydro  radials  with  which  our  Commission 
promise  to  cover  the  Province  of  Ontario.  After  the  most 
searching  consideration  it  has  been  decided  that  construc- 
tion and  operating  costs  justify  the  use  of  this  higher  voltage 
in  preference  to  the  time  honored  600  or  650  volts,  which  at 
the  present  time  is  universal  throughout  the  Dominion  of 
Canada.  Our  first  2,400  volt  line  is  nearing  completion  in 
Montreal  and  will  probably  be  in  operation  within  the  next 
three  months.  The  locomotives  are  practically  ready  for 
shipment  on  both  these  roads.  The  third  elcctrifiction,  which 
is  temporarily  held  up,  is  a  section  of  the  Canadian  Pacific 
Railway  line  over  and  through  the  Rocky  Mountains  where 
the  heavy  grades  and  a  long  tunnel  will  make  this  form  of 
traction  particularly  attractive  and  economical. 

.At  the  time  these  electrifications  were  decided  upon 
2,400  volts  d.c.  was  the  highest  at  which  direct  current  elec- 
trification had  been  attempted,  but  it  is  typical  of  the  rapici 
changes  that  are  everywhere  taking  place  in  electrical  science 
that  a  3,000  volt  d.c.  system  has  since  been  placed  under  ccTn- 
tract  on  a  United  States  Rockv  Mountain  road.     There  is  no 


radical  difference  involved,  however,  in  tliis  increase  in  volt- 
age which  has  been  determined  rather  by  the  very  heavy 
freight  load  to  be  taken  care  of  in  the  particular  case  under 
consideration.  The  grades  and  tunnels  of  the  Rocky  Moun- 
tains are  the  special  enemies  of  the  steam  engine  and  it  is 
under  such  difficulties  that  electrification  makes  the  best  com- 
parison. On  the  Pacific  Coast  line  where  the  3,000  volt 
equipment  will  be  installed  there  are  several  tunnels — one 
of  which  is  9,000  feet  in  length.  The  maximum  grade  west- 
bound is  2%  over  a  distance  of  approximately  21  miles  and 
eastbound  1.7  per  cent,  over  24  miles.  One  of  the  most  diffi- 
cult problems  is  a  1  per  cent,  grade  practically  continuous 
for  44  miles.  It  is  understood,  however,  that  the  engineering 
difficulties  have  so  far  been  overcome  that  the  heaviest  trains 
will  make  this  grade  at  a  16-mile  rate,  without  any  undue 
strain  on  the  motors.  An  interesting  feature  of  this  line 
(Chicago,  Milwaukee  &  St.  Paul)  is  the  use  of  regenerative 
braking  which  will  be  adopted.  The  development  of  a 
satisfactory  central  system  which  will  permit  of  this 
braking  without  undue  complication,  is  a  notable  en- 
gineering achievement.  Another  noticeable  fact  in  this 
electrification  is  that  it  was  decided  upon  not  so 
much  because  of  local  conditions  as  because  it  was  shown 
beyond  question  that  lower  operating  costs  could  be  obtained 
than  with  steam  locomotives.  A  considerable  relief  can  of 
course  also  be  had  from  congested  freight  or  other  traffic 
conditions.  It  is  futher  interesting  to  note  that  though  this 
railway  company  originally  intended  to  defer  the  electrifi- 
cation of  the  second  division  of  their  line  until  actual  ex- 
perience had  been  obtained  through  the  operation  of  their 
first  division  they  are  so  thoroughly  convinced  of  the  ulti- 
mate results  that  they  have  already  placed  orders  for  a  sec- 
ond section  of  the  electrification.  This  will  now  include  21- 
260  ton  locomotives,  7  sub-stations  with  a  total  capacity  in 
motor-generator  sets  of  29,000  kw.  with  a  momentary  capac- 
ity of  300  per  cent,  normal  load. 

In  the  City  of  Chicago  the  question  of  terminal  electri- 
fication is  also  being  considered  in  all  its  aspects.  This  work 
would  involve  a  tremendous  expenditure  and  is  receiving 
correspondingly  careful  engineering  study.  Though  there 
are,  of  course,  special  local  conditions  to  be  considered  in 
this  case  the  ultimate  decision  of  the  committee  having  this 
inatter  in  charge,  will  have  a  very  direct  bearing  on  the 
course  which  many  other  large  cities  on  this  continent  may 
safely  follow. 


The  Public's  Interest  in  the  Jitney 

One  of  the  most  important  questions  to  be  considered 
in  connection  with  the  jitney  is  whether,  having  usurped  the 
field  of  the  standard  electric  railway  system,  it  is  in  a  posi- 
tion to  fill  the  needs  of  the  public  as  an  efficient  means  of 
transportation  better  than  the  electric  railways  are  doing 
at   the   present   time. 

This  is  a  question  for  the  public  even  more  than  for  the 
operators  and  shareholders  of  our  electric  railway  systems. 
There  is  no  doubt  that  the  earnings  of  our  electric  railways 
are  being  materially  reduced.  In  certain  cases  permission 
has  already  been  given  for  a  reduction  in  the  number  of  cars 
operated  on  certain  lines.  .\t  best  competition  from  the 
jitneys  will  mean  that  additions  to  rolling  stock  wliich  other- 
wise ought  to  be  and,  in  the  natural  course  of  events,  would 
be  made,  will  now  be  delayed.  Suppose,  then,  that  in  the 
course  of  three  or  six  months,  as  the  case  may  be,  the  owners 
of  these  jitneys  should  find  the  enterprise  an  unprofitable 
one.  What  condition  or  mood  are  our  transportation  com- 
panies going  to  be  in,  and  what  condition  will  the  general 
pulilic  be  in,  when  they  are  forced  to  fall  back  on  the  now  des- 
pised and  rejected  electric  cars? 

It  is,  of  course,  useless  to  expect  the  average  citizen  to 
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cmisiilcr  llu-.so  nialti-rs  and  look  alicail  a  few  weeks  or 
moiitlis,  even  where  the  matter  interests  him  so  vitally  as 
it  appears  to  in  this  case.  It  should  not  be  too  much  to 
expect  of  our  city  councils,  however,  that  they  should  take 
the  matter  in  hand  and  so  regulate  the  operation  of  this 
mushroom  growth  that  the  legitimate  field  of  our  estab- 
lished railway  systems  should  not  be  encroached  upon. 

This  is  a  consideration  quite  aside  from  the  fact  that 
in  a  city  like  Toronto,  the  taxpayers  are  poorer  to  the  ex- 
tent of  20  per  cent,  of  the  reduction  in  the  gross  earnings 
of  the  Toronto  Railway  Company,  which  percentage  amount- 
ed last  year  to  a  sum  closely  approximating  $1,000,000.  It 
would  almost  appear  as  if  personal  antagonism  toward 
private  corporations  in  general  is  being  allowed  to  stand  in 
the  way  of  an  exercise  of  common  sense  or  at  least  com- 
mon justice,  both  to  the  general  ratepayer  and  to  the  man 
who   has   invested   his   capita!   in   good    faith. 

We  have  not  yet  heard  of  any  man  engaged  in  the  jitney 
business,  who  has  sat  down  and  counted  the  cost  of  operating 
his  cars.  There  are  innumerable  estimates,  however,  from 
the  other  side,  showing  that  the  income  cannot  possibly  meet 
the  daily  expenses,  with  even  a  narrow  margin,  when  tak- 
ing into  consideration  the  interest  on  capital  cost  and  de- 
preciation. For  example,  a  committee  of  the  Oakland,  Cal- 
ifornia. Chamber  of  Commerce,  specially  appointed  to  con- 
sider this  question,  gives  some  interesting  information  as  to 
the  results  of  its  findings  on  the  cost  of  operation  of  a  Ford 
car.     The   expenses   per   mile   are   placed   at   follows: 

Expenses  Per  Mile 

1.  Drivers'  wages,  clothing  and  gasoline $0.0407 

2.  Lubricants 000.") 

3.  Tires 0200 

4.  Washing,  polishing  and  garage  attendance 0070 

5.  Running    repairs    and    garage    attendance 0085 

6.  Materials  for   running  and  mechanical   repairs    . .        .0033 

7.  Body  repairs,  painting,  upholstering,  etc 0017 

8.  Rent 005G 

9.  Light,   heat,   power  and   maintenance 0014 

10.  Taximeters 0020 

11.  Licenses 0007 

12.  Injuries  and  damages 0050 

13.  Office  and  supervising  salaries 0076 

14.  Advertising Olll 


$0.1151 
These  figures  are  based  on  the  assum|)tion  tliat  1.500 
miles  will  be  run  annually  by  a  car.  With  a  greater  mile- 
age, certain  of  these  items  would  be  reduced.  Items  1.  2, 
3,  5,  6,  7  and  12,  which  amount  together  to  about  8  cents 
per  car  mile,  are  fairly  constant  per  car  mile,  but  the  other 
items  are  nearly  independent  of  the  distance  covered.  If 
a  car  made  25,000  miles  instead  of  15,000,  the  cost  per  mile 
would  be  about  2.1  cents,  instead  of  3.5.  as  shown  in  llie 
above  table,  and  the  cost  per  car  mile  now  becomes  10.1 
cents  instead  of  11.5  rents.  Eliminating  advertising  and  rent 
of  taximeters,  which  expenses  the  jitney  operator  will  re- 
duce to  a  minimum,  the  total  becomes  9.3  cents  per  car  mile. 
To  this  amount  there  should  be  added  at  least  .8  cents  per 
car  mile  for  depreciatif)n,  so  that,  using  these  figures  as  a 
basis,  a  car  sliould  earn  at  least  10  cents  per  mile  to  pay  ex- 
penses. 

Whether  the  ripcralion  of  jitneys  is  a  i)aying  i)roposition 
or  not  is  a  (incslion  of  iminediate  interest  to  comparatively 
few.  (  )n  tin-  ciijur  hand,  the  question  of  whether  their  life 
will  be  only  suflicient  to  disorganize  our  electric  railway 
systems  and  cause  untold  ultimate  inconvenience  and  dis- 
comfort to  the  millions  of  patrons  of  electric  railways  all 
over  this  continent  is  surely  a  question  worlhy  of  immediale 
and  most  careful  consideration  on  the  pan  of  nur  aiilhoritics, 
who  have  it  in  their  power  to  regulate  ihesc  matters. 


Power  Resources  of  the  Pacific 

The  Department  of  the  Interior  have  just  issued  Water 
Resources,  paper  No.  8,  being  a  report  of  the  British  Colum- 
bia Hydrographic  Survey  for  the  calendar  year  1913,  by  R.  G. 
Swan,  A.M.  Can.  Soc.  C. E.,  chief  engineer.  The  work  treats 
of  three  divisions  of  British  Columbia,  namely,  the  Coast 
division,  the  Kamloops  division  and  the  Kootenay  boundary 
division,  and  describes  briefiy  the  water  powers,  developed 
and  undeveloped,  and  the  hydrographic  data  in  connection 
with  the  streams  and  rivers  in  these  divisions  that  has  so  far 
been  collated  by  the  department. 

Little  by  little  it  is  coming  to  be  recognized  that  the 
water  powers  of  British  Columbia  constitute  a  very  tremen- 
dous asset  of  that  province.  Especially  interesting  is  the 
information  given  with  regard  to  the  Coast  division,  where 
the  water  falls  are  much  higher  than  in  any  other  section  of 
Canada.  The  Rocky  Mountains  account  for  many  falls  in 
the  neighborhood  of  2,000  ft.  We  print  below  a  few  inter- 
esting extracts  from  this  report  covering  the  water  falls  in 
the  Coast  district, — 

Bridge  River. — A  head  of  2,000  feet  could  be  developed 
at  Bridge  River  by  driving  a  tunnel  through  the  ridge  separ- 
ating it  from  Seton  Lake.  The  water  would  be  diverted  in- 
to the  tunnel  from  Bridge  River  and  conveyed  from  the 
other  portal  by  steel  penstocks  to  the  power-house  situated 
on  Seton  Lake.  A  great  amount  of  power  could  be  devel- 
oped here,  but  the  cost  of  the  tunnel  would  render  a  large 
initial  development  necessary.  The  Pacific  Great  Eastern 
Railway,  which  is  being  constructed  along  the  north  side  of 
Seton  Lake,  would  provide  good  transportation  but  extra  pre- 
caution would  have  to  be  taken  to  prevent  a  washout  by 
any  leaks  or  breaks  in  the  tunnel  or  penstocks.  Special  pro- 
vision might  have  to  be  made  for  carrying  the  extra  dis- 
charge from  Seton   Lake. 

Chehalis  River. — The  plan  of  development  on  this  stream 
includes  a  storage  and  intake  dam  near  the  lower  end  of 
Chehalis  Lake,  and  a  large  concrete  pipeline,  some  10  miles 
in  length,  to  an  equalizing  reservoir  near  the  mouth  of  the 
river.  The  penstocks  would  lead  from  the  reservoir  to  the 
liowcr-house,  and  would  give  a  head  of  about  400  feet.  Che- 
halis Lake  would  give  splendid  storage.  It  might  be  pos- 
sible to  divert  the  flow  of  the  west  fork  (Statlu  Creek)  into 
the  lake   or  into   the  pipeline. 

Chilliwack  River. — Chilliwack  River  is  quite  a  large 
stream,  having  a  fall  of  about  2,000  feet  between  Chilliwack 
Lake  and  the  Fraser  River.  At  one  time  it  was  proposed  to 
carry  water  from  Chilliwack  Lake  to  Jones  Lake,  but  this 
scheme  was  abandoned  owing  to  the  heavy  expense  which 
would  be  involved,  and  also  as  it  was  found  that  Chilliwack 
Lake  was  not  at  a  sufficiently  high  elevation  above  Jones 
Lake.  Another  proposal  is  to  construct  a  tunnel  from  the 
Upper  Chilliwack  valley  to  the  valley  of  the  Fraser  River. 
This  idan  is  probably  (juite  feasible,  but  sufficient  surveys 
have  not  been  made  to  develop  all  its  features.  On  account 
of  the  great  expense  of  the  tunnel,  it  would  be  necessary  to 
make  a  large  initial  development. 

Jones  Creek. — The  \'ancouver  Power  Company  has  been 
investigating  Jones  Creek  as  a  possible  source  of  power. 
The  plan  is  to  drive  a  tunnel  through  the  ridge  between 
Jones  Lake  and  the  Fraser  valley.  The  tunnel  would  be  10,- 
200  feet  long.  Steel  penstocks.  0,000  feet  in  length,  would 
lead  from  the  portal  to  llie  power-house  on  the  bank  of  the 
Fraser  River.  A  dam  near  the  outlet  of  the  lake  would  pro- 
vide considerable  storage.  Houhler  Creek  could  easily  be  di- 
verted into  the  lake.  This  planl  would  \itilize  ihe  combincl 
(low  of  Jones  and  Boulder  t'reeks.  and  would  bo  fairly  well 
regulated  liy  llie  stora.ge  in  Jones  Lake,  under  a  head  of  1,- 
800  feet. 

•    MesliliKl    (Indian  I     Klvcr    and    Tributaries. — The    \\  csl- 
minsler   Tower  Company  prupi>se  to  develop  power  from   llie 
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Mesiiloet  River  and  Iributaries.  and  have  already  made  ex- 
tension surveys.  Splendid  storage  facilities  are  available  in 
Norton,  Young,  and  Ann  Lakes;  from  the  first  named  lake 
a  head  of  2,000  feet  could  be  developed. 

Raven  (Rushton)  Creek.— This  is  a  small  creek  flowing 
into  Pitt  Lake.  Rushton  Lake  is  TOO  feet  above  Pitt  Lake 
and  only  4.000  feet  distant,  .\bout  1.000  feet  from  Pitt  Lake 
there  is  a  fall  of  100  feet.  Mr.  E.  J.  l''ader  proposes  to  run 
n  pipeline  from  the  head  of  the  falls  to  a  power-house  to  be 
built  near  the  mouth  of  the  creek.  The  power  is  to  be  used 
for  running-  a  rock  quarry  and  gravel  screening  plant,  neither 
of  which  has  been  built  as  yet. 

Silver  Creek  (near  Hope). — It  would  be  quite  possible 
to  develop  power  on  Silver  Creek  wdiich  flows  into  the  Fraser 
River,  near  Hope,  though  as  yet  no  definite  details  of  any 
such  scheme  have  been  worked  out.  There  is  a  fall  of  1,100 
feet  from  Silver  Lake  to  the  Fraser,  but  it  is  pretty  evenly 
distributed  over  a  distance  of  5  miles.  A  long  flume  line 
would  be  necessary  to  develop  any  considerable  amount  of 
power.  Silver  Lake  might  be  used  for  storage  as  long  as  it 
did  not  damage  the  Pacific  highway  which  is  being  built  up 
the  creek  valley  and  along  the  lake. 

Slollicum  Creek. — This  small  stream  discharges  into  an 
arm  of  Harrison  Lake.  It  has  a  series  of  falls  near  the 
mouth,  with  a  total  drop  of  2,000  feet  in  about  hall   a  mile. 


Electrical  Installation  on  Pitt  River  Bridge,  B.  C. 

\\e  are  indebted  to  Mr.  H.  C.  Chambers,  Chief  Elec- 
trician of  the  B.  C.  Division  of  the  C.  P.  R.,  for  the  follow- 
ing account  of  the  electrical  installation  on  the  Pitt  River 
Swing  Bridge. 

The  swing  span  on  the  Canadian  Pacific  Railway  bridge 
at  Pitt  River,  B.C.,  is  operated  by  three  30  h.p.,  5.50  volt 
Wagner  enclosed  type  slip-ring  motors;  one  is  used  to  pull 
the  wedges  and  release  the  fastenings  on  the  bridge,  and  the 
other  two  execute  the  turning  movement.  A  three-phase, 
3300  volt  line  is  run  up  to  the  bridge,  where  two  50  kw., 
3300  volt  primary,  600  volt  secondary  Westinghouse  trans- 
formers reduce  the  line  voltage  to  550  volts.  The  550  volt 
line  is  carried  across  the  bridge  supported  on  the  spans  to 
the  swing  span,  where  it  is  raised  80  feet  above  the  water 
to  cross  the  channel.  The  swing  span  has  a  swivel  on  a 
steel  tower  to  allow  the  bridge  to  turn  without  moving  the 
wires.  In  the  control  tower  on  the  swing  span  arc  in- 
stalled circuit  breakers,  controllers  and  resistance  grids  for 
each  motor.  The  two  controllers  for  the  two  30  h.p.  motors 
which  do  the  turning,  are  connected  in  parallel  so  either  con- 
troller can  be  used.  The  first  movement  made  by  the  oper- 
ator to  turn  the  bridge  is  to  pull  a  lever  which  unlocks  the 
wedges,  throws  the  Home  signal  to  "Danger,"  mechanically, 
and  the  distance  signal  to  "Danger"  electrically.  Pulling 
lever  to  unlock  bridge  trips  a  lever  which  has  locked  the 
circuit  breakers  open.  This  gives  a  double  protection,  as 
the  operator  cannot  possibly  get  the  power  to  move  the 
bridge  unless  he  first  throws  his  signals  to  "Danger;"  he 
then  starts  the  wedge  motor  which  pulls  the  wedges,  and 
then  the  other  two  motors,  which  turn  the  bridge  and  clear 
the   cliannels  for  boats. 

For  lighting  the  control  tower  and  channels  there  is  a 
one  kw.  Westinghouse  transformer,  550  volt  primary  to  110 
volt  secondary.  A  white  light  is  installed  on  each  side  of 
the  channel  as  a  guide  to  boats  at  night,  also  a  red  and  green 
light  on  the  top  of  swing  span  which  shows  red  to  the  boat 
when  the  bridge  is  open.  .A.  light  is  located  between  the 
tracks  at  each  end  of  swing  span  and  at  the  end  of  the 
bridge,  so  as  to  line  up  bridge  at  night. 

The  Electric  Distance  Signal  was  made  by  the  Union 
Switch  &  Signal  Company,  and  is  operated  by  16  B.S.C.O. 
primary    batteries.      A    small    d.c.    motor    is    geared    to    the 


semaphore  board,  and  when  the  swing  span  is  closed  it 
effects  a  contact  which  makes  circuit  through  the  motor 
and  causes  the  semaphore  to  raise.  When  the  semaphore 
comes  to  rest  the  motor  leads,  which  are  connected  to  a 
drum,  run  off  the  contact,  which  brings  motor  to  rest;  at  the 
same  time  it  makes  another  contact  on  drum  which  ener- 
gizes an  electric  brake  and  holds  signal  clear.  As  soon  as 
the  power  goes  off  the  magnet  releases  and  sign  goes  to 
"Danger."  which  also  occurs  should  power  fail  at  any  time. 
The  lamps  on  the  swing  span  being  subject  to  consider- 
able vibration,  we  have  a  special  clip  to  hold  lamp  from 
turning,  and  by  using  a  low  voltage  of  12  volts,  which  gives 
a  heavy  filament,  the  lamps  withstand  the  vibration  satis- 
factorily. This  voltage  is  obtained  by  using  an  auto  trans- 
former on  the  110  volt  circuit. 


Planning  Immense  Developments 

The  Newfoundland  Government  propose  to  enter  into 
an  agreement  with  the  Newfoundland  Products  Corporation, 
Limited,  represented  by  Mr.  T.  L.  Willson,  of  Woodstock! 
Ont,  with  which  is  associated  the  Reid-Newfoundland  Com- 
pany, under  which  the  two  concerns  named  will  carry  out 
works  totalling,  at  first,  $16,349,300.  Of  this  ,$6,440,300  is  re- 
presented by  water  power  developments.  The  Government 
will  lease  for  99  years  the  water  powers  in  and  upon  the 
Number  River  and  in  and  upon  Junction  Brook,  with  the 
right  to  divert  and  dam  the  same  or  any  lake  or  water  pow- 
ers within  the  drainage  area  of  the  Humber  River.  Should 
the  company,  within  21  years,  acquire  any  additional  water 
powers  within  a  distance  of  40  miles  of  proposed  factories  at 
Bay  of  Islands,  the  provisions  of  the  agreement  will  apply 
to  the  additional  water  powers.  The  company  agree  within 
two  years  to  survey  the  Hamilton  and  Northwest  Rivers  in 
Labrador;  if  the  company,  within  ten  years,  in  addition  to  an 
expenditure  of  five  million  dollars  at  Bay  of  Islands,  expend 
a  like  sum  in  Newfoundland  in  connection  with  the  exten- 
sion of  its  business  in  Newfoundland,  the  Government  will 
grant  the  company  a  water  power  on  the  Hamilton  River 
from  the  head  of  Lake  Winocapau  to  the  sea  or  a  like  water 
power  on  the  Northwest  River,  Labrador,  but  this  is  con- 
ditional on  the  company  expending,  within  five  years,  the 
further  sum  of  ten  million  dollars  in  the  development  of  the 
water  power  and  its  plant  in  Labrador.  The  company  agrees 
to  furnish  up  to  50,000  horse  power  in  Labrador  to  all  persons 
or  companies  operating  within  100  miles  of  their  power 
houses.  Among  the  industries  to  be  established  at  Bay  of 
Islands  is  one  for  the  manufacture  of  electrode  carbons. 


Electric  Propulsion  of  Battleships 

The  electric  propulsion  of  the  new  United  States  liat- 
tleship  "California,"  is  an  interesting  feature  of  present-day 
development.  The  equipment  is  being  supplied  by  the  Gen- 
eral Electric  Company.  The  "California"  is  a  30,000-ton  ves- 
sel and  will  be  equipped  with  two  18.000  h.p,,  2,200  r.p.m,  tur- 
bo-generators and  four  induction  type  driving  motors.  All  the 
engine  room  auxiliaries  will  be  motor-driven,  direct-current 
for  operating  these  machines  being  taken  from  the  exciters. 
'J'he  maximum  speed  of  this  ship  will  be  22  knots  per  hour. 
,\t  14  knots  the  turbines  w-ill  develop  7,000  h.p,.  and  at  22 
knots.  :i6,000  h.p.  75  per  cent,  of  the  power  generated  by 
the  turbines  will  be  delivered  to  the  electric  generator,  and 
there  will  be  a  further  8  per  cent,  loss  in  the  electrical  equip- 
ment. Estimates  of  the  Brooklyn  Navy  Yard  show  that 
the  use  of  electric  drive  saved  $160,000  in  the  construction  of 
the  "California."  The  General  Electric  Company  has  fig- 
ured recently  on  equipment  for  two  Russian  battleships  of 
70,000  and  90,000  h.p.  rating,  and  on  several  large  vessels  for 
the  United  States  Navy. 
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Electrotechnical  Congress  Postponed 


Tin;  Secretary  of  tlio  Caiiacliaii  Natii)nal  Cuiiiniitlcc  oi 
the  International  Electrotechnical  Commission,  Mr.  A.  15. 
Lanibc,  Ottawa,  writes  llial  tliey  have  been  ofticially  noti- 
fied from  London  that  the  congress  of  this  Commission, 
which  was  to  have  been  held  in  San  Francisco  some  time  this 
year,  has  been  postponed,  conditions  in  Europe  renderin;j;  it 
impossible  to  follow  out  the  original  plans. 


"  The  Most  Satisfactory  " 

Canadians  in  general  will  Ije  interested  in  the  following 
extract  from  a  letter  just  received  by  the  Electrical  News 
from  a  visitor  recently  returned  from  San   Francisco. 

"You  may  be  glad  to  know  that  after  having  l)cen  in 
San  Francisco  for  some  little  time  my  own  opinion  and  also 
the  opinion  of  all  those  interested,  so  far  as  I  can  learn,  is. 
that  the  Water  Power  Exhibit  is  completely  successful.  The 
Canadian  exhibit  as  a  whole  is  beyond  all  douljt  the  most 
satisfactorj'  on  the  grounds  and  great  credit  is  due  Mr.  Wil- 
liam  Hutchinson,  Chief  Exhibition  Commissioner." 


Underground  23,000-Volt  Transmission 

The  Toledo  Railways  &  Light  Compan}'  recently  put  in- 
to successful  operation  a  23,000  volt,  three-phase  under- 
ground transmission  system  for  supplying  13,000  kw.  to  the 
Willys-Overland  automobile  factory  at  Toledo.  F'ive  thou- 
sand kilowatts  of  the  total  sub-station  rating  is  already  in- 
stalled and  in  operation,  and  an  order  has  been  placed  for 
three  more  1,000  kw.  transformers  to  be  installed  at  the 
Willys-Overland  sub-station.  It  is  planned,  furthermore, 
that  within  six  months  another  3,000  kw.  shall  be  added. 
which  will  comjilete  the  11.000  kw.  station  as  planned  six 
months  ago. 


Canada  Electric  Company 

In  the  report  of  the  Maritime  Coal.  Ivailway  and  l'i>WLr 
Coinpany,  it  is  stated  that  the  installation  of  the  electrical 
coal  equipment  at  Joggins  colliery  was  proceeded  with  dur- 
ing the  year,  and  the  results  were  apparent  in  more  econom- 
ical working.  No  new  work  had  been  done  at  the  main 
power  house  at  Chignecto,  the  enlargement  of  the  generating 
plant  having  been  completed  at  the  close  of  last  year.  Un- 
fortunately just  about  that  time  the  demand  for  power  began 
to  fall  off,  in  consequence  of  abnormal  trade  conditions  af- 
fecting the  Canada  Electric  Company's  largest  power  users,' 
and  to  such  an  extent  that  the  revenue  from  this  source  was 
seriously  reduced  so  that  the  result  of  the  operations  of  the 
electric  coinpany  for  the  ten  months  ending  December  31st 
last  was  a  deficit  of  $24,420.1)8.  The  directors,  however,  anti- 
cipate clearing  this  deficit  on  the  return  of  normal  trade 
conditions. 


National  Electrical  Safety  Code 

'I'he  I'urcau  of  Standards,  Washington,  is  distributing  for 
criticism  three  sections  of  their  proposed  National  Electrical 
Safety  Code;  also  a  second  edition  of  circular  No.  41),  which 
will  constitute  a  fourth  section  of  the  proposed  code,  t'ri- 
ticisms  will  be  received  up  to  the  lime  of  the  next  confer- 
ence, wliich  will  be  held  on  July   1st  and  2nd. 

This  electrical  safety  code  will  parallel  in  great  measure 
the  National  Electrical  Code,  though  it  appears  to  be  the 
general  desire  to  keep  the  safety  rules  and  the  lire  protec- 
tion rules  as  distinct  as  possible.  .An  understanding  to  this 
efTcct  has  been  reached  between  the  rei)rcsentatives  of  the 
Bureau  of  Standards  and  of  the  National  I'ire  Protection  As- 
sociation, under  which  the  latter  association  will  co-operate 
with   the    Bureau,  but   will   not   assume  any   of   the   responsi- 


l.dity. 

Any  constructive  criticism  of  the  proposed  rules  and  sug- 
gestions is  invited,  either  in  the  way  of  changes  or  additions. 
I'art  I  has  reference  to  "stations  and  station  equipment"; 
part  2,  to  "transmission  lines,"  both  overhead  and  under- 
ground; part  3,  to  the  "utilization"  of  electric  current,  and 
part  4,  to  the  "operation"  of  electrical  equipment  and  lines. 


Latest  Hydro  Report 

The  Hydro-electric  Power  Commission  ^)i  the  prijvince 
of  Ontario  have  issued  their  seventh  annual  report,  covering 
operations  for  the  year  ending  October  31st,  1914.  The  re- 
port shows  that  the  total  transformer  capacity  for  the  whole 
system  is  now  193,840  kv.a.  Of  this  amount  the  Niagara  step- 
up  station  covers  80,500  kv.a.,  50,000  of  which  is  110,000  volt, 
and  21,000  is  46,000  volt.  The  total  includes  2,900  kv.a.  capac- 
ity on  the  Severn  system,  1,650  kv.a.  on  the  Wasdell's  Falls 
system,  600  on  the  St.  Lawrence  system,  and  5,250  on  the 
Port  .Arthur  system.  During  the  year  covered  by  the  report, 
the  total  additional  transformer  kv.a.  installed  throughout 
the  system  was  7,425.  The  most  considerable  contract  for 
transformers  at  present  awaiting  delivery  is  that  for  a  3,500 
kv.a.,  13,200/46,000  volt  unit,  which  was  to  be  delivered  by 
I'"ebruary  24th  of  the  present  year. 

Extensions  to  the  transmission  system  coinprise  a  large 
proportion  of  the  work  of  the  year.  A  duplicate  line  from 
Niagara  Falls  to  Dundas  was  started  and  has  since  been 
completed.  This  is  a  4/0  B&S  gauge  copper  cable.  Tandem 
steel  tower  construction  was  adopted  similar  to  the  Windsor 
line  already  described  in  the  Electrical  News,  and  the  stand- 
ard span  was  630  ft.  This  line  is  slightly  over  50  miles  in 
length.  On  the  Windsor  extension  No.  3/0  B&S  gauge  cop- 
per cable  was  installed.  Operation  of  the  Windsor  line  was 
commenced  on  August  1st,  1914. 

The  j'ear  covered  by  the  report  has  also  witnessed  the 
operation  of  the  first  generating  plant  installed  by  the  com- 
mittee, namely,  the  Wasdell's  Falls  system,  which  was  start- 
ed up  in  September,  1914.  At  this  point  two  turbines  of  the 
vertical,  double  runner  open  flume  type,  with  a  guaranteed  ca- 
pacity of  600  h.p.  each,  operating  under  normal  head  of  12  ft. 
represent  the  total  capacity  of  the  falls.  Operations  at 
liugenia  Falls  are  well  under  way.  At  this  point  there  is  a 
calculated  capacity  of  8,000  h.p.  with  a  static  head  of  530  ft. 
The  initial  installation  calls  for  two  2,250  h.p.  turbines,  which 
are  bein.g  supplied  by  the  Escher-Wyss  Company.  These 
turbines  are  of  the  reaction  type  with  spiral  wheel  cases  and 
overhutig  runners,  to  operate  at  900  revolutions  per  minute. 
The  contract  for  generators  and  other  electrical  e<|uipment 
has  since  been  let  to  the  Westinghouse  Company. 

The  Commission's  expenditure  for  the  year  ending  Octo- 
ber 31st,  1914.  was  $4,390,836,  the  largest  in  the  history  of  this 
enterprise,  which  brings  the  total  capital  cost  to  date  men- 
tioned  to  $10,373,893. 

The  balance  sheets  of  the  municipalities  consolidated  in- 
to one  report  show  the  following  results:  number  of  munici- 
palities now  included  in  the  report,  G9.  Total  investment  of 
these  municipalities  in  distributing  plants,  $15,249,203.  Total 
revenue  for  the  year,  $3,433,936;  from  which  must  be  de- 
ducted operating  and  maintenance  expenses,  $2,012,754;  de- 
benture charges  and  interest,  $661,949,  and  depreciation,  $357,- 
883:  leaving  a  surplus  of  $401,349.  The  number  of  light  con- 
sumers is  93.179;  power  consumers,  3.565.  The  average  cost 
per  kw.h.  for  domestic  light  is  4.8  cents,  and  commercial 
li.ght,  :!.!)  cents.  The  rates,  depreciation  and  sinking  fund  re- 
serve are  so  adjusted  that  a  surplus  is  shown  in  every  case. 

The  curve  herewith  shows  in  a  very  clear  and  definite 
manner  the  steady  and  rapid  increase  in  the  power  consump- 
tion of  this  system.  It  will  be  noted  that  the  peak  comes  in 
December,  and  we  uiiderslaud  that  the  last  December  peak 
was  very  close  to  the  100,000  mark. 
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Fixation     of    Atmospheric     Nitrogen 

A  chance  to  utilize  Canada's  water  powers— Description  of  electrical  processes 
and  investigations  to  date  (continued) 


Tlneo  processes  which  have  been  cuiiiiiK-icially  applied 
ioT  directly  preparing  nitric  acid  from  atmospheric  nitrogen 
are  lirst,  Birckland-Eyde;  second,  the  Schonherr;  and  third, 
the  Patiling.  These  are  diagramniatically  shown  in  Figs.  1, 
2.  and  4.  Fundamentally  all  operate  on  the  same  principle 
of  forcing-  air  into  intimate  contact  with  a  liigh-tension  arc 
and  withdrawing  the  product  nitric  oxide,  NO,  as  directly 
and  rapidly  as  possible  in  order  to  reduce  the  amount  of  de- 
composition of  the  resulting  product.  As  these  processes 
have  been  repeatedly  described  in  iletail  in  tlie  technical 
press,  we  will  confine  our  attention  In  general  comparisons. 

Birckland-Eyde  Process.— 'i  he  liirckland-Eyde  furnace, 
illustrated  in  Fig.  1,  has  been  the  most  extensively  used.  Its 
most  distinctive  features  are  the  use  of  the  magnets  A  which 
distort  the  arc  into  a  series  of  great  wheels  of  flame,  extend- 
ing radially  outward  from  the  electrodes  E  located  normal 
to  the  paper  in  Fig.  1.  The  air  enters  through  the  conduit 
C  and  is  distributed  to  the  arc  through  the  holes  in  the  fire- 
brick lining.  The  products  are  withdrawn  from  around  the 
periphery  at  D.  The  voltage  of  10,000  volts  is  reduced  by 
an  inductive  reactance  coil  to  about  5,500  volts  across  the 
electrodes.  The  alternating  current  of  50  cycles  establishes 
the  arc  across  the  U-shaped  water  cooled  electrodes  E,  spaced 
about  0.3  in.  apart  and  a  flow  of  current  takes  place  across 
this  ionized  path,  the  electrons  formed  being  repelled  by  the 
intense  magnet  field  of  the  direct  current  magnets,  A,  and 
their  discharge  radially  outward  causes  the  arc  stream  to  fol- 
low until  it  is  deflected  outward  in  a  great  semicircle.  As  its 
length  is  thus  increased  the  potential  across  the  electrodes 
rises  and  a  second  arc  is  established,  the  effect  being  to  make 
a  series  of  rapidly  expanding  arcs  which  are  expanded  across 
the  entering  air  spaces.  As  the  arcs  travel  radially  outward 
the  contact  of  the  ionized  arc  stream  with  the  incoming  air 
disrupts  the  nitrogen  molecule  and  causes  the  formation  of 
NO,  and  the  gaseous  products  travel  rapidly  to  the  peri- 
phery of  the  furnace  where  they  are  withdrawn  at  an  aver- 
age temperature  of  about  1,250  deg.  Cent.  The  earlier  Eyde 
furnaces  were  of  300  kw.  capacity  and  gave  a  concentration 
of  about  1.5  per  cent.  NO  and  a  yield  of  about  500  kg.  of 
nitric  acid  per  kw.  per  year.  The  more  recent  furnaces  are 
of  3,000  kw.  capacity  and  give  concentrations  of  about  two 
per  cent.  NO  and  a  yield  of  580  to  600  kg.  of  nitric  acid  per 
kw.  per  year,  or  65  to  70  grams  of  nitric  acid  per  kw.hr. 

Schonherr  Process. — The  Schonherr  furnace  (Fig.  2) 
consists  of  a  long  iron  pipe  4  having  an  electrode  E  insert- 
ed in  the  bottom  and  the  tube  itself  is  the  other  electrode, 
tlie  distinctive  feature  of  the  process  being  that  an  alternat- 
ing current  at  4, .500  to  5,000  volts  maintains  an  arc  of  from 
23  to  25  feet.  The  furnace  is  s'tarted  1)y  forming  an  arc  from 
the  lower  electrode  to  the  wall  of  the  iron  pipe  by  means 
of  a  lever  Z,  a  blast  of  air  is  then  admitted  to  the  pipe, 
whereupon  the  ionized  gases  arc  caused  to  ascend  and  carry 
with  them  the  arc  stream.  In  this  way  the  arc  is  caused  to 
travel  toward  the  upper  end  of  llu'  tube  where  it  is  main- 
tained. In  practice,  the  air  stream  is  admitted  in  a  tangential 
direction  causing  a  wliirling  motion  to  be  imparted  to  the 
air  surrounding  the  arc,  this  creates  a  vortex  motion  caus- 
ing the  arc  to  be  surrounded  by  the  cooler  air  and  thus 
protects  the  iron  pipe  which  is  wholly  unlincd.  The  rapid 
passage  of  the  air  maintains  an  ioni/ed  path  for  tlie  arc 
stream  and  the  arc  burns  quietly.  The  products  are  with- 
drawn from  the  upper  end  and  pass  downward  through  the 
passes  I  to  the  outlet  U.     Previous  to  being  withdrawn  they 


are  cooled  by  the  water  cooler  and  are  further  used  to  pre- 
heat the  entering  air.  The  temperature  of  the  exit  gases  is 
about  850  deg.  Cent.  Provision  is  made  for  preheating  the 
air  by  passing  it  upward  in  the  space  2  of  the  casing  and 
then  downward  to  a  point  opposite  the  electrode.  The  larg- 
est furnaces  are  of  800  kw.  capacity  and  maintain  an  arc  about 
23  ft.  long.  They  give  an  NO  concentration  of  about  2.2.") 
per  cent,  and  a  yield  of  550  to  575  kg.  per  kw.-year  or  65 
grams  per  kw.hr. 

Pauling  Process. — The  Pauling  furnace  ( I'^ig.  3)  estab- 
lishes an  a.c.  arc  of  4,000  volts  between  two  curved  horns 
much  after  the  pattern  of  the  horn  type  lightning  arrester. 
This  arc  when  established  is  driven  upward  by  a  blast  of  air 
admitted  at  B  and  is  disrupted  by  the  diverging  horns.  .\ 
sheet    of   arc    flame    is    maintained    by   re-establishing   a    new 
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Fig.  2— Schonherr 
Furnace. 


arc  as  the  previous  one  is  elongated.  The  efi'ect  is  to  create 
an  arc  flame  about  30  ins.  high  and  to  have  this  flame  in  in- 
timate contact  with  the  rapid  moving  air  used  to  blast  the 
arc  flame.  Two  furnaces  are  usually  operated  together  and 
to  assist  in  a  rapid  cooling  of  the  products  a  portion  of  the 
previously  heated  or  partially  cooled  discharged  gases  are 
admitted  to  the  top  of  the  furnace.  The  arc  is  established 
by  the  high  voltage  breaking  down  the  gap  between  narrow 
blades  C  located  in  the  horn  gaps,  and  as  these  wear  away 
they  are  continually  advanced  by  the  adjustments  D.  The 
percentage  of  NO  obtained  is  1.25  to  1.5  per  cent,  in  tin- 
400  kw.  furnace  while  tlie  yields  are  525  to  540  kg.  per  kw.- 
year  or  60  grams  per  kw.hr. 

Power  I'actor  and  Electrode  Wear. —  In  all  these  pro- 
cesses where  the  arc  is  distorted  the  power  factor  is  about 
70  per  cent,  being  about  5  per  cent,  lower  in  the  Schonherr 
type,  apparently  due  to  inductive  effects  of  the  iron  pipe  sur- 
rounding the  arc.  In  both  the  Pauling  and  Schonherr  fur- 
naces the  electrodes  are  adjustable  and  llie  air  blast  plays 
directly  on  the  electrodes  necessitating  this  adjustment  and 
also  iiuaiis  of  lasy  renewals.     The   Pauling  blades  last   less 
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than  24  hours,  the  Schonherr  electrode  is  a  straight  rod  of 
iron  and  is  fed  upward  as  it  burns  away.  The  Eyde  water- 
cooled  copper  pipe  not  being  directly  in  the  path  of  the  air 
blast  lasts  three  to  four  weeks.  In  the  operation  of  both  the 
Eyde  and  Schonherr  furnaces  a  furnace  is  placed  on  each  sep- 
arate leg  of  the  three-phase  circuit  so  that  six  wires  are  used 
for  each  generator.  In  the  installations  that  have  been  made 
the  furnaces  are  connected  direct  without  transformers,  and 
as  no  parallel  operation  of  generators  is  attempted  a  large 
number  of  cables  are  required  between  the  power  house  and 
the  furnaces. 

Efficiency  and  Losses. — It  will  be  noted  that  notwith- 
standing the  radically  different  types  of  these  furnaces  there 
is  not  a  wide  divergency  in  the  yields,  the  Schonherr  furnace 
showing  the  highest  concentration  of  NO  while  the  Eyde 
probably  produces  a  slightly  higher  output  per  kw.hr.  All  of 
these  concentrations  indicate  that  the  maximum  temperature 
of  the  arc  is  not  utilized  but  is  very  considerably  reduced  by 
the  large  amount  of  air  admitted.  If  the  temperature  of  the 
arc  is  raised  by  admitting  less  air  there  is  a  heavier  decom- 
position of  the  products  and  all  products  are  heated  to  a  high- 
er temperature  with  a  corresponding  loss,  the  net  result  being 
a  lower  yield  per  kw.hr.  As  the  yield  per  kw.hr.  is  of  funda- 
mental importance,  adjustments  are  governed  accordingly. 
The  concentration  of  NO  affects  directly  the  apparatus  for 
recovering  the  products,  such  as  the  absorbing  towers,  and 
the  lower  the  concentration  of  NO  the  greater  the  losses 
from  heating  the  inert  gases.  The  furnace  efficiency  will 
largely  be  determined  by  this  factor.  Let  us  take  for  ex- 
ample a  concentration  of  1.75  to  2  per  cent.  NO  and  e-xamine 
the  distribution  of  heat.  If  we  take  the  specific  heats  of  a 
molecule  of  the  diatomic  gases  as  constant,  there  will  be  no 
difference  in  the  specific  heats  per  molecule  of  N,  O  or  NO, 
and  taking  a  standard  value  for  this  we  may  calculate  the 
heat  energy  expended.  Let  us  assume,  following  Haber,  that 
for  a  change  of  temperature  t,  the  specific  heat  per  molecule 
will  be 

6.8  -f  0.0006  t 

The  gaseous  products  heated  in  the  furnace  with  1.75  to 
2  per  cent.  NO  concentrations  will  have,  from  Nernst  con- 
stants, an  absolute  temperature  of  about  2,500  deg.  and  the  air 
would  have  an  initial  temperature  say  of  27  deg.  Cent,  or  300 
deg.  absolute,  so  the  arc  would  raise  the  temperature  of  the 
100  molecules  through  2,200  deg.,  or 

sensible  heat  =  100  (6.8  +  0.0006  t   X   2,200  deg.)  2,200  deg.  = 
1,786,400  calories. 

As  two  molecules  of  NO  require  a  latent  heat  of  formation 
of  43,000  calories,  the  total  heat  will  be  1,829,400  gram-cal- 
ories; and  as  one  watt  hour  equals  860  gram-calories  the 
energy  represented  will  be  equal  to  2.12  kw.hr.  for  two  gram- 
molecules  of  NO.  Taking  the  atomic  weight  of  N  as  14  and 
of  O  as  16,  the  gram-molecule  of  NO  will  weigh  30  grams, 
so  2.12  kw.hr.  will  form  60  grams  of  NO. 

If  we  mix  this  NO  with  air  and  water  it  will  form  nitric 
acid  without  requiring  a  further  expenditure  of  energy,  thus, 

2  NO  -f  1^  O  +  H.O  =  2HNOs 
and  the  00  grams  of  NO  will  then  become  126  grams  of 
HNCJa;  the  production  of  nitric  acid  will  then  be  126  grams 
per  2.12  kw.hr.  or  59.4  grams  of  HNO3  per  kw.hr.  Of  this  ex- 
penditure of  2.12  kw.hr.  the  formation  of  the  nitric  oxide 
utilized 

43,000 

=  2.35  per  cent. 

1,829,400 
and   the   sensible   heat   imparted   to   the   active   gases   to   raise 
their   temperature    to    form    two    molecules    of    NO    required 
35,728  calories,  so  this  represented 
35,728 

=  1.95   per   cent. 

1,829,400 


while  the  heating  of  inert  nitrogen  and  oxygen  or  that  por- 
tion of  the  air  which  was  not  utilized  but  which  was  heated 
to  the  furnace  teinperature  was  represented  by 

1,750,672 

:^  95.7  per  cent. 

1,829,400 
These  calculations  while  open  to  some  criticism  i>u  account 
of  the  uncertainty  of  the  figures  for  specific  heat  and  its 
change  with  temperature,  closely  approximate  the  conditions, 
and  indicate  that  low  concentrations  of  NO  when  formed 
from  thermal  reactions  are  extremely  wasteful.  If  concen- 
trations of  10  per  cent.  NO  are  obtained  with  temperatures 
of  4,200  deg.  to  4„300  deg.  Cent,  the  yields  may  be  increased 
to  135  to  140  grams  HNO3  per  kw-hr.,  but  the  greatest  sav- 
ing in  energy  will  result  in  utilizing  other  than  purely  ther- 
mal energy.  While  thermal  energy  may  be  produced  more 
cheaply  directly  from  fuel,  its  temperature  possibilities  are 
again  limited  by  the  inert  gases  of  combustion  if  air  is  the 
source  of  these. 

Hausser  has  commercially  applied  a  process  for  utilizing 
coke  oven  gases  by  means  of  an  explosion  bomb.  The 
amounts  of  excess  gases  may  be  limited  and  the  intimate 
mixture  of  combustible  and  oxygen  due  to  pre-compression 
of  the  charge  permits  of  high  combustion  temperatures  being 
reached.  Fig.  4  shows  this  bomb  having  a  capacity  of  1,600 
cu.  cm.  The  gases,  either  illuminating  or  coke  oven  gases. 
enter  through  the  inlet  after  previously  exhausting  the  air 
by  means  of  the  air  pump  outlet.  Means  are  provided  at  A 
for  injecting  under  high   pressure   a   spray  of   water   to   cool 


Fig.  3— Pauling  Nitric  Oxide  Furnace. 

the  products  as  quickly  as  possible.  The  ignition  takes  place 
at  2  by  means  of  a  high-tension  spark  and  the  explosion  is 
propagated  outward  from  this  point  and  the  vapor  con- 
denses on  the  enamel  lining  of  the  bomb. 

With  this  device  Hausser  obtained  a  temp  of  2,100  T 
and  concentrations  of  NO  of  0.5  per  cent.  The  temperature 
calculated  from  the  assumed  figures  for  specific  heat  indi- 
cated a  concentration  of  0.3  per  cent,  for  equilibrium  by  the 
Nernst  calculation  and  Hausser  sought  to  explain  this  in- 
crease of  yield  as  due  to  a  chemical  reaction  induced  by 
photo-chemical  effects  similar  to  the  ionization  by  ultra- 
violet or  actinic  rays  of  light.  The  maximum  yields  were  99 
grams  of  HNO3  per  cu.  m.  of  gas,  or  equivalent  to  6.2  lbs. 
of  HNO3  per  1,000  ft.  of  gas.  A  commercial  plant  on  this 
system  has  been  installed  in  Germany.  This  low  concentra- 
tion of  NO  greatly  complicates  the  commercial  application 
as  the  absorbing  devices  are  more  cumbersome  and  the  per- 
centages of  loss  are  higher. 

Method  of  Utilizing  NO. — All  of  the  above  nitric  acid 
processes  utilize  the  reaction 

2  NO  +  O3  =  2NO= 
which  is  an  exothermic  one  for  the  formation  of  the  perox- 
ide, and  if  the  temperatures  are  controlled,  side  reactions  can 
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be  prevented  and  etiuilibiiuni  can  be  maintained  with  unly  a 
small  percentage  of  NO  remaining.  The  gases  after  leaving 
the  furnaces  are  usually  carried  tbrough  waste  heat  boilers 
where  SO  to  60  per  cent,  of  the  heat  is  utilized  for  steam  pro 
duction.  They  are  then  cooled  in  aluminum  pipe  coolers 
and  allowed  to  enter  a  gas  holder  where  time  is  given  lo 
form  tlie  peroxide.  The  products  then  enliT  counter  cur- 
rent absorption  towers  where  the  reaction  with  water  forms 

2NO=  +  H,0  =  HNO»  +  HNO: 
the  nitrous  acid  HNOs  is  further  oxidized  and  utilized  id 
form  HNOs  in  contact  with  the  excess  oxygen  in  the  gases 
and  with  the  al)Sorbing  water.  The  linal  recovery  is  usually 
made  by  circulating  the  gases  through  two  towers  of  weak 
alkaline  solution,  such  as  sodium  carbonate  and  this  is  con 
verted  into  sodium  nitrate  and  into  sodium  nitrite,  and  re- 
covered by  evaporation,  the  final  products  are  a  combined 
nitrate-nitrite  of  sodium.  .\  normal  circulation  over  tlircc 
aljsorbing  towers  gives  an  acid  of  about  30  per  cent,  con- 
centration but  this  can  be  increased  to  45  or  50  per  cent,  by 
recirculating  over  the  first  tower.  F'urther  concentrations 
are  usually  made  by  evaporation.  All  of  these  processes  are 
simplified  by  increased  concentrations  of  NO  in  the  initial 
reaction.  About  two  to  three  per  cent,  of  the  original  NO  is 
discharged    in    the   waste    gases    from    the   absorbing    towers. 


Fig.  4— Hausser  process. 

It  will  be  noted  that  one  great  advantage  of  these  processes 
is  that  they  require  the  handling  of  only  air,  gas  and  water 
up  to  the  time  the  nitric  acid  is  formed  in  the  absorbing 
towers,  so  that  the  simplest  handling  devices  suftice,  and  the 
labor  is  a  minimum,  also  no  chemicals  are  required  until  the 
final  washing  with  the  alkaline  solution  in  the  absorbing 
towers,  and  this  may  be  a  cheap  solution  such  as  lime  water 
if  conditions  make  it  desirable. 

Cyanamide  Process. — The  very  low  yields,  representing 
less  than  5  per  cent,  of  the  energy  expended  and  amounting  to 
()5  kw.hr.  per  kg.  of  N  lixed.  naturally  have  turned  attention 
to  chemical  reactions  as  a  mrans  of  increasing  the  yields. 
One  of  the  most  important  of  these  is  the  process  for  making 
cyanamide  CaCNi. 

The  endothermic  reaction  and  the  heating  of  the  materi- 
als entering  into  the  calcium  carliide  reaction  have  an  ap- 
proximate theoretical  value  of  3.1  hw.hr.  per  kg.  produced, 
whereas  it  requires  about  4  kw.hr.  to  produce  a  kg.  of  85  per 
cent,  calcium  carbide  in  the  best  practice.  For  100  per  cent, 
carbide  it  wmild  require  4,7  kw.lir.  ;iiii!  Ihe  ellu'iency  is  lliere- 
fore, 

3.1 

=  CG  per  cent. 

4.7 
The  union  of  carbide  and  nitrogen  is  exothermic  wlien  a  suffi 
cient  temperature  is   reached   so  the    actual    expenditure    of 


energy  for  this  reaction  is  no!  in  excess  of  0.1  to  0.2  kw.lir. 
additional  for  the  fixation  of  nitrogen.  We  require  fur- 
ther the  preparation  of  the  nitrogen,  and  the  grinding  of  the 
carbide  to  prepare  it  for  the  nitrogen  treatment.  The  cyan- 
amide can  be  used  directly  in  the  fertilizer  industry,  but  lor 
use  in  the  chemical  industries  it  must  be  decomposed  to  form 
ammonia,  or  if  nitric  acid  is  re<|uired  it  must  lie  made  from 
the  ammonia  by  some  process  sucli  as  the  Ostwald  contact 
process.  We  may  figure  however,  that  the  yield  for  a  given 
amount  of  electric  energy  which  amounts  to  about  16.6  kw.hr. 
I)er  kg.  of  N  fixed,  is  from  four  lo  five  times  the  yield  of  the 
direct  nitric  acid  processes,  while  offsetting  this  is  the  cos* 
of  preparing  the  nitrogen,  the  cost  of  chemicals,  the  handling 
of  materials  at  liigh  temperature,  and  tlie  many  factors  mak- 
ing up  manufacturing  costs. 

The  Serpek  Process. — The  Serpek  process  is  typical  and 
has  been  quite  extensively  introduced  commercially.  The  re- 
action is  represented  by  the  equation 

Al:  Ch  +  3C  +  N,  =  2A1N  -f  3CO 
The  reacting  temperature  for  best  results  is  claimed  to  lie 
l.SOO  deg.  to  1,900  deg.  Cent.,  but  no  effort  is  made  to  define 
the  equilibrium  conditions  and  it  is  very  evident  that  wheie 
CO  enters  so  actively  into  the  reaction  the  temperatures  can 
lie  materially  altered  by  a  change  in  the  partial  pressures  of 
the  N  and  CO.  One  of  the  most  interesting  features  of  this 
process  is  that  the  impure  ALOa  in  the  form  of  bauxite  is 
fed  into  the  furnace  together 'with  coal  and  the  sensible  heat 
is  therefore  partially  derived  from  the  coal.  Neglecting  the 
specific  heats  of  the  solids,  the  endothermic  reaction  requires 
three  kw.hr.  per  kg.  of  aluminum  nitride,  having  an  approxi- 
mate content  of  26  to  34  per  cent.  N.;  it  would  require  there- 
fore 9  to  10  kw.hr.,  per  kg.  of  N  under  the  best  conditions  if 
the  coal  and  producer  gas  were  capable  of  supplying  all  the 
heat  energy  required  to  produce  the  required  temperature  in 
the  gaseous  and  solid  products.  In  the  case  of  cyanamide  it 
requires  about  4  kg.  of  high  grade  carbide  per  kg.  of  nitrogen 
or  a  kg.  of  X  requires  16  kw.hr.  under  favorable  conditions 
and  about  0.2  kw.hr.  for  heating  the  carbide  against  10  to  12 
kw.hr.  in  tlie  Serpek  process.  If  all  energy  were  supplied 
from  the  electric  source  the  Serpek  process  would  require 
practically  the  same  electrical  energy  as  the  cyanamide  pro- 
cess. 

There  is  a  distinct  advantage  in  being  able  to  use  pro- 
ducer gas  in  place  of  preparing  purified  nitrogen  and  there  is 
a  further  advantage  in  conducting  the  process  with  one  oper- 
ation. In  practice  Serpek  uses  a  revolving  barrel  furnace  of 
the  resistance  type  the  resistance  consisting  of  a  squirrel-cage 
construction  which  continually  agitates  the  material  as  it 
passes  through.  In  all  nitride  reactions  this  is  essential,  as 
the  materials  become  coated  with  a  covering  wdiich  protects 
the  interior  and  prevents  further  absorption  of  nitrogen. 
Serpek  feeds  bauxite  and  coal  from  a  producer  type  of  fur- 
nace into  this  revolving  electric  furnace  and  the  sensible  heat 
is  thus  utilized  to  heat  the  material  as  it  travels  to  Ihe  elec- 
tric furnace  the  product  is  discharged  from  the  electric  fur- 
nace as  aluminnm  nilride  with  .i  cinliiit  nl  2ii  per  cent,  to  34 
per  cent.  N. 

The  aluminum  nitride  can  l>e  lre;ite<l  willi  .-.team  and  the 
N  converted  into  ammonia  or  the  ammonia  may  be  convened 
into  nitric  acid.  Serpek  claims  a  process  for  converting  the 
nitride  directly  into  nitric  acid  but  no  details  are  available. 
One  drawd:)ack  to  using  Bauxite  is  that  the  resulting  aluniiii' 
iini  oxide  is  more  dillicult  to  use  than  the  impure  bauxite 
and  the  process  does  not  work  as  economically,  it  is  probable 
that  some  cheap  catalytic  agents  may  be  found  to  substitute 
for  the  bauxite  but  otherwise  the  Seriuk  process  should 
necessarily  find  its  greatest  application  in  .•.muection  with  the 
reduction  of  aluminum. 

llaber-Calalylic  Process.— One  other  process  which  has 
alliacteii  marked  atlenlinii   on  aoconnl  of  the  scientilic  emin- 
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fiicc  (if  its  inventor  as  well  as  the  coninicrcial  results  obtain- 
ed is  the  Haber  process  for  the  synthesis  of  ammonia  directly 
from  its  components  N  and  H.  This  means  that  there  must 
be  a  supply  of  these  elements  available  or  they  must  be  cheap- 
ly produced.  The  reaction  is  an  exothermic  one  producing 
11,000  calories  per  gram-molecule  so  the  problem  is  not  so 
much  the  energy  consumption  as  the  peculiarities  of  the  re- 
action 

N:  +  3H.  =  2NH, 
The  ammonia  formed  is  practically  decomposed  at  750  deg. 
Cent.  It  has  been  difficult  to  get  any  substance  to  react  with 
the  N  at  this  low  temperature,  and  while  the  nitrogen  was 
made  active  toward  many  substances  it  was  easy  to  decom- 
pose the  resulting  NH3  into  its  constituent  molecules  and  all 
yields  obtained  were  too  low  to  justify  commercial  results. 
Haber's  success  seems  due  more  to  ingenuity  in  constructing 
his  apparatus  and  to  the  discovery  of  a  suitable  catalyzer  than 
to  any  departure  from  previously  known  principles.  The 
fact  that  one  molecule  of  N  and  three  of  H  form  only  two 
molecules  of  ammonia  indicates  that  the  volume  occupied 
by  the  ammonia  will  occupy  only  one-half  the  space  occu- 
pied by  its  constituent  gases  and  hence  this  contraction  of 
volume   will   be   assisted   by   pressure.      Haber   increased    the 


pressure  on  the  reacting  gases  to  300  atmospheres,  and  as  a 
catalyzer  he  used  uranium.  He  found  at  500  deg.  Cent,  he 
could  react  on  the  nitrogen  and  upwards  of  8  per  cent,  of 
ammonia  could  be  formed  before  equilibrium  took  place.  By 
using  limited  amounts  of  N  and  an  excess  of  H  the  equili- 
brium pressures  were  adjusted  well  within  the  decomposition 
Iniiits  of  temperatures  and  by  withdrawing  the  gases  from 
the  catalyzer  as  they  reached  equilibrium  the  process  was 
made  continuous.  The  fact  that  decomposing  ammonia 
creates  a  most  destructive  corrosive  agent  had  to  be  met  and 
the  retorts  had  to  be  made  strong  enough  to  stand  the  effects 
of  the  high  pressure,  and  also  possible  explosions,  as  hydro- 
gen compressed  to  200  atmospheres  and  heated  to  500  deg. 
Cent,  is  a  most  active  agent  in  the  presence  of  impurities 
such  as  oxygen,  sulphur,  etc.  The  retorts  can  be  made  of 
very  moderate  size,  and  a  number  of 'them  used  and  by  heat- 
ing internally  with  electric  resistance  the  shells  are  not  sub- 
ject to  the  effects  of  temperature,  so  the  process  seems  to 
have  met  with  very  pronounced  technical  success.  The  con- 
sumption of  energy  for  heating  the  gases  is  very  slight  as  the 
exothermic  reaction  will  compensate  largely  for  the  heat  re- 
quired to  release  this. 

(Concluded  in  June  1st  issue.) 


High    Tension    Outdoor   Sub-stations 


By  H.  W.  Young* 


Practically  every  central  station  has  to  raise  a  consider- 
able amount  of  new  money  each  year  in  order  to  extend  the 
service.  The  investing  public  will  not  take  their  money 
from  savings  accounts  and  buy  securities  of  the  public  ser- 
vice companies  unless  convinced  that  the  management  is 
making  extensions  which  will,  eventually  at  least,  prove  pro- 
fitable. .This  is  especially  true  at  the  present  time,  for  the 
inclination  of  the  average  man  to  take  chances  has  been 
supplanted  by  the  deiiiand  that  the   investments  prove  safe. 

Very  many  high  tension  transmission  lines  pass  through 
districts  in  need  of  electric  service,  and  many  residents  in 
these  districts  ^re  willing  to  pay  a  reasonable  price  for  such 
service.  With  these  conditions  confronting  him,  what  can 
the  central  station  manager  do  to  secure  loads  which  will 
prove  profitable,  and  attract  the  investing  public?  The  ob- 
vious answer  is  the  low  cost,  outdoor,  self-contained,  sub- 
station. 

Do  not  misunderstand  this  statement  and  think  that  a 
group  of  small  consumers,  always,  can  be  made  profitable 
customers — if  it  entails  building  long  lines.  Assuming,  how- 
ever, that  the  lines  are  built,  you  can — by  means  of  outdoor 
sub-stations — sell  power  at  a  profit  to  those  whose  houses, 
farms,  mills,  dairies,  etc.,  border  on  the  transmission  lines. 
Conditions  the  Sub-station  Must  Meet 

1st. — It  must  not  interfere  with  the  operation  of  the  main 
lines. 

3nd. — Disturbances  at  sub-stations  caused  by  short  cir- 
cuits, overloads  or  lightning,  must  be  localized  and  not  per- 
mitted to  communicate. 

3rd. — The  sub-station  cost  per  kilowatt  must  be  low,  so 
that  the  installation  will  return  a  profit. 

4th. — The  construction  must  be  such  that  the  capacity 
may  be  increased  by  siniply  clianging  transformers  and  fuse 
capacities. 

5th. — All  essential  elements  must  be  in  plain  sight  so 
that  their  conditions  can  be  noted  without  difficulty  or  danger. 

6th. — The  installation  must  be  safe,  easily  operated,  and 
fireproof,  if  possible. 

Tth. — The    design    must    be    such    that    a    station    can    be 

♦  President  Delta-Star  Electric  Co. 


taken  down  and  set  up  at  another  point  with  minimum  ex- 
pense— in  short,  have  a  high  salvage  value. 

Necessary  Equipment  of  Stations 
The  outdoor  sub-station  in  its  simplest  and   most  prac- 
tical  form,   comprises   a  supporting   structure   for  the   trans- 


formers, a  high  tension  air  break  switch,  a  set  of  primary 
fuses  and  lightning  protective  equipment.  The  primary 
fuses  should  be  so  installed  and  rated  that  protection  will 
be   secured   against   current   rushes,   caused  by   short  circuits 
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iir  si'vcrc  ItKlilninn  ilisturliaiuis,  I'l  ntcctioii  against  pure 
overloads  should  he  secured  hy  the  use  of  low  tension  sec- 
ondary fuses,  or  oil  circuit  hreakers. 

The  high  tension  switches  should  he  of  such  a  type  that 
all  phases  can  he  simultaneously  opened  or  closed  by  a  single 
control  handle.  These  switches  should  he  provided  by  arc- 
ing horns  to  prevent  burning  of  the  main  contacts  during 
opening.  Switches  should  be  immune  from  trouble  due  to 
ice  formations  during  heavy  sleet  storms,  for  while  ice 
formations  and  the  necessity  of  switch  opening  are  rarely 
coincident — yet,   it   may  happen. 

Lightning  arresters  should  be  of  such  a  type  that  they 
will  etTeetivcly  discharge,  have  a  low  maintenance  cost  and 
prevent   local   disturbances   spreading   to   the   main   lines. 

Cost  Per  Kilowatt 

The  cost  per  kilowatt  will,  of  course,  he  governed  by 
the  type  of  apparatus  selected  and  the  amount  of  time  spent 
in  engineering,  designing  and  erecting  the  station. 

When  possible,  it  is  advisable  to  use  standard  or  "ready- 
made"  sub-stations,  rather  than  special  designs.  The  prime 
object  in  distributing  high  tension  power  is  to  make  a  profit 
for  the  central  station.  Time  is  money,  and  it  costs  both 
to  call  in  operating  engineers  to  design  stations,  incur 
draughting  room  expense,  consume  the  time  of  department 
heads,  etc.  When  it  is  decided  to  supply  a  consumer  from 
the  high  tension  lines,  try  to  use  a  standard  station,  as  there 
is  a  type  for  practically  every  service. 

The  standardization  of  steel  tower  outdoor  sub-stations 
such  as  shown  in  the  accompanying  illustration,  is  of  real 
importance  to  the  user,  as  it  eliminates  the  chance  of  error, 
always  present  when  such  equipment  is  designed  by  local 
men,  to  whom  it  is  special  or  unusual  work. 

It  should  be  borne  in  mind  that  the  cost  per  kilowatt 
rapidly  decreases  with  increasing  station  capacity.     The  or- 


iginal installation  sliould  tlurefore  be  sucli  that  as  the  load 
increases,  its  capacity  can  be  increased  at  minimum  expense. 
With  the  standard  control  and  protective  equipment  now 
available,  it  is  simply  necessary  to  replace  the  original  fuses 
with   those  nf  heavier  rating. 

Conclusion 

Often,  it  is  claimed,  that  the  farmer  or  small  community 
man  is  slow  to  take  up  the  use  of  electricity.  This  same 
class,  at  first,  gave  the  automobile  scant  consideration — but, 
a  proper  educational  and  sales  campaign  has  made  the  farmer 
an  important  factor  in  the  automobile  field. 

The  desire  for  electric  service  simply  needs  stimulation, 
and  once  its  convenience,  decreased  fire  risks,  real  economy, 
etc.,  are  understood,  the  way  is  open.  One  of  the  real  ob- 
stacles to  increasing  transmission  lines  revenue,  is  the  in- 
diflference  to  what  might  be  termed  sales  spirit.  In  short, 
after  a  consumer  is  connected,  the  transmission  company  too 
often  forgets  the  possibility  of  increasing  his  load.  It  is 
not  good  policy  to  spend  all  the  time  in  securing  new  con- 
sumers, as  the  present  ones  can  be  educated  to  materially 
increase  their  electric  service,  thus  increasing  current  con- 
sumption. 

However,  when  endeavoring  to  sell  power  from  high 
tension  lines,  if  the  question  of  cost  comes  up,  do  not  for- 
get that  farm  money  is  being  spent  every  day  for  automobile 
tires,  gasoline,  oil,  accessories,  etc.,  and  a  large  part  of  this 
money  is  spent  for  convenience,  pleasure  or  service — not 
necessities.  The  farmer  has  been  educated  to  automobile 
and  he  can  be  educated  to  electricity  supply. 

Electric  service  has  given  civilization  a  tremendous  im- 
pulse for  the  better.  The  telephone  and  telegraph  are  rapid- 
ly coming  within  universal  reach  of  the  rural  population. 
Electric  light  and  power  is  also  coming  to  the  front,  and 
soon  will  be  counted  as  a  real  factor  in  the  advance  of  civ- 
ilization conveniences. 


Electric   Taxicabs   in   Numerous   Cities 


By  A.  Jackson  Marshall* 


The  fitness  of  the  electric  taxicab  for  city  traffic  is  fast 
establishing  itself  in  the  minds  of  many  taxi  and  rental  ser- 
vice owners.  One  of  the  foremost  advantages  that  recom- 
mends it  so  strongly  is  its  low  operating  cost.  That  it  is 
cheaper  to  run  than  either  gasoline  or  horse-drawn  vehicles, 
has  been  proved  beyond  a  doubt.  Electric  current  is  cheap, 
while  the  modern  powerful  storage  battery  is  wonderfully 
eflicient.  Tire  expense  of  an  electric  is  reduced  to  a  mini- 
mum and  its  simplicity  of  inechanism  eliminates  heavy  repair 
bills.  This  is  of  vital  importance  in  a  business  based  wholly 
upon  running  vehicles  for  profit  and  where  economy  is  of 
more  importance  than  running  a  private  pleasure  car  as  a 
luxury. 

Probably  the  best  example  of  electric  taxi  development 
in  the  United  States,  strange  to  say.  is  in  Detroit — the  home 
of  the  gasoline  car.  The  Detroit  Taxicab  &  Transfer  Com- 
pany, which  is  one  of  the  oldest  gas  taxicab  companies  in 
America,  is  now  operating  a  fleet  of  10  "electrics,"  which  is 
being  increased  to  70  or  more.  It  was  only  after  much  cx- 
l)crimentation  that  this  company  became  convinced  that  the 
old  style  cab  had  grave  faults,  and  began  a  campaign  for 
"better  taxis."  The  first  "electric"  with  which  this  company 
experimented  showed  a  mileage  of  l.:t7,')  miles  in  t)ne  month, 
and  by  the  time  it  had  run  12,000  miles  it  had  proved  itself 
beyond  a  doubt.  In  all  this  time,  this  car  had  not  had  any 
accidents   or   repairs,   and   had   gone   through   mud   and   high 

♦  Secretary  Electric  Vehicle  Association  of  Amerien. 


snow  banks,  and  over  the  roughest  kind  of  pavements.  That 
it  was  the  most  popular  taxi  in  the  service  and  was  always 
in  demand,  proved  that  the  public  wanted  electric  taxis. 

It  was  felt  that  the  general  efficacy  of  the  electric  taxi- 
cab  would  force  recognition  in  the  near  future,  but  even  the 
writer's  most  sanguine  expectations  have  been  more  than 
fulfilled,  for  there  is  now  concrete  evidence  that  the  next 
few  months  will  witness  an  initial  installation  of  electric 
taxicabs  on  a  large  scale  in  New  York.  The  company  re- 
sponsible for  this  introduction  will  shortly  thereafter  extend 
its  service  on  a  large  scale  in  all  the  principal  cities  in  this 
country  and  it  would  appear  that  the  specially  high  grade 
electric  taxi  service  will  rapidly  attract  the  cream  of  the 
taxi  and  rental  service  in  the  cities  in  which  these  "electrics" 
are   introduced. 

It  probably  would  be  of  interest  at  this  point  to  report 
an  interview  which  the  writer  had  recently  with  Mr.  E.  P. 
McDowell,  of  New  York,  former  President  of  the  Renault 
Taxi  Service  Company,  and  later  President  of  the  Motor 
Taximeter  Company.  Mr.  McDowell  has  been  identified 
with  the  rental  of  cabs  for  many  years  and  has  had  experience 
with    both    gasoline    and    horse-drawn    vehicles. 

"The  first  taxicabs,"  said  Mr.  McDowell,  "were  intro- 
duced into  the  United  States  from  Paris  and  London  about 
nine  years  ago,  and  at  the  beginning  were  a  great  success. 
They  were  such  a  novelty  and  the  rates  seemed  so  low  that 
it    was   almost    impossible    to   supply    the   deiuatid.      This   re- 
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suited  ill  the  loriuation  of  mmieroiis  taxieab  companies.  Very 
naturally  competition  became  keener  and  profits  smaller,  due 
chiefly  to  the  fact  that  dead  mileage  increased.  The  public 
had  learned  gradually  to  hire  a  taxi  to  go  from  point  to 
point  knowing  that  after  paying  and  dismissing  the  chauffer, 
another  cab  could  easily  be  procured  if  desired.  They  had 
learned  not  to  pay  for  waiting  time,  wliich  had  usually  been 
done  before. 

"A  great  many  taxi  companies  of  the  get-rich-quick  type 
sprang  up  with  alluring  prospectuses  to  entice  investors,  and 
very  soon  over  forty  companies  were  operating  in  New 
Vork  City.  However,  they  existed  for  only  a  short  time, 
ending  in  bankruptcy  and  losing  all  the  investors'  inoney. 
The  legitimate  taxieab  companies  greatly  suffered  during 
this  time  of  instability  and  speculation,  and  by  1".I13  only 
eight  companies  were  operating  out  of  nearly  fifty  that  were 
in  business  in  1911. 

"In  1913  the  public  agitated  a  movement  for  cheaper 
rates  and  one  of  the  New  York  papers  started  a  campaign 
for  low  rates  and  abolishment  of  private  taxieab  stands  in 
front  of  hotels  and  clubs,  etc.  This  was  finally  accomplished 
about  .•\ngust  1.  1913,  and  former  private  stands  were  thrown 
open  to  the  individual  or  public  chauffeur,  and  the  rates  were 
reduced.  After  one  year's  trial,  the  result  of  this  at  the 
present  time  is  evident.  It  has  been  a  decided  failure.  In 
the  first  place,  many  chauffeurs  had  been  discharged  from 
various  companies  for  dishonesty  and  bad  conduct,  and  after 
the  city's  ordinance  had  been  passed,  these  men  bought 
cheap  second-hand  cars,  and  started  in  business.  These 
very  men  are  today  a  constant  menace  to  the  safety  of  the 
public.  Not  only  are  the  lives  of  their  passengers  often  en- 
dangered— as  the  police  court  records  will  show — but  ped- 
estrians are  in  just  as  great  danger  from  the  incompetent 
and  reckless  driving  of  many  taxieab  chauffeurs. 

"The  rates  having  been  arbitrarily  reduced,  it  was  im- 
possible for  the  taxieab  companies  to  renew  their  equip- 
ments and  keep  up  to  their  former  standards  of  high-class 
service,  which  cost  33c.  per  mile.  This  figure  is  entirely  ac- 
curate as  I  know  from  my  own  experience,  having  owned  and 
operated  the  best  foreign  and  domestic  gasoline  cars  for 
several  years. 

"From  ni}'  past  experience.  I  have  also  found  that  one 
of  the  most  uncertain  expenses  in  operating  the  gasoline 
ta.xicab  is  the  cost  of  damage  and  accident  claims.  The  use 
of  excessive  speed  by  chauffeurs,  in  streets  where  traffic  is 
congested,  coupled  with  the  carelessness  of  pedestrians,  is 
a  source  of  bad  accidents  in  New  York. 

Discarding   His  Gas  Taxis 

"\  short  time  ago,  my  attention  was  called  to  the  fact 
that  Mr.  Scriminger,  owner  of  the  Detroit  Taxieab  and  Trans- 
fer Company,  perhaps  the  oldest  taxieab  operator  in  this 
country,  was  fast  discarding  his  gasoline  taxis  for  electric 
taxis.  This  event  created  a  great  impression  on  me,  particu- 
larly as  it  happened  in  Detroit,  the  home  of  gasoline  cars 
in  America!  I  at  once  started  a  quiet  investigation  with 
the  following  results.  I  became  convinced  that  the  only 
safe  and  sane  cab  for  city  use  is  the  electric  taxieab.  Its 
advantages  are  so  numerous  that  it  is  almost  impossible  to 
cite  them  in  such  a  limited  space.  In  the  first  place,  I  have 
observed  that  the  "electric"  has  by  far  the  lowest  operat- 
ing cost.  The  cost  of  current  is  low,  repair  expense  is  mar- 
velously  low,  and  the  life  of  an  "electric"  is  from  10  to  15 
years  or  more.  The  electric  taxieab  maintains  a  good  aver- 
age speed,  running  smoothly  and  silently  without  the  sud- 
den spurts  caused  by  the  whimsical  chauffeur.  Simplicity 
and  positiveness  of  control  insure  instant  stopping,  and 
there  is  no  lost  time  in  traffic  on  account  of  changing  gears. 
The  "electric"  starts  as  quietly  as  it  stops  and  is  well  under 
way  before  the  other  cars  have  "picked  up." 

"Another   advantage   which   should   appeal   especially   to 


the  patrons  of  taxicabs  is  the  absolute  cleanliness  of  the 
"electric"  in  every  detail.  There  is  no  oil,  no  engine  dirt 
which  soon  produces  a  grimy,  unsightly  operator.  There  is 
none  of  that  obnoxious  and  penetrating  gasoline  odor  and 
smoke.  The  passenger  is  able  to  sit  back  comfortably  and 
enjoy  his  ride  without  nerve-racking  exhaust  explosions  or 
grinding  of  gears.  He  can  converse  easily  in  ordinary  con- 
versational tones  without  continuously  straining  his  voice 
to  a  high  pitch  in  order  to  overcome  the  noise  of  the  gaso- 
line  engine. 

"Not  one  of  the  least  advantages  is  to  the  chauffeur  him- 
self. Any  operator  who  has  driven  a  gasoline  taxieab,  through 
the  crowded  congested  streets  of  New  York,  will  tell  you 
that  it  is  like  getting  a  vacation  to  drive  an  electric  taxi. 
The  importance  of  this  ease  of  operation  has  a  direct  bear- 
ing on  accidents.  The  over-strained  and  tired-out  chauffeur 
is  much  more  likely  to  be  involved  in  accidents  than  the 
operator  who  has  not  been  overtaxed. 
59  Miles  per  Charge 
"Witli  several  months  of  tests  over  stiff  hills  and  in  city 
traffic,  1  have  maintained  an  average  of  59  miles  on  a  single 
charge.  Experience  has  shown  that  the  average  daily  mile- 
age of  an  active  taxieab  for  a  ten-hour  day  is  about  35  miles, 
well  within  the  capacity  of  one  battery  charge.  With  the 
charging  facilities  now  available,  the  electric  taxi  may  be 
boosted  at  relatively  high  current  while  waiting  at  stands 
for  calls  which  enable  the  "electric"  to  obtain  almost  un- 
limited  daily   mileage. 

"It  is  interesting  to  note  that  some  of  the  large  gaso- 
line taxi  fleets  have  only  about  65  per  cent,  of  their  entire 
equipment,  including  taxis  waiting  at  stands,  in  operation  at 
any  one  time,  while  the  remaining  35  per  cent,  are  either 
inactive  or  in  the  repair  shop.  Add  to  this  the  fact  that 
gasoline  taxis  are  usually  operated  only  11  or  13  hours  a 
day,  and  it  will  be  realized  that  there  is  a  large  amount  of 
inactive  investment  which  naturally  influences  the  operating 
costs  considerably. 

"It  is  quite  possible  to  operate  the  electric  taxieab  20 
or  more  hours  a  day  with  two  shifts  of  chauflFeurs.  But  this 
method,  although  tried  in  the  operation  of  gasoline  taxi- 
cabs  has  never  proved  successful.  The  economy  of  long  hour 
oi)eration  of  electric  vehicles  is  at  once  evident. 

"I  am  so  positive  of  the  future  of  the  electric  taxieab 
that  I  have  recently  been  successful  in  interesting  a  number 
of  prominent  owners  of  gasoline  equipments  in  a  company 
about  to  be  formed.  These  men  are  just  as  enthusiastic  as 
I  am  over  the  prospects  of  introducing  the  electric  taxi  on 
an  extensive  scale.  We  are  assured  that  this  system  will 
eventually  become  national  in  scope  and  our  plan  is  to  have 
an  electric  taxi  and  rental  service  agency  in  every  large  state 
of  the   Union. 

"I  have  been  experimenting  with  several  makes  of  elec- 
tric vehicles  for  the  past  few  months  and  I  am  agreeably 
surprised  to  find  that  they  can  be  operated  for  something 
in  excess  of  20  per  cent,  less  cost  than  a  gasoline  car.  They 
are  well  constructed,  and  there  is  continuous  improvement  in 
design  and  speed.  They  are  much  lighter  in  weight  than 
formerly.  A  lower  rate  of  insurance  is  a  thing  that  will 
further  reflect  the  economy  of  operation.  Owing  to  the 
positiveness  of  control  of  the  "electric,"  collisions  are  re- 
duced to  a  minimum  and  insurance  companies  will  be  com- 
pelled to  give  justifiable,  preferential  rates. 
Cleaner,  Saner  and  Safer 
"As  I  said  before,  time  and  space  permit  me  to  name 
only  a  few  advantages  of  the  electric  taxieab  over  other 
modes  of  transportation  and  I  have  touched  only  on  the 
most  salient  points.  The  people  of  Detroit  have  shown  their 
decided  preference  for  the  cleaner,  saner,  and  safer  taxieab, 
and  unless  I  am  greatly  mistaken,  the  New  York  public  will 
(Continued  on  page  JO) 
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Successful  use  of  one-man  cars— Cuts  operating 

costs,  easily  maintains  schedule  and 

tends  to  reduce  accidents 

The  operatiDU  of  one-man  cars,  while  not  to  )>e  recom- 
mended for  general  use  or  to  serve  large  or  congested  city 
areas,  is,  however,  apparently  winning  favor  under  special 
conditions.  Several  of  the  street  car  systems  of  Canada  have 
been  set  going  during  the  boom  times  of  the  past  few  years, 
when  populations  were  increasing  rapidly  and  Inisiness  in 
general  promised  a  steady  improvement.  Under  present  con- 
ditions, many  of  these  roads  find  themselves  quite  unable  to 
meet  operating  expenses  and  are  confronted  with  the  neces- 
sitj'  of  curtailing  in  every  possible  way  to  meet  the  condi- 
tions produced  by  their  diminished  incomes.  To  these  the 
one-man  car  seems  to  offer  attractive  possibilities. 

That  a  road  so  favorably  known  as  the  Illinois  Traction 
System  should  use  and  approve  this  type  of  car  is,  in  itself, 
sufficient  reason  for  considering  them,  Mr.  J.  M.  Bosenlniry, 
superintendent  of  motor  power  and  equipment  of  the  Illinois 
Traction  System,  recently  read  a  paper  before  the  electric 
railway  association  of  that  state,  in  which  he  claims  very 
considerable  economies  from  the  use  of  these  cars,  without 
corresponding  disadvantages.  He  states  that  schedules  can 
be  maintained,  accidents  are  actually  fewer,  and  that  the  net 
saving  in  operation  will  vary  anywhere  from  8  to  14  per 
cent.,  compared  with  which  the  cost  of  re-arranging  for  one 
man  operation  is  almost  negligible.  Interesting  extracts 
from  this  paper  are  given  herewith: 

If,  through  the  use  of  the  one-man  car,  it  is  proposed  to 
place  upon  the  motorman  the  responsibility  for  collecting 
fares  and  issuing  transfers  in  addition  to  his  other  duties,  it 
IS  manifest  that  some  arrangement  should  be  afforded  to 
simplify  and  to  make  safe  the  method  of  operating  the  car. 
Concentration  of  the  operating  devices  to  which  the  motor- 
man  must  give  attention  is  an  important  requirement,  and 
this  may  be  effected  by  combining  the  air-brake  valve  with 
the  door-operating  and  step-operating  mechanism.  Such  a 
combination  should  provide  for  stopping  the  car  in  the  or- 
dinary way  and  at  the  same  time  should  open  the  doors  and 
lower  the  steps  without  requiring  the  motorman  to  remove 
his  hand  from  the  brake-valve  handle.  Furthermore,  the 
operation  of  the  air  brakes  or  the  operation  of  the  doors  and 
steps  should  be  so  controlled  that  cither  could  be  accom- 
plished independently.  It  is  also  desirable  to  include  with 
these  functions  the  application  of  sand  to  the  rails  by  means 
<if  tlie  brake-valve  handle  during  the  progress  of  a  stop  and 
without  interfering  with  any  of  the  other  operations. 

Used  on  Illinois  Traction 

.MI  of  tlic  foregoing  requisites  have  1)een  oljserved  in  the 
one-man  cars  that  are  now  used  on  several  of  the  properties 
of  the  Illinois  Traction  System,  and,  in  addition,  as  the  air- 
brake equipment  on  lliese  cars  is  provided  witli  the  emer- 
gency feature,  automatic  operation  of  the  emergency  valve  is 
provided  if  the  molorman's  hand  is  removed  from  the  con- 
troller handle  when  it  is  in  running  position.     A  rear  or  emer- 


.yeney  door  has  been  provided  also,  and  this  is  so  arranged 
that  if  an  emergency  application  of  the  air  brake  is  made 
both  front  and  rear  doors  an<l  steps  are  automatically  thrown 
open,  the  release  of  the  air  brakes  closing  them.  This  is  the 
only  circumstance  under  which  the  rear  door  and  steps  are 
operated.  When  the  brake  valve  handle  is  moved  to  emer- 
gency position  by  the  motorman.  sand  is  automatically  ap- 
plied to  the  rail. 

The  principal  objections  which  have  been  advanced 
against  one-man  car  operation  are  that  it  might  retard  the 
schedule  bj'  lengthening  the  time  of  stops.  The  difficulty  of 
attending  to  the  trolley  is  also  considered  an  undesirable  fea- 
ture. With  regard  to  the  eflfe,ct  on  the  schedule,  it  may  be 
said  that  the  handling  of  passengers  is  largely  a  question  of 
car  design  and  arrangement.  Under  the  present  system  of 
two-men  operation  the  number  of  unpaid  fares  on  the  plat- 
form when  the  car  starts  is  primarily  a  question  of  the  loca- 
tion of  the  conductor.  But  in  any  case  it  is  highly  desirable 
to  have  as  many  passengers  seated  as  possible,  or  at  least 
past  the  platform,  when  the  signal  to  proceed  is  given,  and 
herein  the  one-man  car  does  not  suffer  by  comparison. 

Attention  to  the  trolley  or  other  parts  of  the  car  under 
one-man  operation  is  under  about  the  same  handicaps  as  it  is 
with  the  fully-inclosed  cars  of  two-man  type.  Furthermore, 
the  question  of  the  trolley  coming  ofT  the  wire  is  largely  one 
of  maintenance,  and  it  has  been  found  that  this  criticism  has 
not  been  borne  out  in  the  case  of  cars  with  two  men  when 
both  of  them  are  stationed  on  the  front  platform. 

Step  accidents  unknown 

In  general  it  has  been  observed  where  one-man  car  oper- 
ation is  practiced  that  the  undivided  responsibility  has  pro- 
duced a  degree  of  efficiency  in  operation  not  normally  reach- 
ed with  two-men  operation.  Step  accidents  arc  unknown. 
Where  a  comparison  has  been  made  between  the  two  meth- 
ods of  operation  the  results  so  favor  the  one-man  car  that 
in  one  instance  a  claim  department  has  actuallj'  requested  the 
use  of  more  cars  of  this  type.  The  net  savings  in  operation 
has  been  variously  estimated  to  be  from  8  per  cent,  to  14  pe.' 
cent,  of  the  gross  earnings  and  the  cost  of  arranging  a  car 
for  one-man  operation  is  almost  negligible  in  comparison. 

The  attitude  of  labor  toward  the  introdiiction  of  the  one- 
man  car  will  probably  be  antagonistic,  but  if  any  considcr- 
a1)lc  saving  can  be  effected,  it  follows  that  the  railway  com- 
pany will  be  in  a  position  to  provide  better  service  for  its 
patrons,  and  to  reach  this  desirable  condition  the  transporta- 
tion companies  must  l)e  met  half-way  by  the  i)ul)Iic.  With 
the  possibility  of  more  freciuent  service,  combined  with  adc- 
(ruacy  and  at  least  an  eciual  degree  of  comfort,  it  is  fair  to 
assume  that  once  the  proiiosition  is  thoroughly  understood 
co-operation  from  the  jniblic  will  follow. 


Railway  Must  Pay  Costs 

Tlie  Dominion  Railway  Commission  has  made  an  order, 
rccpiiring  the  London  &  Tort  Stanley  KaiUvay  System  lo  pay 
tlie  costs  of  elevating  the  Hell  Telephone  Company's  wires  at 
crossings. 
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The    New    York,    New    Haven    and    Hartford 

electrification— A  year's  experience  of 

high   voltage    operation 

We  are  rapidly  putting  far  Ijc-liiiul  us  the  days  when  the 
attitude  of  railroads  was  to  sit  by  and  watch  some  one  or 
two  other  railroads  experiment  with  electricity  as  a  motive 
power.  Indifferent  interest  has  given  way  to  the  realization 
that  pioneer  roads  which  have  been  using  this  new  power 
in  every  form  of  railroad  movement  have  developed  a  fund 
of  data  which  entitles  it  to  more  than  passing  interest,  and 
requires  that  they  be  keenly  alive  to  the  possibilities  it  may 
hold  out  in  the  matter  of  betterments  to  their  own  property. 

That  a  thing  of  any  character  has  the  right  to  live  and 
improve  is  based  entirely  on  whether  it  is  founded  on  cor- 
rect principles.  In  the  early  days  when  electrical  movement 
was  first  introduced  on  heavy  tr&ction  railroads,  theory  was 
strong  and  practice  severely  limited.  The  guiding  principle 
upon  which  electrical  men  based  tlieir  opinion  that  electrifi- 
cation had  its  proper  place  in  the  economic  world,  was  that 
by  its  use  certain  savings  could  be  eflfected  that  would  justify 
the  investment  necessary  to  secure  it.  There  was  entirely 
outside  of  this,  but  indirectly  an  economic  factor,  the  ad- 
vantage accruing  to  the  passenger  in  the  form  of  a  clean  ride. 

While  I  have,  of  course,  been  keenly  interested  in  elec- 
trification that  has  been  applied  to  other  railroads,  naturally 
the  past  ten  years'  association  with  the  New  Haven  work, 
during  which  time  over  .$15,000,000  have  been  expended  in 
this  department  of  betterment,  has  brought  the  real  elements 
of  its  progress  within  very  close  range. 

In  June,  1914,  the  first  New  York,  New  Haven  and  Hart- 
ford passenger  train  was  operated  from  Grand  Central  Sta- 
tion to  New  Haven  over  a  four-track  electrified  route,  73 
miles  in  length.  Between  New  York  and  New  Haven,  mea- 
sured upon  a  single  track  basis,  there  are  some  500  miles  of 
electrified  line,  of  which  184  are  included  in  yards  and  sid- 
ings. On  these  tracks  today,  every  class  of  passenger, 
freight  and  switching  movement  is  made,  and  electrical  sta- 
tistics are  kept  of  all  power  house,  line  or  equipment  failures, 
a  reference  to  them  suggesting  the  features  of  electrical 
operation  that  require  first  attention  for  the  betterment 
of  service.  These  statistics  of  electrical  operation  will 
doubtless  be  available  in  the  Franklin  Institute  Transactions 
in  a  short  time. 

Freight  and   Switching 

A  feature  of  clcctrificatinn  that  at  present  is  the  most 
appealing  to  one  who  has  given  the  subject  some  considera- 
tion, is  in  the  matter  of  freight  and  switching  movements. 
.Since  1907  the  New  Haven  Road  has  been  operating  its  reg- 
ular 100  per  cent,  electric  passenger  service  between  Stam- 
ford and  New  York.  But  recently,  experience  with  regard 
to  electric  movement  in  switching  and  classification  yards, 
and  more  recently  that  with  regard  to  freight  movement  on 
main  line  track,  has  indeed  been  a  revelation  in  the  possi- 
bilities of  heavy  electrical  traction.  For  example,  during  the 
month  of  January  past,  on  the  New  Haven  over  40,000,000 
ton  miles  trailing  load  were  handled  by  electric  locomotives, 
this  total  tonnage  being  made  up  of  fast,  slow  and  local 
freight  movement.  There  are  installed  on  all  of  the  electric 
engines  wattmeters  to  register  the  kilowatt  hours  of  con- 
simiption.  Records  of  these  wattmeters  indicate  that  fast 
freights  require  on  the  order  of  34  kw.  hours  per  train  mile; 
slow  freights  on  the  order  of  (JO  kw.  hours  per  train  mile; 
local  freights  on  the  order  of  30  kw.  hours  per  train  mile. 
These  figures  being  for  trains  varying  in  tonnage  from  1,000 
to   3,000. 

Of  interest  also  are  the  kilowatt  hours  per  1,000  ton 
miles   of  trailing  load.     For   fast   freight   the   kilowatt  hours 
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per  1,000  ton  miles  arc  on  the  order  of  30;  for  slow  freight 
:;();  and  for  local  freight  85.  I  make  mention  of  these  figures 
only  to  illustrate  this  new  and  vast  sum  of  information  tliat 
is  daily  coming  to  us.  The  "watt  hour  constants"  are  of 
necessity  average  figures,  made  up  of  trains  having  varying 
weights  and  schedules,  and  yet  the  records  from  which  they 
are  taken  admit  of  instant  segregation  into  any  class  of 
service  for  which  a  constant  is  desired.  The  question  that 
might  be  asked  in  looking  at  these  constants  is:  What  do 
they  signify?  And  the  answer  is  brief;  an  electrical  ton  mile 
as  against  a  steam  ton  mile  reduces  the  coal  pile  in  a  ratio 
of  1:3. 

While  our  present  frei.ght  movement  by  electricity  on 
the  main  line  is  today  limited  both  on  account  of  the  gen- 
eral depression  in  business,  together  with  the  fact  that  a  full 
complement  of  electric  freight  locomotives  is  not  yet  at  hand, 
a  record  of  one  day's  movement  of  electric  freight  trains 
between  Harlem  River  and  Bridgeport  shows  14  trains,  804 
cars  and  a  tonnage  of  38,159.  There  is  no  question  in  my 
mind  but  that  the  greatest  returns  to  be  secured  by  electrifi- 
cation will  be  through   frei.ght  movement. 

Expense   Reduction 

While  in  the  past  we  have  appreciated  the  economies 
to  be  secured  through  electrification,  in  virtue  of  lesser  ex- 
penditure required  in  fuel  and  maintenance  of  electric  en- 
gines as  against  steam,  there  is  fast  coming  to  the  front  what 
might  be  called  a  more  visualized  economy  in  the  reduction 
of  expenses  by  eflfective  savings  in  train  miles. 

Illustrative  of  the  economic  value  of  a  "kilowatt  hour" 
in  its  application  to  an  electrification  system,  I  quote  from 
a  part  of  a  recent  letter  which  had  reference  to  the  utilization 
of  some  4,500  kw.  of  demand  in  connection  with  its  applica- 
tion to  the  eastern  section  of  our  electrification  zone.  I 
would  i)articularly  draw  your  attention  to  the  item  of  $49,- 
375,  which  has  reference  to  the  economies  to  be  gained  by 
the  double  heading  of  freight  trains  operated  between  Har- 
lem River  and  New  Haven.  This  economy,  and  its  auto- 
matic complement,  the  increase  of  track  capacity,  are  the 
phases  of  electrification  that  are  striking  deep  into  the  con- 
sideration  of  the   steam   operation   railroad   man. 

"(1)  The  extension  of  the  station  contemplates,  as  yon 
know,  supplying  a  maximum  single-phase  demand  of  approxi- 
mately 4,500  kw.  This  amount  of  power  measured  by  train 
units,  would  permit  the  operation  of  twelve  additional  daily 
trains  in  fast  freight  service  of  average  tonnage,  or  its 
equivalent  in  any  other  class  of  service  between  Harlem 
River  and   New   Haven. 

"(2)  The  number  of  kilowatt  hours  which  would  be 
consumed  by  the  above  twelve  trains  would  be  17,500,000 
kw.h.  annually,  and,  as  previously  discussed  with  you,  upon 
a  coal  ratio  of  1  to  3  in  electric  and  steam  service  and  a  basis 
of  three  lbs.  per  kilowatt  hour  and  $3.00  per  ton,  an  annual 
saving  to  the  railroad  company  of  $78,750  is  indicated. 

"(3)  Further  translating  the  above  movement  into  en- 
gine miles,  our  log  sheet  records  indicate  that  the  number 
of  engine  miles  required  for  the  above  movement  would  be 
990,  which  multiplied  by  the  difiference  in  cost  of  engine  re- 
pairs at  5  cents  per  engine  mile,  efifects  annual  savings  of 
$18,350. 

"(4)  The  transfer  of  twelve  daily  trains  from  steam  to 
electric  service  will  permit  a  further  extension  of  our  pre- 
sent practice  of  'double  heading'  trains  in  electric  serv.ee. 
thus  saving  450  daily  train  miles,  which  as  shown  l)y  our 
log  sheet  will  secure  an  annual  reduction  in  train  wages  of 
30c.  per  train  mile,  corresponding  to  an  annual  reduction  of 
$49,375. 

"(5)  A  supply  of  approximately  3,000  kw.  (average)  to 
the  New  Haven  end  of  the  line  will  eflfect  a  further  saving 
of  $16,500  in  transmission  losses,  as  compared  with  the  trans- 
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mission  losses  of  tlic  same  amount  of  jiowcr  from  Cos  Cob 
Station:  the  above  savings  being  based  upon  the  conservative 
cost  of  5  mills  per  kw.h.  In  explanation  of  the  apparently 
large  value  of  the  saving  in  transmission  losses  to  be  effect- 
ed by  this  small  installation,  it  will  be  evident  that  its  value 
is  maximum  when  applied  at  the  extreme  end  of  the  trans- 
mission system. 

"(6)  No  tangible  values  can  be  assigned  for  the  very 
important  effect  upon  the  regulation  in  line  voltage  at  New 
Haven,  which  will  be  reflected  in  the  cost  and  efficiency  of 
operation   in   many  ways. 

"(7)  The  summary  of  the  total  savings  as  above,  which 
will  be  effected  is  as  follows: 

Fuel $78,750.00 

Engine  repairs 18,350.00 

Engine  and  train  wages 49,275.00 

Transmission  losses 16,500.00 


$162,775.00 
If  any  criticism  can  be  placed  with  regard  to  the  matter 
of  freight  movement  by  electricity,  I  would  say  it  would  be 
in  the  matter  of  speed.  The  electric  freight  locomotives  of 
the  New  York,  New  Haven  and  Hartford  Railroad  were 
built  on  specifications  that  permitted  them  to  operate  1,500 
ton  trains  on  level  track  at  35  miles  per  hour.  While  the 
speed  element,  in  as  far  as  the  New  Haven  service  is  con- 
cerned, may  be  entirely  justified  due  to  the  very  large  ratio 
of  passengers  to*  its  total  service,  thus  permitting  the  freight 
trains  to  clear  more  promptly  for  passenger  traffic,  I  would 
say  that  where  the  ratio  of  passenger  service  is  less,  the  speed 
element  for  equal  horsepower  could  be  more  valuably  thrown 
into  traction.  For  example,  the  New  Haven  locomotives  have 
draw-bar  pull  characteristics  that  permit  the  operation  of 
3.000  ton  trains  by  double  heading.  If  these  engines  were 
reduced  in  speed  by  35  per  cent,  and  their  traction  increased 
by  the  same  percentage,  4.000  tons  would  be  the  resulting 
double  header  trailing  load  which  in  turn  would  effect  a  large 
saving  in  train  miles  were  these  engines  to  be  operated  on 
a  property  less  subject  to  passenger  movement. 

Perfection  of  equipment 

Much  valuable  information  has  been  developed  in  the 
past  two  years  in  connection  with  the  handling  of  classifi- 
cation and  switching  yards  by  electric  motive  power.  An 
idea  as  to  the  reliability  of  this  class  of  service  may  be  gained 
in  saying  that  in  1,000,000  electric  switch  engine  miles  there 
has  been  but  one  failure. 

The  New  Haven  property  includes  in  it  two  large  switch- 
ing yards:  the  Oak  Point  Yard  containing  35  miles  of  track; 
the  Harlem  River  Yard  25  miles.  The  introduction  of  the 
electric  engine  in  these  yards  has  increased  the  speed  of  the 
yard  very  greatly,  and  as  near  as  I  can  gather  from  the  yard- 
masters  this  increase  of  speed  has  been  secured  with  a  ratio 
of  electric  engines  to  steam  engines  replaced  varying  between 
4  to  6  and  6  to  10. 

Electricity  in  trunk  line  territory  is  now  on  a  plane  of 
consideration  entirely  different  from  the  earlier  days  when 
it  was  new,  untried  and  problematical.  The  future  will  see 
its  agency  playing  a  most  important  part  in  railroad  com- 
petition. 

While  this  paper  has  had  particular  reference  to  the 
New  Haven  and  its  increase  of  operation  through  the  ex- 
tension of  its  electrification  zone,  it  would  seem  very  inap- 
propriate with  so  good  an  opportunity  as  this,  not  to  say  a 
word  or  two  as  to  ".system."  I  am  willing  to  admit  that  I 
am  a  firm  believer  in  the  single  phase  system  for  trunk  lines, 
the  governing  clement  in  which,  from  an  electrical  stand- 
point, has  been  the  transmission  system.  In  a  rigorous  de- 
termination to  adhere  to  this  principle  as  correct  for  such  a 


field,  it  has  not  been  to  gainsay  the  application  of  direct  cur- 
rent in  the  territory  where  it  rightly  belongs;  namely,  where 
the  governing  element  has  been  mass  (trains  under  accelera- 
tion and  breaking  in  close  headway)  in  translation.  As  a 
citation  of  the  two  examples  I  would  offer:  (1)  The  electrifi- 
cation from  New  York  to  New  Haven,  and  (2)  the  electrifi- 
cation of  the  New  York  subways. 

In  closing  I  would  speak  of  two  things  which  to  my 
mind  arc  most  pertinent  to  the  advance  and  successful  utiliza- 
tion of  electricity  in  the  field  of  heavy  traction. 

The  first  is  with  reference  to  the  mercury  arc  rectifier, 
and  the  second  is  in  regard  to  effective  electrical  administra- 
tion on  the  part  of  railroads  electrifying. 

The  mercury  arc  rectifier 

Having  reference  to  the  mercury  arc  rectifier,  1  feel  sure 
that  it  will  be  of  interest  to  state  that  there  has  been  in 
commercial  operation  on  the  New  Haven  Road  a  car  taking 
power  from  the  11,000  volt  alternating  current  overhead  con- 
tact system,  and  converting  it  into  direct  current  for  applica- 
tion to  its  propulsion  motors.  This  car  has  been  giving  a 
most  successful  service,  and  the  problem  of  the  production 
and  maintenance  of  the  vacuum  tube,  through  the  agency  of 
which  the  alternating  current  is  converted  to  direct,  has  been 
electrically  and  commercially  solved.  What  are  the  possi- 
bilities accruing  from  such  a  result?  This  can  be  epitomized 
in  the  statement  that,  if  the  economies  in  the  transmission 
system  of  the  single  phase  system  justified  the  utilization  of 
a  heavier  and  less  efficient  motive  power,  today  we  are  in  a 
position  not  only  to  secure  the  economies  gained  in  this 
transmission,  but  also  to  operate  beneath  the  contact  wires 
of  such  a  system  the  more  efficient  and  lighter  direct  current 
apparatus.  As  a  concrete  and  practical  application  of  this 
result,  the  present  alternating  current  motive  power  now  in 
use  on  the  New  Haven  will  be  increased  25  per  cent,  by  the 
application  of  the  rectifier,  and  also  permit  it  to  enjoy  sim- 
ultaneously transmission  and  motive  power  facilities  of  the 
highest  order  of  efficiency. 

Administration  and  organization 

With  regard  to  administration,  past  experience  with  the 
engineering,  construction  and  operation  of  a  trunk  line  pro- 
perty of  the  character  of  the  New  Haven  road  has  indicated 
with  force  the  necessity  of  a  very  complete  understanding  of 
the  difference  between  the  operation  of  a  steam  and  an 
electric  property.  In  my  judgment  there  will  be  no  neces- 
sity for  any  general  change  in  the  administration  or  organiza- 
tion at  present  observed  in  steam  operated  properties  to 
effect  proper  electric  operation,  but  upon  the  minds  of  higher 
officials  in  the  steam  roads  using  or  contemplating  using  this 
new  mode  of  motive  power,  the  fact  should  be  impressed 
that  the  methods  pursued  in  producing  a  ton  mile  of  any 
character,  passenger,  freight  or  switching  upon  a  steam  basis 
must  be  abandoned  when  the  draw-bar  pull  comes  from 
electricity.  The  error  of  holding  a  steam  master  mechanic 
responsible  for  an  electric  engine  mile  of  any  character  is 
patent,  and  equally  patent  is  the  error  of  holding  a  steam 
railroad  shop  man  responsible  for  the  maintenance  and  re- 
pairs of  electric  engines.  Like  electric  power  houses  and 
transmission  lines  requiring  the  proper  electrical  talent,  es- 
sentially necessary  to  the  success  of  proper  maintenance 
and  inspection  of  electric  motive  power,  arc  the  electro- 
mechanics  inside  and  outside  of  the  shop.  Such  an  arrange- 
ment does  not  change  but  merely  affects  the  splendid  rail- 
road organization  and  administration  that  has  come  down 
to  us.  A  successful  operating  result  after  electrification  has 
been  applied,  is  entirely  dependent  on  a  clear  understanding 
and  observation  of  this  real  difference  between  steam  and 
electrical   operation. 
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Advantages  to  be  Obtained  by  the  Certification 
of  all  Electrical  Workers 

By  A.  C.  Towne' 

On  November  34th  Mr.  F.  A.  Gaby,  chief  engineer  of 
the  Hydro-electric  Power  Commission  of  Ontario,  sent  ont 
a  circular  letter,  which  reads  as  follows: 

"The  introduction  of  the  Hydro-electric  Power  Com- 
mission's Rules  and  Regulations  governing  inside  wiring  has 
now  been  effected  and  many  electrical  inspectors  are  already 
appointed  and  such  appointments  will  continue  to  be  made 
until  all  electrical  inspection  is  enforced  as  far  as  practicable 
throughout  the  Province. 

"It  is  a  well-known  fact  however,  not  only  in  Canada  but 
all  over  the  American  Continent,  that  one  of  the  greatest 
evils  which  confronts  properly  qualified  electrical  workers 
and  contractors  as  well  as  manufacturers  and  dealers  in 
electrical  supplies  is  the  competition  from  unqualified,  inex- 
perienced wiremen  who  are.  owing  to  the  absence  of  laws 
bearing  on  the  subject,  at  liberty  to  undertake  electric  wir- 
ing or  the  sale  of  electric  apparatus  or  supplies  utterly  re- 
gardless of  their  efficiency  or  safety. 

"A  large  amount  of  this  sort  of  work  and  the  sale  of 
such  material  is  more  or  less  effectually  prevented  where 
there  is  electrical  inspection,  but  even  in  such  places  the  In- 
spector is  continually  confronted  with  such  conditions. 

"In  many  of  the  American  cities  and  districts  legisla- 
tion is  now  being  enacted  permitting  only  licensed  elec- 
tricians to  install  wiring  or  approved  material  to  be  sold.  It 
has  been  suggested  from  time  to  time  that  such  legislation 
be  enacted  in  this  Province,  and  before  taking  any  further 
steps  in  this  matter  or  suggesting  any  amendments  to  the 
present  ."Xct,  it  is  the  wish  of  the  Commission  to  ascertain 
from  people  now  engaged  in  electrical  work  the  consensus  of 
opinion  as  to  the  advisability  of  adopting  measures  similar 
to  those  now  being-  introduced  in  other  countries  requiring 
that  only  licensed  electricians  be  allowed  to  do  electric  work 
and  that  only  material  that  bears  the  stamp  of  approval  be 
permitted  to  be  sold  or  used  in  this  Province.  Kindly  let  us 
hear  from  you  and  we  would  appreciate  your  comments  or 
suggestions." 

Plumbers  and  steam  fitters  must  have  a  certificate  or 
license  before  they  can  follow  their  trade,  but  anyone  is  al- 
lowed to  do  electrical  work,  so  long  as  they  can  get  their 
handiwork  passed  by  the  Underwriters. 

When  we  pick  up  the  papers  and  read  that  Mr.  Jones, 
of  Street,  was  burned  out  last  night,  the  prob- 
able cause  being  defective  electrical  wiring,  probably  the  ma- 
jority of  us  agree  with  the  newspaper  men,  especially  after 
seeing  some  of  the  jobs  that  are  put  over  on  the  public. 

Not  many  years  ago  the  wiring  was  done  by  plumbers 
and  fitters,  and  even  at  the  present  time,  there  are  plenty 
of  people  that  still  think  that  our  trade,  which  to  my  mind 
is  the  most  important  of  all,  does  not  call  for  any  particu- 
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lar  skill  or  experience.     To  offset  this  condition  wc  must  all 
work  together  to  elevate  the  trade. 

How  many  men  in  this  city  can  liandle  2,500  volt  instal- 
lations and  get  them  passed?  Still  in  this  city  there  are  ap- 
proximately 1,000  men  who  are  classed  as  wiremen  or  elec- 
tricians (in  the  directory  and  telephone  books),  and  the  ma- 
jority have  settled  their  own  classification. 

The  Unions  throughout  the  States  and  here  in  Montreal 
are  doing  all  they  can  to  remedy  this,  Init  there  is  a  weak 
point  in  this.  From  past  experience  the  writer  has  found 
that  the  personal  element  enters  largely  into  all  Union  mat- 
ters and  if  "Bill  Smith"  is  a  good  fellow  and  well  liked,  he 
will  get  through  even  if  he  does  fall  down  on  some  things. 

To  remedy  this  we  should  have  examinations  carried  out 
by  competent  men,  both  technical  and  practical,  and  guarded 
in  such  a  manner  that  politics  cannot  enter. 
A  Model  Ordinance 

The  Society  for  Electrical  Dcvclopnicnl,  of  New  York, 
in  reply  to  a  request,  have  forwarded  a  copy  of  "A  Model 
Ordinance"  drawn  up  by  their  Mr.  Thos.  Dwight,  of  the 
Engineering  Department,  who  says  that  we  must  not  con- 
sider this  as  voicing  the  Society's  views  as  a  whole,  but  his 
own  opinions  after  a  careful  study  of  a  number  of  successful 
ordinances  now  in  force  in  various  cities.  The  parts  that 
apply  to  this  subject  are  as  follows; — 

Section  No.  3. — Any  persons  or  corporations  making  ap- 
plication for  permits  to  install  any  electrical  material,  must 
file  with  the  city  electrician,  an  affidavit  that  the  work  will 
be  done  by  or  under  the  supervision  of  an  electrician  duly 
licensed  by  the  city  of  . 

Section  No.  4. — Any  persons  desiring  to  make  application 
for  permit  or  license  to  install  wires  or  electrical  apparatus, 
shall  file  with  the  city  electrician  a  signed  application,  stating 
age,  previous  experience,  etc.,  and  shall  have  his  application 
endorsed  by  two  responsible  citizens.  It  shall  be  the  duty 
of  the  city  electrician  to  appoint  a  time  for  his  examina- 
tion. 

These  examinations  shall  cover  the  same  subjects  for  all 
applicants.  The  applicant  shall  submit  to  such  examinations 
as  the  city  electrician  shall  deem  necessary.  Upon  satisfac- 
tory proof  of  his  ability  and  payment  of  the  regular  fee,  a 
permit  or  license  shall  be  issued,  which  shall  entitle  the  ap- 
plicant to  obtain  permits  to  install  wires  or  apparatus  for 
the  period  of  one  year,  providing  however,  that  the  city  elec- 
trician may  cancel  said  permit  or  license  if  the  holder  has 
violated  any  of  the  ordinances  of  the  city. 
Classifying;  the  Men 

The  sub-dividing  or  classification  will  I)e  a  very  difficult 
jol)  and  one  that  will  require  very  delicate  handling.  Natur- 
ally each  man  will  consider  that  he  is  as  good  as  his  mate 
and  will  want  to  be  classed  accordingly.  It  may  be  that 
this  subdividing  will  tend  to  make  specialists,  but  it  will  also 
keep  the  ambitious  :nan  keyed  up  to  attain  the  highest  class, 
from  monetary  reasons  if  from  no  other.  They  could  be  ar- 
ranged as  follows: — 

First. — Men    that    can    handle    anything   in    the   electrical 
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line,  and     have  lUmc    so,  will     nalnrally  In'     lirst-class  men. 

Second. — Men  that  can  handle  small  jolis  on  high  ten- 
,sion  1ml  wild  are  not  jmsted  on  the  lechnical  pail  of  the 
worU. 

Third. —  Men  who  ean  handle  eniiduil.  and  wiring  on  HOil 
volt. 

l""ouilh. —  Men  who  can  handle  house  wiring  and  wiring 
repairs. 

We  should  all  endeavor  to  educate  the  i>iil)lic  alonj;  these 
lines,  as  the  avera,ge  man  thinks,  "1  can  string  ui)  those  two 
wires  as  well  as  anyone,  and  1  won't  hire  a  man  for  that." 
and  as  a  rule  he  gets  away  with  it,  unless  as  a  friend  of 
mine  did.  he  puts  a  short  on  the  line  and  has  to  sit  around  in 
the  dark  until  he  can  get  someone  that  knows  what  to  do,  to 
clear  it  up  for  him. 

The  Screw  Driver  Electrician 

'I'liis  class  is  very  numerous  and  in  many  cases  does  a 
great  deal  of  harm,  for  when  they  have  a  job  to  be  done, 
they  think  that  $1.00  per  outlet  is  high  and  look  for  some 
cheap  man — and  find  him.  Then  they  think  that  the  $1.00 
man  has  tried  to  do  them,  when  all  he  wanted  to  do  was  to 
use  good  material,  pay  good  wages  and  do  a  good  job.  We 
all  have  a  certain  amount  of  pride  in  a  job  we  have  done 
well,  while  if  we  have  slighted  the  job.  we  want  to  change  the 
subject  as  soon  as  it  is  mentioned.  If  the  Government  would 
enforce  some  examination  it  would  eliminate  some  workmen 
but  it  would  work  out  for  the  good  of  us  all.  We  all  know 
the  Screw  Driver  Electrician  and  have  seen  his  work.  How 
some  of  it  passes  inspection  has  been  a  mystery  to  many,  but 
it  does,  and  remains  a  menace  to  life  and  property  for  years. 

Coming  back  to  the  examination  and  what  it  should  con- 
sist of,  there  is  a  diversity  of  opinions.  Personally.  I  think 
that  it  should  be  left  in  the  hands  of  a  Board  of  Examiners, 
who  should  make  the  applicant  show  his  practical  knowledge, 
work  out  some  theory  and  bring  proof  that  he  has  worked 
three  years  at  the  trade.  A  general  knowledge  of  the  appli- 
cant would  be  of  great  assistance  as  he  might  be  able  to 
handle  the  practical  end  of  any  job  in  the  country  and  still 
fall  down  on  the  theoretical  end  or  just  the  reverse,  and  still 
be  a  good  man.     Provisions  should  be  made  for  such  cases. 

It  would  also  keep  out  a  class,  who  although  they  are  too 
old  to  be  called  "child  labor"  are  too  young  to  be  put  out  on 
wiring  jobs,  as  is  being  done  in  Montreal  to-day.  We  have 
all  seen  boys  froin  13  to  15  years  old,  wiring  flats,  who  do 
not  know  that  there  is  such  a  thing  as  a  fire  risk,  their  only 
thought  being  to  get  the  job  passed  and  if  they  can  put  one 
over  the  Inspector,  so  much  the  better. 

Approves  Examination 

In  summing  up  the  advantages  to  be  obtained  by  the 
certification  of  all  electrical  workers  we  think  that  the  ex- 
amination would  improve  the  standing  of  the  good  careful 
workman,  both  in  the  eye  of  the  public  and  from  a  mone- 
tary standiioiiit  as  lie  would  always  have  a  demand  for  his 
service  at  a  good  rate  of  pay  and  it  would  also  act  as  an 
incentive  for  his  advancement.  He  wmild  naturally  want  to 
get  into  the  highest  class,  which  would  reipiire  careful  study 
and  a  close  attention  to  his  work.  It  would  eliminate  the 
round  peg  in  a  square  hole,  as  the  poorer  workman  know- 
ing that  he  could  not  get  a  certificate  would  be  obliged  to 
turn  to  some  other  work,  for  which  he  might  be  better  fit- 
ted. 

l''roni  the  supplyman's  standpoint  it  would  be  of  great 
help,  as  it  wmild  cut  out  the  man  with  his  office  under  his 
hat,  who  uses  material  which  has  been  taken  from  his  pre- 
vious employer  and  who  is  willing  to  take  a  job  at  any  price. 
It  W'Ould  also  mean  that  a  number  of  cheap  flimsy  devices 
would  disappear  from  the  market,  as  all  would  wish  to  use 
the  best  material  obtainable. 

The   contractors'   men    would    be    more    c.irefiil,    knowing 


that  iKpt   only  their  j<d)S  but  also  their  cerlilicates   lUiniidid 
upon  the  quality  of  the  work  they  did. 

It  would  classify  his  men,  help  him  in  placing  them, 
knowing  what  each  man  could  do.  without  taking  any  chances 
of  trying  out  and  would  reduce  his  overhead  expenses,  by  re- 
ducing the  supervision. 

To  the  helpers  or  men  learning  the  trade  it  would  give 
them  the  opportunity  of  taking  their  examinations  when  they 
tliought  themselves  competent,  providing  they  could  get  two 
first-class  men  to  sign   their  application. 

In  a  reply  to  a  request  the  Secretary  of  I  he  Master 
Electrical  Contractors'  Association  of  Winnipeg,  writes  as 
f<dlows: — 

Winnipeg  is  Active 

"The  question  of  licensing  of  electrical  contractors  is  a 
question  which  is  being  handled  in  so  many  different  ways 
that  it  is  a  very  difticult  matter  to  put  into  writing,  a  clear 
and  concise  explanation  that  would  agree  with  every  per- 
son's views  on  the  matter.  We  are  striving  for  the  licensing 
of  all  persons  doing  electrical  work  of  any  description,  either 
contractors  or  electricians,  catering  to  the  public,  on  a  basis 
of  a  substantial  yearly  fee,  and  a  bond  of  not  less  than  $1,000. 
The  idea  of  a  small  fee  will  not  eliminate  the  cause  for  which 
we  have  complaint.  Licensing-  is  necessary  as  a  public  safe- 
guard against  incompetent  workmanship,  against  the  person 
who  takes  work  at  a  ridiculously  low  figure,  and  procures 
all  the  cash  he  can  out  of  the  job  and  then  leaves  the  cus- 
tomer to  finish  the  job.  It  would  also  be  a  great  help  to 
the  city  electrician's  department  as  regards  permits,  etc.,  and 
lastly,  it  is  a  protection  to  the  legitimate  contractor  as  a 
guard  against  stolen  material  as  there  is  no  doubt  that  a 
large  percentage  of  the  material  used  by  the  Carpet  Bag 
Man  is  stolen  from  tlie  firm  he  was  last  employed  by.  One 
big  point  in  which  we  receive  the  support  of  the  wdiolesalo 
houses,  is  that  licensing  and  bonding  will  be  of  great  assist- 
ance to  them  by  reducing  the  possibilities  of  bad  accounts." 

Personally,  I  think  that  Montreal  would  be  well  to  fol- 
low the  example  of  Winnipeg  in  this  matter.  ^Ve  have  larg- 
er interests  here  than  they  have  there,  and  should  blaze  the 
way  for  others  to  follow. 

It  will  take  time  to  work  this  out  but  it  will  pay  in  the 
long  run,  and  we  should  all  endeavor  to  convert  some  of  our 
friends. 


Personal 

Mr.  R.  M.  Worden,  manager  of  the  Brandon  Gas  ami 
Power  Company,  Limited,  is  on  a  trip  in   Eastern   Canada. 

Mr.  R.  H.  Parsons,  Superintendent  of  Electrical  Power 
of  the  City  of  Edmonton,  Alta.,  for  the  last  two  years,  has 
left  on  an  extended  holiday,  part  of  which  will  be  spent  in 
England. 

Mr.  C.  W.  Colvin,  enginecr-in-charge  of  transmission 
lines  of  the  British  Columbia  Electric  Railway  Company,  was 
injured  during  a  recent  fire  on  Connaught  Bridge.  Latest  re- 
l)orts  are  that  Mr.  Colvin  is  making  satisfactory  progress. 

Mr.  R.  R.  Matson  has  been  apiiointed  electrical  inspector 
by  the  Hydro-electric  Power  Commission  of  Ontario,  of  the 
district  north  of  Toronto  extending  as  far  as  Midland  and 
Penetang. 

Mr.  A.  T.  Smith,  iminerly  superintendent  d'  the  light 
and  power  plant  in  Merritton,  ( >nt.,  has  been  appointed  elec- 
trical inspector  of  St.  Catharines  and  the  adjoining  district, 
with  heailquarlers  in   St.   Catharines. 

Mr.  J.  A.  Shaw  has  been  appointed  electrical  engineer 
of  the  Canadian  Pacific  Kailway  System.  Mr.  Shaw  joined 
this  company  in  1904  as  assistant  engineer  of  motive  power 
at  the  Angus  shop,  and  was  made  electrical  engineer  of  east- 
ern lines  in  1908. 
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What's  New  in  Electrical  Apparatus 


Chelten  Enclosed  Fuses 
Tlic    Clu'hcn    IClcctric    Company,    Philadelphia,    Pa.,    has 
ri-ceiUly  inaikflcd  a  new  line  of  enelosed  fuses.     The  fuse  is 
of   uniform   rating,   hlowiny    in    accordance   with    the    Under- 


writers' requirements.  •A.t  normal  temperature  it  will  carry 
indefinitely  10  per  cent,  greater  load  than  rated  capacity, 
being  calibrated  to  blow  uniformly  at  17^  per  cent,  over- 
load;   this    percentage    being   a    mean    between    the    standard 


limits  of  10  per  cent,  minimum  and  25  per  cent,  ma.ximuni 
required  by  the  Underwriters.  These  fuses  are  made  in  all 
standard  sizes  up  to  and  including  000  amperes,  in  both  the 
250-  and  fiOO-volt  types. 


Automatic  Section  Insulator 

Patent  has  been  recently  granted  William  Schaake,  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  on 
an  automatic  section  insulator.  These  insulators  are  insert- 
ed in  trolley  wires  where  it  is  desirable  to  energize  a  section 
when  the  trolley  passes  on  to  it  and  to  de-energize  it  when 
the  trolley  passes  oflf.  They  are  used  extensively  in  mining 
installations  wdiere  a  branch  is  to  be  energized  only  when  the 
locomotive  is  on  that  branch.  Leakage  losses  and  dangers  of 
contact  by  persons  passing  under  the  trolley  wire  are  there- 
by averted  when  the  locomotive  is  not  on  the  branch. 
Street  railway  companies  sometimes  use  them  in  tlie  same 
way. 

The   circuit   is    opened   and    closed     ])y     a     switch     blade 


metal  parts  are  eitlier  sheranlized  or  of  l)ronzc.  Wedges 
are  used  to  liold  tlie  trolley  wire  and  an  internally  threaded 
chuck,  like  that  used  in  the  Westinghouse  Cleveland  splicer, 
supplements  these.  A  lle.xil)le  woven-copper  bond  carries 
current  to  the  switch  l>la(le  on   the  rocker.     These  insulators 


Patented  section  insulator. 

niMiniled  on  a  rocker  that  the  trolley  operates.  In  one  posi- 
tion tile  liladc  connects  with  copper  contactors.  In  the  otlur 
there  is  no  connection.  A  lirass  plunger  pressing  against  a 
steel  roller  gives  a  position  centering  action  and  prevents  the 
rocker  from  remaining  in  an  intermediate  position.  There  is 
no  arcing  at  the  switch  contact,  because  the  rocker  is  always 
energized  and  the  switch  connection  is  always  opened  or 
closed  while  the  trolley  wheel  is  on  the  rocker. 

.Side   bars   of   impregnalc(l    hickory    lake   the   stress.      All 


Split  chuch  to 
hold  trolley  wire 


Feeder  ^ 
lug 


Sherardizeif  steef 
supporting  lug 


mw-^ 


Impregnated  L^J  I         jr_Q5^  i  dia  hole 
Sherardized    ^''""'r  '""       p[aN   VIEW 
Malleable  iron                                   Snnna         Woven  copper  bond 
clamp/ng  nut  Contact   pr^      ^      v=^ji*—J -"r 


Bronze  ^^j 

'^rocher  run- way  ^ 

SFCTION  A-A 
Plan  and  section  of  new  insulator. 


are  manufactured  by  the  Westinghouse  Company  and  are  the 
same  automatic  insulators  that  have  been  manufactured  by 
that  company  for  some  time  past. 


Electric  Driven  Grinder  for  Preparing  Test  Samples  of 
Rubber 

The  machine  illustrated  below  has  recently  been  devel- 
oped by  the  Emerson  .-Xpparatus  Coinpany,  251  Causeway 
Street,  Boston,  Mass.,  for  the  purpose  of  preparing  samples 
of  rubber  of  absolutely  uniform  cross-section  for  tests  of 
tensile  strength.  Its  principal  use  is  for  preparing  samples  of 
hose  lining  for  test.  .■X  section  of  hose  several  inches  in 
length  is  slitted  along  its  length,  and  the  interior  lining  with 
its  rubber  backing  is  stripped  from  the  fabric.  This  strip  of 
rubber  is  cut   to  a   uniform   width   of  one-inch    throughout   a 


New  use  tor  electric  motor. 

distance  of  three  or  four  inches  along  the  middle  of  its  length. 
The  strip  is  then  strapped  closely  to  the  plate  of  the  grinder, 
smooth  side  down,  and  held  firmly  in  position  by  the  two 
eccentric  rolls.  l!y  means  of  the  longitudinal,  vertical  and 
cross  adjustment  of  the  plate  of  the  grinder,  the  sample  may 
be  quickly  ground  down  tn  an  abscdulely  uniform  thickness 
throughout  the  length  of  the  test  section.  The  grinder  is 
direct-driven  by  a  1-ii  horse-power  motor,  manufactured  by 
riic   Knlibiiis  \'   Myers  Company.  Springfield.  (  Hiio. 
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Bull's-eye  Indicator    Receptacle 

We  illustrate  herewith  the  new  Hubbell  Bull's-eye  indi- 
cating heater  receptacle,  which  is  furnished  ready  wired  com 
plete  with  switch  and  plug  receptacle.  The  plug  is  equipped 
with  the  new  Hul)l)ell  T  slot  contacts,  permitting  the  inter- 
change of  IT  ditTerent  types  of  caps.  The  device  is  rated  at 
10  amps..  i;i4  vnlts.  It  is  designed  for  use  witli  three  gang 
wall   boxes.      l'"ig.   'I    represents   the    Hubliell    pidarized   motor 


Jt-a, 


Fig.  1. 


Fig.  2. 


plug.  The  composition  cap  with  knife-blade  contacts  is  de- 
signed to  be  permanently  attached  to  electrical  machines. 
The  polarity  arrangement  ensures  proper  connection  at  all 
times.  The  body  of  the  portable  base  is  made  of  composi- 
tion and  the  end  brass  covered,  so  that  it  is  capable  of  willi- 
standing  hard  usage.     R.  E.  T.  Pringle  are  Canadian  agents. 


Two  Useful  Devices 
Spielmann  Agencies,  Regd.,  Read  Building,  Montreal, 
have  i)laced  two  novel  and  useful  devices  on  the  market, 
which  should  appeal  to  the  electrical  contractor  and  dealer. 
They  are  the  Malton  splicing  link  and  insulator  for  repairing, 
lengthening  or  insulating  the  chains  of  pull-sockets.  To  re- 
|)atr  or  lengthen  a  chain,  tlie  ends  have  only  to  be  ])laced  in 


Showing  splicer  in  place. 

the  repair  link,  pressed  with  pliers,  and  the  repair  is  made. 
The  insulator  is  similarly  attached  by  breaking  the  chain 
and  slipping  on  the  insulator.  It  is  claimed  that  the  devices 
ensure  permanent  protection  against  shocks.  Being  stronger 
than  the  chain,  they  will  never  pull  apart.  The  links  are 
made  of  tempered  brass,  and  the  insulators  of  special  close 
.grain  filire;  warranted  to  insulate  when  damp  against  5,000 
vidts:  by  actual  test  they  will  withstand  over  10,000  volts. 
Many  cities  now  compel  the  use  of  insulators  in  bathrooms, 


Stiowing  both  splicer  and  insulator. 

kitchens,  concrete  buildings,  etc.,  and  the  manufacturers 
claim  that  not  only  do  the  Malton  insulators  provide  a  simple 
and  inexpensive  means  of  carrying  out  the  regulations,  but 
they  afford  complete  protection  against  accidents  caused  by 
high  voltages  being  thrown  on  the  line  through  central  sta- 
tion and  main-line  troubles. 


The  Chinese  railways  have  just  placed  an  order  with  Grif- 
liths  Bros.  &  Company,  London,  England,  for  sixty  tons  of 
Ferrodor  Rust-proof  elastic  paint.  Twenty  tons  of  this  paint 
are  to  be  shipped  to  Australia  this  spring.  The  Canadian 
agents  are  the  .Spielmann  .Agencies,  Regd.,  Read  Building, 
Montreal. 


A  Small  Mercury  Vapor  Rectifier 

It  is  no  longer  necessary  for  garages  to  charge  auto 
mobile  lighting  batteries  from  large  motor-generator  sels 
or  direct  current  supply  circuits  of  comparatively  high  volt- 
age, and  thereby  waste  most  of  the  energy  in  resistances  in 
order  to  cut  the  voltage  down  to  a  value  suited  to  the  bat- 
tery. The  many  types  of  batteries  used  on  Ford  cars,  and 
the  large  number  of  batteries  charged  from  cars  having 
tlieir  own  generators,  which,  however,  occasionally  need  an 
extra  charge,  can  now  be  charged  up  at  a  very  low  cost 
and  with  very  little  trouble. 

The  Westinghouse  Electric  &  Manufacturing  Company 
have  recently  placed  on  the  market  a  small  mercury  rectifier 
cliarging  outfit,  known  as  the  modified  type  E,  specially 
designed  to  suit  the  needs  of  public  garages  that  have  a 
numljcr  of  gasoline  automobile  lighting  and  starting  bat- 
teries to  charge  each  night.  It  is  a  simple  and  compact  little 
unit  arranged  for  mounting  on  the  wall  at  whatever  point  is 
convenient.  It  consists  of  a  cast  iron  wall  bracket  on  the 
front  of  which  is  a  small  slate  pane!  having  mounted  thereon 
the  necessary  switches  and  connections.  The  itiercury  bulb 
is  mounted  behind  the  panel  where  it  is  well  protected,  and 
is  tilted  for  starting  by  means  of  a  knob  on  the  front  of  the 
outfit.  Back  of  the  bulb  and  mounted  on  the  wall  bracket 
are   the   transformer  and   reactance   coil. 

The  outfit  is  designed  for  charging  one  3-cell  battery 
at  a  time  or  a  considerable  number  of  such  batteries  in 
series.  Provision  is  also  made  for  charging  one  or  two  single 
cells  which  is  particularly  advantageous  if  there  happen  to 
be  one  or  more  low  ones  present.  Both  5  and  10-ampere  out- 
fits are  available  for  charging  1  to  18  or  1  to  ."iO  cells,  and 
all  outfits  are  designed  for  operation  on  either  110  or  320- 
volt,  60-cycle  circuits.  Simple  link  connections  are  provided 
for  adjusting  the  outfit  to  suit  either  voltage. 

The  adjustments  to  suit  the  different  numbers  of  cells 
to  be  charged  are  all  accomplished  by  changing  the  trans- 
former connections,  and  no  energy  is  wasted  in  series  re- 
sistance. All  adjustments  are  easily  made  by  means  of 
simple  dial  switches,  and  the  control  of  voltage  and  current 
is  so  flexible  that  practically  any  desired  adjustment  may 
be  obtained.  It  is  easy  to  adjust  for  a  tapering  charge,  such 
as  is  suited  to  lead  cells,  or  for  the  more  constant  current 
charge  which  is  best  for  Edison  cells.  In  both  these  cases, 
the  outfit  does  not  need  to  be  touched  once  the  charge  has 
been  started.  Where  an  attendant  is  always  present,  how- 
ever, the  dials  can  be  reset  at  any  time  in  order  to  keep  the 
current  constant  or  make  the  charge  follow  any  desired 
schedule. 

When  a  number  of  batteries  are  to  be  charged,  they  are 
connected  in  series,  as  this  is  the  simplest  and  most  effici- 
ent method.  As  each  battery  becomes  fully  charged  it  is 
disconnected  and  the  charge  continued  on  the  rest  with  a 
lower  dial  setting  to  take  care  of  the  smaller  number. 

Provision  is  made  for  mounting  a  d.  c.  ammeter  on  the 
panel  when  desired.  No  provision  is  made  for  a  voltmeter. 
as  the  voltage  of  a  number  of  batteries  in  series  in  diflferent 
stages  of  charge  would  be  meaningless.  It  is  necessary  to 
measure  the  voltage  of  each  battery  separately,  and  a  port- 
able voltmeter  is   best   for  this  purpose. 

Such  an  outfit  will  fill  a  long-felt  want  and  make  the 
charging  of  lighting  batteries  really  profitable  to  garages 
instead  of  being  an  expensive  but  necessary  service  to  reg- 
ular customers  which  is  frequently  conducted  without  any 
profit,  oftentimes  at  a  loss,  owing  to  the  energy  wasted  in 
resistance. 

The  average  hourly  cost  of  charging  with  these  outfits 
at  a  5c.  per  kilowatt-hour  rate  for  current  is  about  $0,012  for 
U   cells,   $0,025    f.ir    l.S   cells   and   $0.ll4,s    fiu-   :1G   cells   using   the 
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lO-anipere  outlit.  Willi  the  G-ainperc  outfit,  the  hourly  cost 
for  eurrent  is  correspondingly   reduceil. 

Bulb  trouble  is  practically  unknown,  due  to  the  low  d.c. 
voltage  and  the  high  factor  of  safety  in  the  new  design 
bulbs  used  for  the  first  time  with  these  outfits.  The  design 
of  the  transformer  and  the  starting  scheme  on  these  outfits 
are  both  entirely  uiii<iiu-,  making  possible  a  flexibility  of 
control  and  an  case  and  positiveness  of  starting  over  a  wide 
range  of  cells  and  line  voltage  that  would  have  been  im- 
possible will)   any   of  the   schemes   formerly   in   use. 

Similar  outfits  for  the  use  of  the  car  owner  who  desires 
to  charge  one  or  two  batteries  at  home  are  also  availaljle. 


Converting  the  arc  lamp  to  a  "nitrogen"  container 

The  introduction  of  the  recently  developed  nitrogen  lamp 
and  its  increasing  popularity  for  street  and  commercial  light- 
ing has  made  necessary  a  new  design  of  container  for  its 
successful  and  efficient  operation.  There  were  two  ways  of 
meeting  these  requirements,  redesigning  and  converting  the 
existing  arc  lamps  into  suitable  containers,  or  the  purchase 
of  entirely  new  equipment.  Of  the  many  advantages  ofTered 
by  the  first  mentioned  method  the  most  important  was  that 
of  economy,  and  after  many  tests  and  considerable  experi- 
menting, The  Metropolitan  Engineering  Company,  of  New 
York,  claim  that  they  have  found  it  possible  to  convert  the  arc 
lamp  to  a  Type  "C"  lamp  container  at  considerably  less  than 


Cross-section  of  unit. 

that  which  would  be  charged  for  new  equipment.  From  an 
operating  standpoint  there  were  two  factors  to  contend  with, 
first,  the  absolute  elimination  of  rain  water  in  contact  with  tlie 
lamp  bulb  and  second,  so  housing  or  enclosing  the  lamp  thai 
leading-in  wires  in  the  lamp  would  be  operated  at  ihe  lowest 
possible  temperature.  The  first  is  accomplished  by  the  in 
troduction  of  baffle  plates  within  the  housing  and  so  designed 
as  to  prevent  the  entrance  of  water  and  still  provide  suffi- 
cient clearances  to  permit  air  stream  How  with  the  least  pos- 
sible resistance.  As  is  well  known,  with  this  type  of  lamp 
when  burning  tip  down,  the  lamp  base  and  all  that  section  of 
the  lamp  within  the  cylindrical  formation  are  subjecleil  to 
comparatively  high  temperature  and  it  was  found  necessary 
lo  so  design  a  unit  as  to  operate  this  particular  section  al  tin- 


lowest  possible  temperature.  The  final  result  is  a  unit  shown 
in  cross-section  in  Figure  1,  where  it  will  be  noted  that  the 
entire  design  takes  the  form  of  a  chimney  with  cold  air  enter- 
ing beneath  the  lamp  at  the  bottom  of  the  globe  which  rises 
rapidly  and  becomes  heated  after  enveloping  the  lamp  bulb, 
passes  upward  with  considerable  velocity  and  in  so  doing  in- 
duces a  volume  of  cold  air  to  enter  above  the  top  of  the 
globe  as  illustrated.  This  particular  cold  air  stream  enter- 
ing above  the  globe  top  and  being  directed  against  those 
lamp  parts  liable  to  high  temperature  causes  them,  it  is  claim- 
ed, to  actually  operate  at  a  temperature  lower  than  would 
iiblain   if  tlie  lamp  burned  in  free  atmosphere. 


Power  Commission  Act,  1915,  Respecting  Electrical  Wiring 
and  Equipment 

Section  37  of  Tlie  I'ower  Coinmission  Act  as  amended  by 
Sections  6  and  7  of  The  Power  Commission  Act,  iut4,  is  re- 
pealed and  the  following  substituted  therefor: — 

The  Commission  may  make  regulations  as  to  tlie  con- 
struction, operation  and  inspection  of  the  works,  plant,  ma- 
chinery, apparatus,  appliances,  devices,  material  and  equip- 
ment for  the  transmission,  distribution,  connection,  installa- 
tion and  use  of  electrical  power  or  energy  by  municipal  cor- 
porations, and  by  any  railway,  street  railway,  electric  light- 
ing, power  or  transmission  company,  or  by  any  other  com- 
pany, firm  or  individual  transmitting,  distributing,  installing 
or  using  electrical  power  or  energy  or  whose  undertaking, 
works  or  premises  are  connected  with  any  plant  for  trans- 
mission or  distribution  of  electrical  power  or  energy,  and 
the  Commission  may  impose  penalties  for  the  breach  of  any 
such  regulations. 

The  Commission  may  at  any  time  order  the  installation, 
removal  or  alteration  of  any  works,  plant,  machinerj',  ap- 
paratus, appliances,  devices,  material  or  equipment  as  in  the 
opinion  of  the  Commission  may  be  necessary  for  the  safety 
of  the  public  or  of  workmen  or  for  the  protection  of  pro- 
perty against  damage  by  fire  or  otherwise. 

The  Commission  may  appoint  inspectors  for  the  pur- 
pose of  seeing  that  the  regulations  and  orders  of  the  Com- 
mission made  under  the  authority  of  this  section  or  of  any 
provision  of  this  Act  are  carried  out,  may  fix  and  collect  the 
fees  to  be  paid  by  any  corporation,  company,  firm  or  individ- 
ual upon  any  inspection  made  under  the  regulations  or  by 
order  of  the  Commission,  and  may  provide  tor  the  payment 
of  the  remuneration,  travelling  and  other  expenses  of  the  in- 
spector out  of  the  fees  so  collected  or  out  of  the  funds  ap- 
propriated for  carrying  on  the  work  of  the  Commission. 

(3)  Where  prior  to  the  passing  of  this  Act  an  inspector 
has  been  appointed  under  Section  37  of  The  I'ower  Commis- 
sion Act  and  the  amendments  thereto  for  any  numicipalily 
or  for  two  or  more  municipalities,  such  inspector  shall  re- 
main in  office  and  shall  continue  to  perform  the  duties  im- 
posed upon  him  by  the  regulations  of  the  Commission  until 
a  direction  in  writing  has  been  given  liy  the  Commission 
to  the  clerk  of  the  municipality  or  the  clerks  of  the  muni- 
cipalities for  which  the  inspector  was  appointed  that  he  shall 
cease  to  act  as  such  inspector  and  shall  account  for  and 
band  over  to  the  municipal  corporation  or  corporations  by  or 
for  which  he  was  appointed  all  fees,  books,  aecoiiiils.  and 
documents   in   his   possession   as   such   inspector. 

(.'()  Upon  direction  being  given  by  the  Commission  as 
provideil  in  sub-section  2,  every  by-law  providing  for  the  ap- 
pointment of  an  inspector  or  inspectors  for  the  municipality 
or  municipalities  and  defining  the  qualilicalion  and  duties 
of  such  inspector  or  inspectors  shall  be  deemed  lo  be  repeal- 
ed and  of  no  further  force  or  effect. 


'ihe  Toronto  .Suburban  Railway  t'onipany  have  abandon- 
ed their  rights  to  build  and  operate  street  car  liius  on  I'.ici- 
lic  Avenue.  Keele  Slreel  and  .Xnnetle  Street 
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Successful  Annual  Dinner 

More  than  Ijii  were  present  at  the  annual  dinner  and 
smoker  of  the  Century  Engineering  Club,  an  organization  of 
the  employees  of  the  Century  Electric  Company,  St.  Louis, 
Mo.,  held  in  the  banquet  room  of  the  American  Annex  Jovian 
Hotel  May  4,  1913.  The  officers  and  directors  of  the  com- 
pany were  guests  of  honor.  The  program  for  the  evening 
was  of  unusual  interest.  Mr.  E.  S.  Pillsl)ury,  President  of 
the  company,  addressed  the  club  on  "Employees  as  Stock- 
holders," a  subject  quite  apropos  since  at  least  one-third  of 
the  employees  are  stockholders.  Mr.  R.  J.  Russell,  secretary 
and  sales  manager,  spoke  on  the  sale  of  "Century"  products 
in  the  Cnited  States  and  foreign  fields.  This  organization 
during  the  past  year  has  directed  its  efforts  along  educational 
and  co-operative  lines. 


Hydro-Electric   Radiation,   Limited 

Hj'dro-Electric  Radiation,  Limited,  lias  been  incorpor- 
ated with  capital  stock  .$300,000  and  head  office  in  Toronto. 
It  is  understood  that  this  company  is  formed  to  promote  the 
manufacture  of  a  new  type  of  electrically-heated  water  radi- 
ator. 


Change  of  Address 

Franke.  Levasseur  &  Company.  Limited,  wliolesale  elec- 
trical supplies,  have  opened  offices  and  showrooms,  with  over 
15,000  sq.  ft.  of  floor  space,  at  130  Craig  Street  West,  Mon- 
treal. 


Escaped  the  Wild  Beasts 

The  many  friends  of  Mr.  S.  L.  LI.  Lines,  president  and 
general  manager  Chamberlain  iS:  llookham  Meter  Com- 
pany of  Canada,  who  with  Mrs.  Lines  was  a  passenger  on 
the  Lusitania,  will  be  rejoiced  at  the  assuring  cable  from 
London,  "Both  safe  and  well." 


Mr.  Hoult  is  Manager 

Mr.  \V.  Hoult,  B.Sc,  M.I.E.E..  has  been  appointed  gen- 
eral manager  of  the  Siemens  Company  of  Canada,  Montreal, 
in  succession  to  Captain  C.  A.  A1)lett,  wlio  is  now  in  Eng- 
land with  the  object  of  joining  the  Imperial  forces.  Mr. 
Hoult  was  previously  chief  engineer  with  the  company,  and 
Iirior  to  coming  to  Canada  was  assistant  manager  of  Sie- 
mens Bros.  Dynamo  Works,  Limited,  Manchester,  England. 


Will  Build  Dam  at  La  Loutre 

The  Quebec  Streams  Cdnimissiiin  are  calling  for  tenders 
for  the  construction  of  a  dam,  1,720  feet  long,  2J^  miles  above 
the  falls,  at  La  Loutre  Rapids.  It  was  originally  intended  to 
build  and  equip  a  power  house,  but  it  has  now  been  decided 
to  abandon  this  part  of  the  scheme  and  to  develop  power,  at 
a  later  date,  at  a  point  ten  miles  lower  down  the  St.  Maurice 
River. 


Authorized  Capital  Increase 

At  the  annual  meeting  of  tlie  Western  Canada  Power 
Company,  held  in  Montreal,  on  May  7,  Mr.  C.  H.  Cahan,  K.C., 
the  president,  stated  that  the  B.  C.  Electric  Company  will 
take  3,300  more  horse-power  in  September.  Another  one  of 
their  customers  is  increasing  his  order  by  500  horse-power, 
and  the  Imperial  Oil  Company  will  take  an  additional  SOO 
horse-power.  The  shareholders  passed  a  resolution  author- 
izing the  increase  of  the  capital  stock  to  take  care  of  some 
short  notes  which  fall  due  in  March. 


University,  was  among  the  wounded  at  the  battle  of  Langc- 
marck.  Major  McNaughton  left  Montreal  in  command  of 
the  local  detachment  of  the  2nd  Canadian  Field  .Artillery. 
I"or  several  years  he  was  in  command  of  the  ord  Battery  of 
the  6th  Brigade.  Capt.  W.  C.  Brotherhood,  of  Montreal,  is 
reported  missing.  He  is  an  electrical  engineer,  and  was  in 
partnership  with  Mr.  Archibald  as  electrical  engineers  and 
contractors  under  the  name  of  Archibald  and  Brotherhood. 
Mr.  Archibald  has  obtained  a  commission  and  is  leaving  for 
the  front. 


Trade  Publications 

Diesel  Oil  Engines — Bulletin  No.  1532,  by  the  Canadian 
.Allis-Chalmers,  Limited,  describing  their  Diesel  type  oil  en- 
gines, with   illustrations. 

Display  Windows — The  Westinghouse  Electric  &  Mahu- 
facturing  Company  have  just  issued  their  first  number  of  the 
show  window  calendar  electric  window  display  service  to  be 
issued  every  month  by  that  company  for  assisting  electri- 
cal dealers  and  central  stations  in  selling  Westinghouse  elec- 
tric ware.  The  first  issue  contains  a  very  helpful  suggestion 
on  the  arrangement  of  a  seasonable  window  display. 

Westinghouse — The  Westinghouse  Electric  &  Manufac- 
turing Company  have  issued  bulletins  on  the  following  sub- 
jects: switchboards  for  alternating  current  power  stations; 
radiator  type  transformers  for  the  New  Haven  system;  West- 
inghouse railway  lightning  protection  and  "Ready  by  the 
clock,"  an  interesting  little  booklet  describing  the  electric 
ranges  manufactured  by  this  company. 


Mr.  McNaughton  Injured 

Major  Andrew  McNaughton,  electrical  engineer,  and  one 
of    the    teaching    staff    of    the    electrical    department,    McGill 


New  Books 

"The  Electric  Railway  Handbook" — ^Richey  (McGraw- 
Hill  Book  Company,  New  York  City).    Reviewed  Ijy  E.  V.  P. 

To  collect  as  much  information  as  the  author  has  done 
into  a  compact  Kimo.  volume  only  1-in.  in  thickness  is  no 
mean  achievement,  and  few  will  be  found  to  criticize  Profes- 
sor Richey's  work  on  account  of  its  sins  of  omission.  The 
book  is  avowedly  a  compilation  and  nothing  more  so  that  tlic 
reader  seeking  new  treatment  of  electric  railway  proljlems 
need  not  be  disappointed.  In  some  respects  the  author's 
ideal  of  completeness  has  carried  him  too  far;  the  early  train 
resistance  formulas  of  Wellington.  Baldwin  and  others;  data 
of  the  GE  800,  GE  1,000,  GE  58,  and  Westinghouse  12A  mo- 
tors and  the  trolley  collecting  device  of  the  Oerlikon  Com- 
pany are  of  little  more  than  historic  interest.  Perhaps  a 
little  less  space  might  have  been  devoted  to  fancy  methods 
of  speed-time  curve  analysis  and  rather  more  to  the  exposi- 
tion of  the  simple  "point  to  point"  construction. 

Events  move  so  fast  in  electric  railway  work  that  it  is 
difficult  for  a  book  of  this  kind  to  be  right  down  to  date. 
We  note  that  the  series  fan  system  of  motor  ventilation  in- 
troduced by  the  General  Electric  Company  in  1911  is  des- 
cribed but  the  new  multiple  fan  construction  and  the  West- 
inghouse "300"  type  of  ventilated  motor  are  not  mentioned. 
Characteristic  curves  of  thirty  direct  current  railway  motors 
are  given  but  none  of  these  relates  to  a  field  control  type  of 
machine  or  to  1,200  volt  operation. 

The  motor  wiring  diagrams  (pp.  294  et  se(i.)  and  the 
controller  diagrams  are  particularly  good  and  useful;  more  of 
these  might  have  been  included  to  advantage.  Trucks  and 
car  bodies  are  very  fully  dealt  with  but  locomotives  on  the 
other  hand  are  relegated  to  eight  pages  comprising  some- 
what meagre   information   of  no   very  recent  origin. 

This  is  an  age  of  economics  and  engineering  is  100  per 
cent,  dollars  and  cents,  one  therefore  looks  for  plentiful 
cost  data  in  a  technical  handbook.  In  this  respect  the  vol- 
ume is  lacking  and  a  chapter  of  estimating  information  in- 
cluding figures  for  construction  and  operating  costs  would 
be  a  valuable  addition. 


Til 


I'.LECTRICAL    NEWS 


May   ir.,   I'.li: 


Current  News  and  Notes 


Battleford,  Sask. 

Applications  were  received  up  lo  May  8lli,  for  the  posi- 
tion of  town  electrician. 

Blenheim,  Ont. 

Hy<lro-electric  by-law  carried  in  lUenluini  on  May  loth 
by  a  majority  of  2;i6. 

Calgary,  Alta. 

The  Alberta  Hydro-electric  Power  Company  announce 
that  they  will  shortly  proceed  with  the  construction  of  a 
series  of  six  dams  and  power  houses  at  a  cost  of  two  million 
dollars.  A.  W.  Ellson  Fawkes.  consulting  engineer.  518-'J 
P.  Burns  Building,  Calgary. 

The  award  of  the  Board  of  Arbitration  appointed  to  set- 
tle the  wage  dispute  between  the  city  and  the  electrical  work- 
ers, has  placed  the  mcinbers  of  the  maintenance  gang  on  a 
permanent  monthly  hire  basis  of  $105.  which  is  subject  to  a 
present  reduction  of  10  per  cent.  The  construction  gang  will 
continue  on  a  $4.50  a  day  basis  with  10  per  cent.  cut. 

Dryden,  Ont. 

Members  of  the  engineering  stafT  of  the  Hydro-electric 
Power  Commission  of  Ontario  are  collecting  data  on  the 
W'ainwright  w^ater  power  to  be  used  for  municipal  purposes. 

Edmonton,  Alta. 

According  to  the  report  of  the  Power  Plant  Superintend- 
ent, the  mimicipal  electric  plant  of  the  City  of  Edmonton 
has  just  completed  a  very  satisfactory  year.  It  has  been  pos- 
sible to  reduce  the  cost  of  power  to  their  utilities  and  to  lay 
aside  a  surplus  of  $8T,S17  towards  the  reduction  of  capital 
after  all  interest  and  sinking  fund  charges  have  been  met. 
The  following  comparative  figures  will  give  a  good  idea  of 
the  reduction  in  charges  that  have  been  made  to  the  various 
other  branches  of  the  city's  utilities:  Light  Department — Cost 
reduced  from  3.:!45c.  in  1913  to  3.1c.  in  1914.  Street  Railway 
Department— 1913  rate  2.282c..  1914  rate  2.0c.  The  consump- 
tion of  energy  by  the  Street  Railway  Department  was  reduced 
some  14  per  cent,  but  this  was  practically  ofTset  by  an  increase 
of  10  per  cent,  in  the  Lighting  Department. 

The  report  goes  on  to  say  that  since  1912,  16.000  kw.  ca- 
pacity in  a.c.  machinery  as  well  as  750  kw.  in  d.c.  have  been 
installed.  However,  with  the  increased  demands  on  the  sta- 
tion the  margin  of  power  is  small  and  early  in  1914  further 
contracts  for  r),ono  kw.  .generating  equipment  were  let.  The 
installation  of  a  new  unit  has  been  deferred,  however,  owing 
to  t'inancial  conditions  wliicli  have  considcra1)ly  reduced  the 
demands  on  the  existing  plant. 

The  J.  D.  McArthur  Company,  Limited,  builders  and 
owners  of  the  Edmonton.  Dunvegan  and  British  C"olumbia 
Railway  and  the  Alberta  and  Great  Waterways  Railway,  have 
erected  a  saw  mill  at  their  terminal  in  Edmonton  said  lo  lie 
the  largest  in  Allierta.  It  has  a  capacity  of  300.000  feet  U.M.  in 
24  hours.  In  connection  with  this  mill  two  power  houses 
have  l)ccn  built.  One  is  steam  exclusively;  it  has  a  capacity 
of  300  h.p.  and  is  used  to  run  the  saw  mill  proper.  The  other 
plant  is  electrical  and  has  been  built  with  a  view  to  using 
part  of  the  power  to  operate  the  planing  mill  and  the  railroad 
shops.  These  two  houses  arc  built  side  by  side.  The  boilers 
burn  the  sawdust  and  a  certain  amount  of  slabs  and  edgings 


Iroiii  llie  iii!ll.>.  I'he  sawdust  is  carried  (nirhead  by  a  chain 
carrier,  dumped  over  the  lire-box  of  the  lioilers  and  fed  to 
the  1)oilers  through  a  trap  door.  The  engine  driving  the  elec- 
trical machinery  has  a  capacity  of  320  B.h.p.  running  at  S.'i 
r.p.m.  This  engine  drives  two  135  kw.,  600  volt,  three-phase, 
(>0-cycle,  120  r.p.m.  generators  by  means  of  a  clutch  pulley 
and  belt,  the  plan  being  to  leave  one  generator  idle  when  not 
required. 

Fort  Frances,  Ont. 

The  town  council  recently  passed  a  resolution  ibat  tlic 
Hydro-electric  Power  Commission  of  Ontario  prepare  a  re- 
port on  the  i)ossibilities  of  Sand  Island  Falls  as  a  supply  of 
electric  power. 

Fort  Saskatchewran,  Alta. 

The  Provincial  Government  are  installing  a  125  kw.,  d.c, 
generator  at  the  new  penitentiary  buildin.g  in  I'ort  Saskatche- 
wan, Alta.  This  w-ill  be  sufficient  to  furnish  all  the  light  and 
power  required  in  and  around-the  building. 

Fredericton,  N.B. 

A  special  committee  of  the  Board  of  Trade  was  recently 
appointed  to  consider  the  question  of  olUaining  a  further 
supply  of  power  for  manufacturing  and  other  purposes.  It  is 
understood  the  committee  has  already  received  offers  from 
different  engineering  firms  and  that  they  are  in  a  position  to 
make  a  report. 

Harrison,  Ont. 

The  town  of  Harrison  will  join  with  a  number  of  neigh- 
boring towns  in  negotiating  for  a  supply  of  hydro-electric 
power,  it  is  proposed  to  tap  the  main  line  near  Mitchell  and 
supply  also  Milverton,  Atw'ood,  Listowel,  Palmcrston,  and 
Clifford. 

London,  Ont. 

The  official  opening  of  the  London  &  Port  Stanley  Kail- 
way  System  lias  been  postponed  to  June  19th. 

Montreal,  Que. 

Mr.  G.  ]•'.  Perkins,  iiresident  of  the  Perkins  F.lectric  Com- 
pany. Limited,  Montreal,  is  on  a  business  visit  lo  the  West. 
This  is  one  of  Mr.  Perkins'  periodical  trips,  which  are  al- 
ways productive  of  good  results. 

The  Montreal  offices  of  the  Canada  Wire  and  Cable  Com- 
pany, Limited,  and  Moloney  Electric  Company  of  Canada, 
Limited,  have  been  removed  from  401  Lake  of  the  Woods 
Huilding,  to  501   Merchants  Bank  Building. 

N.  E.  T.  Pringle  has  removed  from  the  New  Birks  Build- 
ing, lo  216  Bishop  Street,  Montreal. 

Tlie  Wise  Electric  Company,  Montreal,  liave  dissolved; 
the  business  will  be  continued  by  Mr.  Louis  I'orticr. 

Messrs.  Roderick  J.  McLean  and  Tlios.  R.  Barker  have 
registered  as  mechanical  and  electrical  cn,gineers  in  Montreal. 

Messrs.  Alexandre  Dorais  it  (  ie.  eli  clrlci.ins.  lune  n-gis- 
lered  in  Montreal. 

Sergeant  Albert  \'.  Hardwick,  of  the  14lli  Battalion,  of 
Montreal,  who  was  killed  at  Langemarck,  was  Iraftic  ac- 
countant of  the  Marconi  Wireless  Company:  he  was  the  pos- 
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scssor  of  the  Allurl  Medal  incsciUeil  lor  bravery  in  rescuing 
a  woman  who  fell  on  Ihe  track  at  a  London  railway  station, 
liombardicr  John  ]•".  l''ornian,  of  Montreal,  reported  wounded, 
is  the  youngest  son  of  Mr.  John  l-'orman,  of  the  well-known 
electrical  supplies  firni,  (.'raig  Street  West.  Montreal. 

Port  Dalhousie,  Ont. 

Town  electrician  Se\igny  has  resigned  his  position  in 
(irder  to  accept  a  position  in  another  town. 

Preston,  Ont. 

Extensions  to  the  fire  alarm  system  were  recently  test- 
ed out  and  found  to  work  satisfactorily. 

Riceville,  Ont. 

The  Soutli  Plantagenet  Rural  Telephone  Company,  Lim- 
ited, Riceville,  Ont.,  has  obtained  a  charter. 

Saskatoon,  Sask. 

Notwithstanding  the  reductions  in  the  rates  for  power 
and  light,  and  the  falling  off  in  the  revenue,  a  surplus  of 
$1,500  for  the  power  house  is  shown  by  the  monthly  report. 
An  interesting  feature  of  the  report  is  that  the  cash  collec- 
tions last  month  were  approximately  $4,000  greater  than  the 
revenue,  which  shows  that  the  amount  of  outstanding  ac- 
counts is  being  rapidly  reduced. 

St.  Catharines,  Ont. 

The  hydro  rates  for  domestic  lighting  have  been  reduced 
and  now  stand  as  follows:  service  charge  of  3  cents  per  100 
sq.  ft.  plus  meter  charge  of  2J4  cents  and  1%  cents,  accord- 
ing to  the  general  scheme.  Commercial  lighting  rates  are  a 
cents  for  first  30  hours'  use  per  month,  2%  cents  for  the  next 
70  hours'  use.  and  .15  cents  for  the  balance. 

Shoal  Lake,  Man. 

The  Shoal  I^ake  Electric  Light  Plant  was  started  up  on 
Wednesday,  April  21st. 

Stratford,  Ont. 

The  council  will  raise  the  question  with  the  Bell  Tele- 
phone Company  of  placing  all  future  lines  of  the  company 
underground. 

Sydney,  N.S. 

The  directors  of  the  Cape  Breton  Electric  Company 
have  declared  a  semi-annual  dividend  of  3  per  cent,  on  the 
preferred  stock,  and  a  dividend  of  1}4  per  cent,  on  the  com- 
mon stock. 

Thamesville,  Ont. 

A  by-law  was  submitted  to  the  ratepayers  on  May  10th 
authorizing  the  town  council  to  enter  into  an  agreement  with 
the  Hydro-electric  Power  Commission  for  a  supply  of  energy 
for  light  and  power;  carried  by  124  to  2. 

Toronto,  Ont. 

The  Huljbell  I'^lectrieal  Supply  Company,  of  75  I^ay 
Street,  recently  suffered  loss  by'  lire. 

The  Toronto  Mydro-electric  Commission  are  building  a 
new  sub-station  at  the  corner  of  Gerrard  Street  and  Carlaw 
.\venuc.  .'\  section  of  the  building  will  be  designed  for  a 
branch  liydro-eleclric  shop. 

Vancouver,  B.C. 

.\  resolution  was  passed  by  the  city  council  at  a  recent 
^meeting,  authorizing  the  lire  and  police  committee  to  inves- 
tigate a  number  of  water  iJower  sites  with  a  view  to  devel- 
opment for  city  supply. 

City  electrician  Metcher,  following  the  disapproval  of 
certain  charges  made  by  employees  and  former  employees 
against  his  departnient.  has  been  given  absolute  authority  in 


the  engagement  and  dismissal  of  employees  and  in  the  carry- 
ing out  of  the  work  of  his  department. 

Victoria,  B.C. 

A  letter  was  recently  received  by  the  city  council  from 
Roderick  Mackenzie,  London.  England,  pointing  out  that  the 
competition  of  the  jitneys  with  the  B.  C.  E.  R.  system  would 
have  a  tendency  to  depreciate  all  such  properties  in  the  eyes 
of  the  British  investor,  who.  in  the  past,  has  so  liberally  sup- 
plied us  with  funds  for  promoting  such  enterprises.  We  be- 
lieve this  is  a  viewpoint  worthy  of  the  most  careful  con- 
sideration  by  our  different  go\ernments. 

Winnipeg,  Man. 

Public  Utilities  Commissioner  Robson  has  issued  a  mem- 
orandum, which  practically  relieves  the  Winnipeg  Electric 
Railway  Company  from  the  necessity  of  building  extensions 
which  had  been  proposed  in  various  quarters.  The  Commis- 
sioner finds  that  the  conditions  under  which  the  company  is 
at  present  operating,  caused  chiefly  by  the  jitney  competition, 
have  so  reduced  their  earnings  that  it  would  be  unreasonable 
to  ask  them  to  make  these  further  expenditures.  The  follow- 
ing extract  from  the  memorandum  is  of  interest: 

"The  street  railway  company  in  ordinary  times,  and  par- 
ticularly before  recent  competition,  was  making  such  earning 
that  it  might  carry  further  financial  load  and  still  ensure  a 
fair  return  upon  the  value  of  the  undertaking.  But  from  the 
figures  showing  the  reductions,  due  somewhat  no  doubt  to 
financial  depression,  but  primarily  to  the  automobile  com- 
petition, there  is  not  now  such  a  revenue  that  a  fair  return 
on  the  value  of  the  property  exists. 

"There  is  evidently  no  contractual  obligation  to  build  the 
new  lines,  and  because  of  the  shrinkage  just  referred  to  the 
obligation  under  the  law  does  not  exist.  So  that  nothing 
can  be  done  in  present  circumstances  towards  enforcing  the 
construction  of  these  new  lines." 


Electric  Taxicabs  in  Numerous  Cities 

(Continued  from  page  27) 

soon  do  the  same,  and  it  will  not  be  very  long  before  you 
will  see  a  regular  system  of  electric  taxicab  service  in  everj- 
good-sized  city  in  the  United  States." 

Mr.  McDowell  is  amply  justified  in  his  enthusiasm  for  the 
electric  taxicab.  In  various  recent  tests,  which  the  writer 
has  observed,  the  electric  taxicab  proved  its  ability  to  pass 
through  the  most  congested  parts  of  New  York  with  far 
greater  ease  than  the  average  gasoline  taxi.  On  Fifth  Avenue, 
where  traffic  regulations  demand  constant  stopping,  the  per- 
formance of  the  "electric"  was  admirable.  It  responded 
readily  to  the  driver's  touch  and  started  as  quietly  and  easily 
as  it  stopped,  picking  up  and  getting  under  way  in  remark- 
ably short  time. 

The  taxicab  development  itself,  not  only  represents  the 
introduction  of  thousands  of  electric  vehicles,  but  it  also 
means  that  the  influence  which  the  successful  operation  of 
these  taxis  will  exert  on  the  general  use  of  introduction  of 
electric  vehicles,  especially  for  passenger  service,  will  be  en- 
ormous. Practically  all  the  thousands  of  persons  using  the 
electric  taxicab  will  in  a  very  direct  and  practical  manner 
learn  to  appreciate  the  capabilities  of  Ihe  electric  vehicle,  all 
of  which  will  very  considerably  stimulate  their  sale.  .'Vny- 
iiuc  after  riding  in  an  electric  taxicab  a  few  times,  could  not 
help  but  be  forcefully  impressed  with  its  reliability,  safety, 
case  and  economy. 


Mr.  George  D.  Archibald,  city  engineer  of  Saskatoon, 
has  also  been  appoinleil  superintendent  of  the  municipal 
street   railway  system. 
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<  hir  neighbors  to  the  south  are  laps  ahead  of  us  in  the 
matter  of  conserving  the  energies  of  our  youth  through  the 
proper  care  of  their  eyes.  As  one  example,  the  universities 
are  making  extensive  practical  tests  and  recently  Dr.  Ferree, 
of  Bryn  Mawr,  published  the  results  of  a  three  years'  re- 
searcli  on  eye  fatigue,  comparing  various  systems  of  illumin- 
ation. Dr.  Ferree  shows  that  eye  strain  with  good  daylight 
is  less  that  with  any  other  source  or  system  of  illumination. 
Second  (a  good  second,  too,  according  to  his  figures),  came 
the  purely  indirect  system.  Down  in  the  third  place  comes 
semi-indirect,  with  direct  lighting  last. 

Now,  if  these  figures  are  correct,  that  is,  if  purely  in- 
direct lighting  causes  less  eye  fatigue  than  any  of  our  other 
systems  of  illuminataion,  that  surely  is  the  kind  of  lighting 
we  ought  to  have  for  our  boys  and  girls  with  defective  sight. 
If  we,  as  grown-ups,  do  not  choose  to  use  this  system,  all 
well  and  good — that  is  our  own  business.  But  what  right 
have  we  to  force  a  wrong  system  on  a  defenseless  and  de- 
fective child,  who  has  neither  the  knowledge  nor  the  author- 
ity to  protest 

So  far  as  we  know,  this  statement  of  Dr.  Ferree's  has 
gone  unchallenged,  but  the  matter  is  one  of  degree  in  any 
case.  There  is  a  growing  need  for  the  importance  of  light- 
ing in  our  schools  (as  well  as  our  homes,  where  much  of  the 
eye  trouble  is  further  aggravated),  and  the  matter  can  only 
be  remedied  by  people  who  appreciate  and  know  how  to  ap- 
ply the  remedy.  A  layman  has  no  more  right  to  meddle  in 
this  case  than  in  a  case  of  smallpox.  It  is  as  much  a  special- 
ist's subject  as  medicine,  less  highly  developed  as  yet,  but 
scarcely  less  important.  When  school  board  officials  admit 
their  ignorance  of  illumination  matters  and  call  in  properly 
qualified  illuminating  engineers,  then — and  then  only — will 
our  children  reap  the  fullest  benefit  from  our  somewhat  elab- 
orate and  expensive  system  of  book  education.  Who  will 
deny  that  the  conservation  of  our  eyesight,  affecting  ten  per 
cent,  or  more  of  our  population,  ranks  in  equal  importance 
at  least  with  our  forests,  our  water  powers,  or  our  minerals? 
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Proper  Lighting  of  Schools 

Statistics  gatliered  over  a  wide  range  in  tlie  United 
States  show  that  upwards  of  ten  per  cent,  of  their  school 
children  have  defective  sight.  Similar  data  is  not  available  in 
Canada,  but  it  is  entirely  reasonable  to  suppose,  considering 
the  fact  that  we  average  much  less  daylight,  that  our  per- 
centage is  certainly  not  lower  than  this. 

This  means  that  at  least  ten  per  cent,  of  our  children 
are  operating  under  a  big  handicap  and  that  perhaps  two  or 
three  years  are  being  added  to  the  length  of  their  school  life 
— or  more  often  taken  from  them — and  further,  that  these 
children  leave  school  still  with  this  great  handicap  of  poor 
sight  and  so,  all  too  poorly  equipped  for  their  life's  work. 
Quite  aside  from  the  humanitarian  point  of  view,  does  it  pay 
the  state,  economically  speaking,  to  allow  these  conditions  to 
exist,  without  making  every  effort  and  using  every  known 
means  to  remedy  them? 

The  trouble  in  the  majority  of  cases  is  that  the  people 
who  handle  these  matters  are  ignorant  of  the  principles  un- 
derlying the  correct  installation  and  use  of  lights.  The  most 
elaborate  system  of  prevention  is  used,  for  example,  with  re- 
gard to  measles  and  all  other  similar  little  ills  which  proper- 
ly come  within  the  sphere  of  a  medical  practitioner,  but  with 
regard  to  the  eyes,  the  "preventive"  phase  has  not  been  ap- 
preciated. In  a  few  exceptional  cases  where  this  matter  has 
received  a  certain  attention,  it  has  been  handled  by  archi- 
tects, building  inspectors  or  committees  and  what  not,  where 
the  chance  of  a  proper  system  being  installed  is  just  one  out 
of  a  total  which  represents  the  number  of  ways  it  may  be 
done  wrong. 


Cost  of  Constructing  a  Short  Transmission  Line 

With  tlie  extension  of  central  station  service  into  rural 
territory  the  construction  expense  of  moderate  voltage  trans- 
mission lines  becomes  of  interest.  The  accompanying  cost 
data  are  taken  from  the  Electrical  World's  report  of  the  con- 
struction sheets  of  a  Massachusetts  central  station  which  re- 
cently built  an  11,000-volt  single-phase  transmission  line 
across  a  portion  of  Cape  Cod,  8.1  miles  long,  pole  location 
rights  being  secured  from  real  estate  owners  en  route: 

539  35-ft.  poles,  at  $6 $3,234.00 

1,204  Victor  insulators,  at  20   cents 240.80 

539  pairs  braces,  at  26  cents  each 140.14 

11,843  lbs.  bare  copper  wire.  No.  4,  at  16.75  cents  ..  1,983.70 

Carting  poles 650.00 

130  guys,  at  $1.14 148.20 

424  lbs.  No.  6  bare  wire,  at  18  cents 76.32 

1,095  two-pin  cross-arms,  at  40  cents 438.00 

2,190  VA-in.  by  12-in.  locust  pins,  at  4  cents 87.60 

2  transformer  towers 348.00 

5   11,000-volt   lightning  arresters,   at   .$43.50    217.50 

3  11,000-volt  air-break  switches,  at  $100 200.00 

1    3,300-volt   oil    switch 89.20 

Right-of-way    .345.00 

Freight * 183.00 

Labor 4,800.00 

Total $13,181.46 

Per  mile  of  line $1,620.00 

The  company  obtained  the  permits  for  running  the  wires 
and  also  for  the  pole  locations,  the  erection  work  being  by 
contract.     The  contractor  trimmed  all  poles,  which  averaged 
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125  ft.  in  spacing:.  I'olos  wen-  liead-guycd  every  lialf-niili-, 
all  guys  being  provided  Vifith  porcelain  insulators,  and  every 
Iwelfth  pole  was  double-arnicd.  Tree  Iriiiiniing  was  done  l>y 
the  contractor. 


Big  Staff  Organized  to  Handle  "Electrical 
Prosperity  Week"  Campaign 

.Apparently  nothing  is  to  he  left  undone  to  make  the 
U.  S.  Electrical  Prosperity  \\'eek  campaign  one  of  the  great- 
est trade  movements  in  history.  The  Society  for  Electrical 
Development,  which  has  charge  of  the  campaign,  has  just 
added  to  its  staff  of  experts  on  general  publicity,  advertising 
and  sales  management.  The  following  list  will  give  a  general 
idea  of  the  thoroughness  with  which  this  campaign  is  being 
organized:  Mr.  John  T.  Kelly  is  editor  of  the  Electrical  Pros- 
perity Week  campaign  news  bureau;  Mr.  C.  Ridderhof,  re- 
cently advertising  manager  of  the  Hotpoint  Electric  Heating 
Company,  will  handle  the  advertising  work.  Mr.  J.  A.  Ran- 
dolph will  prepare  the  trade  press  articles  on  the  industrial 
power  application  of  electricity.  Miss  Grace  T.  Hadley  will 
be  household  editor  of  the  society's  Department  on  Home 
Economics.  Mr.  A.  J.  Edgell  will  handle  the  details  of  the  illu- 
mination end  of  the  big  campaign  and  the  co-operative  work 
among  merchants'  and  civic  associations;  Mr.  H.  W.  Alex- 
ander will  have  charge  of  all  publicity  and  sales  work,  and 
Mr.  J.  M.  Wakeman,  the  general  manager  of  the  Society  for 
Electrical  Development,  will  have  entire  charge  of  all  the 
details  of  the  campaign,  under  the  direction  of  the  society's 
board  of  directors. 

It  is  announced  that  complete  plans  of  the  cainpaign 
will  l)e  made  known  within  a  few  days  and  that  an  effort  will 
be  made  to  place  in  the  hands  of  every  one  interested  in  the 
movement,  a  booklet  explaining  what  it  is  expected  will  be 
accomplished  and  how  this  will  be  done.  The  week  of  No- 
vember 2!lth  to  December  4th  is  expected  to  be  the  biggest 
sales  week  ever  known  in  the  historj'  of  the  electrical  in- 
dustry. 


Mineral  Production  Report 

The  Department  of  Mines  for  Canada  have  just  issued 
their  annual  report  on  the  mineral  production  of  the  Domin- 
ion during  the  calendar  year  lUi:i.  The  report  is  the  work  of 
Mr.  John  McLeish,  B.A.,  chief  of  the  Division  of  Mineral 
Resources  and  Statistics. 

No  commercial  ores  of  aluminium  have  yet  been  found 
in  Canada.  It  is  imported  in  the  form  of  bauxite  from  France. 
Germany  and  the  United  States  by  the  Northern  Aluminum 
Company  and  treated  at  Shawinigan  Falls,  where  a  wire  mill 
for  the  manufacture  of  aluminium  wire  and  cable  is  also 
operated  by  this  company.  Tliis  is  the  only  Canadian  lirm 
manufacturing  aluminium. 

The  imports  of  aluminium  oxide  in  lUlli  amounted  t" 
15,:i52  tons,  of  which  (),507  tons  were  exported  in  the  form 
of  ingots,  bars,  etc.;  aluminium  products  to  the  value  of  $S,- 
20:i  were  also  exported. 

The  total  production  of  coppcr  in  Canada  during  liilii. 
estimated  on  the  basis  of  smelter  recovery  from  ores  treat- 
ed, was  76,976,925  pounds.  This  represents  a  slight  decrease 
as  compared  with  the  production  of  the  previous  year,  which 
was  the  largest  on  record.  The  average  price  in  New  York 
for  the  year  was  15.269  cents  per  pound.  More  than  half  of 
this  came  from  British  Columbia,  which  accounts  for  45,- 
791,575  pounds.  Ontario  produced  25,885,929  pounds;  Que- 
bec, .'!,455,889  pounds,  and  all  the  other  provinces  less  than 
2,000,000  pounds. 

No  production  of  tungsten  is  rep()rle<l  during  19i;i. 


The  Late  Dr.  Pearson 

Dr.  F.  S.  I'carsun,  one  ul  the  best  known  ligures  in  the 
electrical  engineering  and  financial  world,  was  one  of  the  vic- 
tims of  the  sinking  of  the  "Lusitania."  Dr.  Pearson  is  best 
known  in  Canada  through  his  connection  with  Sir  Wni.  Mac- 
kenzie in  a  large  number  of  electrical  enterprises.  At  the 
lime  of  his  death,  he  was  President  of  most  of  the  Mexican, 
South  American  and  Spanish  enterprises  in  which  Canadian 
capital  has  been  chiefly  interested,  as.  for  example,  the  Mex- 
ico Tramways  Company,  including  the  Mexican  Light  & 
Power  Company;  the  Brazil  Traction,  Light  &  Power  Com- 
pany, including  the  Rio  de  Janeiro  Tramway,  Light  &  Power 
Company,  and  the  Sao  Paulo  Tramway,  Light  &  Power  Com- 
pany; and  the  Barcelona  Traction,  Light  &  Power  Company. 
Dr.  Pearson's  engineering  firm  was  also  frequently  consult- 
ed in  connection  with  electric  railway  and  electric  generating 
and  transmission  problems  at  various  points  in  the  Domin- 
ion. He  was  a  member  of  the  Institution  of  Civil  Engineers, 
of  London,  England;  of  the  American  Society  of  Civil  Engi- 
neers; the  American  Institute  of  Electrical  Engineers;  the 
American  Institute  of  Mining  Engineers;  the  American  So- 
ciety of  Mechanical  Engineers;  the  American  Association  for 
the  Advancement  of  Science,  and  the  Society  of  Naval  Engi- 
neers.    He  was  born  at  Lowell.  Mass.,  in  1861. 


Water  Power  Resources  of  Nova  Scotia 

Public  interest  in  the  question  of  water  power  develop- 
ment, use  and  regulation,  is  rapidly  becoming  widespread 
throughout  Canada.  Nearly  every  Province  in  the  Domin- 
ion now  enjoys  the  advantages  of  adequate  water  power  ad- 
ministration, and  Government  organizations  have  fairly  well 
covered  the  Dominion  with  water  power  and  water  resource 
investigations. 

The  most  recent  Government  water  power  investigations 
are  those  covering  the  Province  of  Nova  Scotia  b}'  the  Nova 
Scotia  Water  Powers  Commission.  This  Commission  was 
created  about  a  year  ago,  and  has  been  fortunate  in  being 
able  to  make  a  co-operative  arrangement  with  the  Domin- 
ion Water  Power  Branch,  covering  the  physical  investiga- 
tion of  the  water  resources  of  the  whole  Province.  Prelim- 
inary arrangements  for  this  investigation  have  been  made 
and  the  work  is  already  well  in  hand.  For  the  present  sea- 
son it  will  be  confined  to  the  more  important  power  sites  in 
the  Province,  but  will  gradually  be  extended  to  cover  every 
power  stream. 


Montreal  to  San  Francisco 

On  January  2jtli.  with  belitting  ceremony  at  Boston  and 
Xew  York,  telephone  service  was  inaugurated  between  Bos- 
ton, New  York  and  San  Francisco,  an  account  of  which  has 
appeared  in  the  "Electrical  News." 

At  that  time  the  officials  of  the  Bell  Telei)lione  Cnmpany 
cif  Canada  informed  the  press  that  this  service  would  short- 
ly be  extended  to  the  important  centres  in  the  Dominion  and 
gradually  through  their  territory.  This  promise  has  now 
been  fullillcd  with  respect  to  Montreal  and  Toronto  and 
their  immediate   environs, 

( )n  May  lllli.  representative  citizens  of  Montreal  and 
members  of  the  press  gathered  in  the  olVice  of  Mr.  C.  I'". 
Sise,  Jr.,  general  manager  of  the  Bell  Telephone  Company  of 
Canada,  and  in  a  quiet  way  service  from  Montreal  to  San 
brancisco  was  inaugurated,  conversations  with  officials  of 
the  Canadian  I%xhibit  at  Panama- Pacific  Exposition  and 
I  libers  Ijcing  carried  on. 

The  delight  and  amazement  at  the  clearness  and  loud- 
ness of  the  conversation  carried  on  was  indicated 
by    the   expressions   and    comments   of   those   present.     Con- 


June  I.   191.' 


THE    ELECTRICAL    NEWS 


2:; 


Year              Distance  in  Miles 

1S.S2 

l.S,S4 

1.S9L' 

1911 

1913 

imr,  Jan.  li.-.th 

191.1   May   lUI 

45 
■Sir, 

UIHJ 
2.100 
2,600 

:),4(.'0 

3,S0O    (Via    New 

Among- 

the 

improvemen 

versations  were  pos.siljlc  with  no  more  effort  than  if  the  per- 
sons speaking   were   in   the   same   room. 

Since  Dr.  Bell  produced  his  first  telephone  there  have 
hcen  introduced  seventy-three  transmitters,  fifty-three  of 
which  liavc  appeared  since  18T7;  switchboards,  metallic  cir- 
cuits, hard-drawn  copper  wire  and  "loading  coils"  liave  all 
been  developed  especially  for  the  transcontinental  service. 
Progress  in  long  distance  telephony  is  strikingly  shown  by 
the  accompanying  table. 

Progress  in  Telephone  Transmission 

Terminals 
lioston- Cambridge 
iloston- Providence 
New     \'ork-Boston 
New    York-Chicago 
New    York-Denver 
New    York-Salt    Lake   City 
New    York-San   Francisco 
\'ork)  Montreal-.San    Francisco 

s  to  which  the  success  of  the 
transcontinental  telephone  service  must  be  attributed  is  tlie 
use  of  the  so-called  "loading  coils,"  the  invention  of  Dr. 
Michael  I.  Pupin,  of  the  Columbia  University.  In  the  form 
actually  utilized  the  coils  differ  markedly  in  mechanical  de- 
tails from  the  loading  coils  first  built.  The  earlier  coils  were 
as  large  as  nail  kegs,  wliereas  the  present  coils  are  from 
4  ins.  to  5  ins.  in  diameter.  They  vary  in  size  with  the  char- 
acter of  the  line  in  whiah  they  are  placed.  There  has  been 
developed  for  use  in  the  core  of  the  coils,  insulated  iron  wire 
0,004  in.  in  diameter,  of  which  13,600  miles  is  used  in  the 
coils  erected  in  the  New  York-San  Francisco  line. 

Between  New  York  and  San  Francisco  there  are  now 
being  operated  two  physical  telephone  circuits  and  one  phan- 
tom circuit.  The  physical  circuits  are  formed  of  hard-drawn 
copper  wire  of  No.  8  B.W.G.,  0.165  in.  in  diameter.  Tliu 
total  weight  of  the  four  is  5,920,000  lbs.  These  wires  are 
mounted  on  a  total  of  130,000  poles.  Not  over  ten  miles  of 
the  circuit  is  in  underground  cables.  It  is  estimated  that  when 
a  conversation  is  being  carried  on  over  the  line  equipment 
valued  at  $2,000,000  is  "tied  up"  temporarily  for  this  service. 
However,  it  should  be  remembered  that  three  conversations 
can  be  carried  on  simultaneously  between  New  York  and 
San  Francisco,  while  several  telegraph  messages  can  be  sent 
at  the  same  time  over  portions  of  the  wires.  When  the  line 
was  extended  to  Denver  in  May,  l'.)ll,  nine  intermediate 
conversations  could  be  carried  on  simultaneously  over  vari- 
ous parts  of  the  system  and  twenty-eight  telegraph  messages 
could  be  sent  simultaneously.  In  the  Denver-San  Francisco 
link  the  circuits  are  arranged  for  "phantom"  operation,  and 
similar  superposition  can  be  accomplished. 

.\  noteworthy  feature  of  the  demonstration  on  May  lltli. 
was  the  simultaneous  utilization  of  numerous  telephone  re- 
ceivers at  the  Montreal  terminal  for  the  benefit  of  persons 
invited  to  listen  to  the  conversations  carried  on  between 
Montreal  and  San  Francisco.  This  result  could  have  been 
achieved  only  by  means  of  relays,  to  which  beyond  doubt 
much  of  the  success  of  the  long  distance  telephonic  transmis- 
sion must  be  attributed. 

Mr.  Sise  has  arranged  for  a  similar  demonstration  of 
the  transcontinental  service  to  be  given  shortly  at  Toronto. 


Cheap  Fares  Illegal? 


Following  the  announcement  of  the  B.  C.  E.  R,  Company 
that  they  will  issue  8  for  a  quarter  tickets,  not  good  for 
transfer,  the  jitney  association  of  British  Columbia  has  rais- 
ed the  question  of  the  legality  of  this  proceeding,  and  one 
of  the  aldermen  has  moved  the  following  resolution  in  coun- 
cil. 

'That  the  solicitor  be  instructed  to  notify  the  B.  C.  Elec- 
tric that  in  issuing  tickets  without  transfers,  they  are  violat- 
ing the  terms  and  conditions  of  the  agreement  between  the 
B.  C.  Electric  Railway  and  the  city,  and  demanding  that  tliis 


What  Fools  we  Mortals  be ! 


Des  Moines  Register  and  Leader 


violation  be  discontinued  forthwith  and  that  in  the  event  of 
the  B.  C.  Electric  refusing  to  comply  with  the  request  that 
the  city  solicitor  advise  the  council  at  its  next  meeting  as 
to  the  proper  legal  procedure  to  pursue  in  order  to  enforce 
the  provisions  of  the  said  agreement." 

It  is  difficult  to  see  how  the  action  of  the  company  in 
any  way  interferes  with  their  agreement  with  the  city.  The 
company  do  not  refuse  to  issue  transfers  on  their  regular 
tickets.  It  is  inconceivable  that  the  B.  C.  E.  R.  franchise 
is  so  worded  as  to  prevent  the  company  from  giving  cheap- 
er tickets  than  those  mentioned  in  the  agreement,  if  they  are 
so  disposed.  A  reprisal  of  the  form  suggested  by  this  alder- 
man smacks  of  the  type  of  warfare  carried  on  by  a  nation 
whicli  it  is  not  necessary  to  mention. 


Many  Electrical  Men 


The  death  roll,  cabled  from  tlie  front,  contains  further 
names  of  men  who  were  formerly  identified  with  Montreal 
electrical  interests.  Lieut.  Owen  Carsley  F.  Hague,  M.Sc, 
who  died  from  wounds,  was  26  years  of  age;  he  was  a  gradu- 
ate of  McGill  University,  and  practised  as  an  electrical  engi- 
neer. Private  Alec  Clarson  was  the  son  of  Mr.  A.  S.  Clar- 
son,  engineer  of  the  Montreal  Electrical  Commission,  who 
has  had  four  sons  in  the  fighting  line;  Private  Alec  Clarson 
was,  prior  to  joining  the  Patricias,  employed  on  the  staff  of 
the  Commission,  Sergeant  W.  C.  Smith,  of  the  14th  Royal 
Montreals,  was  employed  for  several  years  in  the  contract 
department  of  the  Bell  Telephone  Company.  Private  Stephen 
Gowans,  of  13th  Battalion,  5th  Royal  Highlanders,  was  killed 
by  poisonous  gas;  he  was  formerly  in  the  employ  of  the 
Northern  Electric  Company.  Sergeant  Albert  V.  Hardwick. 
traffic  accountant  of  the  Marconi  Company,  who  was  report- 
ed as  killed,  is,  according  to  a  cable  received  in  Montreal,  a 
prisoner,  and  is  safe  and  well. 
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The    Modern    Distributing    System 


Detail  features  of  the  municipal  plant  of  the  city  of  Winnipeg- 
Canada's  biggest  water-power  centres. 

By  E.  V.  Caton,  Chief  Engineer 


One  of 


The  main  features  of  the  generating  and  transmission 
equipment  of  the  city  of  Winnipeg  municipal  electric  sys- 
tem have  been  described  in  considerable  detail  from  time  to 
time,  but  comparatively  little  has  been  said  of  the  distri- 
buting system.  In  the  following  article  the  main  engineering 
features  of  the  distribution  layout  are  outlined  and  illustrated. 
The  modern  construction  of  this  system  and  its  successful 
operation  under  conditions  which  have  been  sufficiently 
severe  to  test  its  efficiency  are  ample  justification  for  a  des- 
cription  in   more   detail   than   has  yet   appeared. 

The  genera;ting  plant  is  being  increased  as  rapidly  as  is 
justified  by  the  growing  demand.  At  the  present  time  seven 
units  are  operating  and  installation  work  on  the  8th  is  near- 
ing  completion.  The  original  plans  were  designed  for  16 
units  of  5,200  h.p.  capacity  each,  but  later  engineering  de- 
velopments have  shown  the  possibility  of  increasing  the  total 
capacity,  and  the  last  three  units  will  develop  0,800  h.p.  The 
complete  installation  on  this  basis  will,  therefore,  total  100,- 
800  h.p.,  corresponding  to  a  flow  of  24,200  c.f.s.  at  80  per 
cent,  turbine  efficiency.  This  flow,  it  is  claimed,  can  be  ob- 
tained by  a  system  of  water  regulation  now  under  considera- 
tion. 

It  will  be  recalled  that  transmission  is  at  06,000  volts  on 
a  double  circuit  steel  tower  line.  The  towers  are  alternately 
standard  braced  and  flexible.  Pin  type  insulators,  consist- 
ing of  4  shells,  carry  19  strand,  278,600  cm.  aluminium  cables. 
The  two  circuits  are  loaded  well  up  to  capacity. 

Terminal  Station 

The  Terminal  Station  is  situated  on  the  bank  of  the 
Red  River  in  the  north  end  of  the  city.  It  consists  of  a  large 
red  brick  building  with  stone  facings.  The  main  building 
has  three  storeys.  In  the  basement  are  situated  the  under- 
ground cables,  oil  and  water-piping  circulating  pumps  for  the 
oil  and  water  system,  oil  storage  tanks,  and  a  dehydrating 
plant  for  the  transformer  oil.  On  the  ground  floor  are  the 
12,000  volt  bus-bars  and  the  electrically  operated  switches 
controlling  the  feeders  to  the  different  sub-stations,  etc.,  and 
the  low  tension  sides  of  the  transformers.  In  cells  opening 
of?  this  floor  are  the  step-down  transformers.  Along  the 
back  of  these  cells  is  a  crane  way  into  which  any  transformer 
may  be  moved  for  repairs.  On  the  top  floor  are  the  high 
tension  bus  and  switches,  lightning  arresters  and  control  gal- 
lery. Part  of  the  front  section  of  the  building  is  given  up 
to  offices  in  which  the  meter  and  transmission  line  depart- 
ments are  accommodated. 

The  lines  enter  at  the  top  of  the  building  and  pass  first 
through  the  arrester  compartments  and  then  into  the  high 
tension  room.  All  bus  work  is  of  copper  tube,  mounted  on 
standard  line  insulators. 

The  control  gallery  is  located  in  the  centre  of  the  high 
tension  floor.  The  present  building  is  large  enough  for 
eventually  controlling  four  lines,  at  present  two  only  being 
installed.  On  this  gallery  is  the  control  desk,  and  in.strumcnt 
rack;  also  a  board  for  controlling  the  local  service,  and,  to 
the  rear  of  the  control  desk,  a  switchboard  which  controls 
the  sub-station  (located  on  the  ground  floor),  which  supplies 
the  north  end  of  the  city. 

Below  the  gallery  on  the  floor  are  two  boards,  one  of 
which  has  mounted  on  it  the  recording  meter  and  all  relays, 
the  other  having  all  leads  from  the  control  and  instrument 
circuits  brought  through  to  it  and,  when  necessary,  fused. 

A   battery   for   the   control   circuit   is   located   in   a    room 


opening  oflF  the  high  tension  floor,  a  small  motor  generator 
set  being  provided  for  charging  this  battery. 

A  complete  oil  and  insulation  testing  outfit  is  also  pro- 
vided, consisting  of  a  200  kv.a.,  200,000  volt  transformer,  with 
voltage  regulator,  electrostatic  volt  meter,  micrometer  spark 
gap  and  oil  testing  vessels. 

On  the  ground  floor,  the  12,000  volt  switch  gear  is  ar- 
ranged to  take  care  of  three  banks  of  transformers  and  ten 
feeders,  also  the  high  tension  side  of  the  synchronous  con- 
denser installation  (to  be  described  later).  All  the  12,000 
volt  bus  works  and  switches  are  in  concrete  barriers. 

Opening  oflf  this  room  are  the  transformer  pockets. 
There  are  at  present  installed  nine  2,700  kv.a.,  66,000/12,000 
volt,  single  phase,  oil  insulated,  water  cooled  transformers, 
connected  in  banks  of  three. 

Behind  the  transformer  pockets  and  opening  out  of  them 
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Fig.  1— Winnipeg  municipal  plant— Line  diagram  of  power  house  connections. 

by  means  of  fireproof  doors  is  a  crane  way.  A  railway 
track  runs  directly  into  and  along  this  crane  way  and  is 
connected  to  the  C.  P.  R.  spur.  A  twenty-ton  electric  travel- 
ling crane  is  provided.  By  suitable  means  any  transformer 
can  be  slid  out  under  the  crane   for  repairs. 

The  water  cooling  system  for  the  transformers  is  shown 
dia.grammatically  in  Fig.  2.  Water  can  now  be  obtained  from 
two  sources,  either  from  the  city  mains  or  from  the  Red 
River.  A  cooling  tower  is  situated  to  the  rear  of  the  main 
building  and  under  normal  conditions,  the  water  is  circu- 
lated through  the  transformers  and  over  the  cooling  lower 
by  means  of  pumps  located  in  the  basement.  Arrangement 
is  made  to  allow  of  the  oil  being  drawn  out  of  the  trans- 
former and  delivered  into  the  storage  tanks  in  the  basement; 
also,  to  pass  bad  oil  through  the  dehydrator;  separate  pijus 
for  good  and  bad  oil  are  provided. 

The  general  scheme  of  electrical  connections  is  slu)\vn 
in  Fig,  ,3.  The  high  tension  connections  are  similar  to  those 
at  the  power  house.  The  low  tension  bus  is  in  duplicate 
and  each  bus  is  split   into  two  sections  connected   by   means 
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of  tie  switches.  Five  feeders  and  one  condenser  unit  are 
connected  to  one  section  and  two  to  the  other.  All  trans- 
former banks  are  connected  in  delta  on  both  low  and  high 
tension  sides,  and  disconnecting  switches  are  placed  in  all 
the  transformer  leads  to  allow  of  quick  disconnection  of  a 
faulty  transformer.  Four  tank  aluminium  electrolytic  lightn- 
ing arresters  are  connected  to  each  line,  and  choke  coils  are 


Fig.  2— City  of  Winnipeg  Terminal  Station— Piping  diagram  for  trans- 
former cooling  water. 

inserted  in  both  line  and  transformer  circuits.  Each  12,000 
volt  feeder  has  a  low  equivalent  e.xccss  pressure  arrester 
connected  to  it. 

On  the  ground  floor  are  also  placed  three  1,500  kv.a. 
single  phase,  oil  insulated,  water  cooled  transformers,  13,000 
to  2,200  volts,  which  supply  part  of  the  north  end  of  the  city. 
The  switches  for  these  transformers  and  their  feeders  are 
controlled  from  a  board  located  behind  the  bench  board  on 
the  control  gallery,  the  switches  themselves  being  on  the 
low  tension  floor. 

Telephone  communication  is  provided  between  the  dif- 
ferent points  of  the  Terminal  Station  and  the  control  gallery. 

Two  Synchronous  Condensers 

To  the  rear  of  the  main  building  is  built  an  anne.x  in 
which  are  placed  two  synchronous  condensers,  with  their 
transformers  and  switches.  The  condensers  consist  of  two 
synchronous  motors  of  the  self-starting  type,  rated  at  6,000 
kv.a..  continuous  rating,  and  wound  for  6,600  volts.  600  r.p.m. 
These  motors  are  supplied  by  means  of  two  6,300  kv.a., 
three  phase,  oil  insulated,  water  cooled  transformers,  which 
step  down  the  12,000  volts  to  6,600  volts.  The  transformers 
and  motors  are  placed  on  the  same  floor  and  on  a  gallery 
over  the  transformers  are  mounted  the  starting  switches  for 
the  motors.  Three  switches  are  required  for  each  motor  and 
are  connected  at  low  voltage  taps  brought  out  from  the 
transformer  to  give  the  required  starting  voltage.  The  con- 
trol for  these  three  switches  is  electrically  interconnected  so 
as  to  make  it  impossible  to  close  any  two  switches  in  at  one 
time. 

The  1,200  volt  switches  for  the  primary  of  these  trans- 
formers are  located  on  the  ground  floor  of  the  main  build- 
ing, being  connected  to  the  transformers  by  lead-covered, 
paper-insulated  cables.  Each  of  the  motors  has  its  own 
exciter,  connected  directly  thereto.  An  electrically  operated 
field  switch  and  rheostat  are  placed  on  the  floor  immediately 
adjacent  to  the  exciter.  A  twenty-ton  hand-operated  crane 
is  provided  for  handling  the  machinery.  All  the  switching  is 
controlled  from  the  main  control  board  on  the  high  tension 
floor.  To  assist  in  starting,  an  oil  pressure  pump  is  provided 
to  flush  the  motor  bearings.  Automatic  voltage  regulators, 
placed  on  the  control  gallery,  regulate  the  condensers  and 
maintain   constant   voltage   on   the   12,000  volt   bus   bars. 

By  means  of  these  condensers  constant  voltages  may  be 
maintained  at  the  power  house  independent  of  the  load  and 
the  voltage  control  is,  within  wide  limits,  independent  of  the 


power  house.  Also  the  capacity  of  the  lines  has  been  in- 
creased to  approximately  80  per  cent,  above  their  previous 
capacity. 

The  motors  start  up  with  comparatively  little  current, 
tests  having  demonstrated  that  they  can  start  up  with  less 
than  1,300  kv.a.  on  the  high  tension  side  of  the  transformers 
and  the  machines  pull  into  synchronism  perfectly. 

Full  kv.a.,  either  lead  or  lag,  can  be  easily  obtained  and 
the  machines  appear  to  be  extremely  stable,  showing  no 
signs  of  falling  out,  even  with  the  extremely  low  field  re- 
quired  for   full   kv.a.   lag. 

Distribution  System 

The  general  scheme  of  distribution  is  as  follows:  12,000 
volt  underground  cables  in  conduit  go  to  the  two  main  sub- 
stations, where  it  is  transformed  to  2,300  volts.  The  city 
distribution  is  chiefly  overhead,  but  in  the  down-town  area, 
an  underground  conduit  system  has  been  installed. 

There  are  three   sub-stations  for  supplying  the   city: 

No.  1,  which  supplies  all  the  down-town  and  business 
district;  also  the  south  end  residential  districts. 

No.  2,  which  supplies  the  west  and  northwest  end. 

No.   3,   supplying  the  north   end  and   Elmwood. 

Three  12,000  volt  overhead  feeders  are  also  in  use,  one 
of  which  supplies  the  neighboring  town  of  Transcona;  an- 
other, a  large  industrial  load  situated  on  the  northwestern 
limits  of  the  city;  and  a  third,  which  supplies  the  city  wells 
and  quarries,  the  latter  being  situated  at  Stony  Mountain,  20 
miles  north  of  the  city.  The  general  scheme  of  12,000  volt 
distribution  is  shown  in  Fig,  4. 

The     underground     feeders     are     paper-insulated,   lead- 
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Fig  3— Winnipeg  Municipal  System— Diagram  of  connections  in  Terminal 
Station. 

covered  cables,  having  an  area  of  250,000  circular  mils.     The 
overhead  circuits  vary  from  No.  2  B&S  to  1/0  B&S. 

No.  1  Sub-station 

No.  1  Sub-station,  which  is  situated  in  the  centre  of  the 
business  district,  is  the  largest  sub-station  on  the  system. 
In  addition  to  the  sub-station  machinery,  the  building  con- 
tains the  business  and  executive  offices  of  the  Department. 
The  sub-station  equipment  at  present  installed,  consists  of 
six  500  kv.a.,  12,000/2,300  volts  and  three  1,000  kv.a.,  12,000/- 
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2,;!0n  vuU,  oil  cooled  transformers,  connected  in  banks  of 
three.  A  350  kv.a.,  3-phase,  2,300/220/125  volt  transformer 
is  provided  for  local  service. 

In  addition  to  the  transformers  there  arc  two  motor- 
generators.  Each  set  consists  of  a  750  h.p.,  2,200  volt,  syn- 
chronous motor  connected  to  a  500  kw.,  three  wire,  500-250 
V.  d.c.  generator,  running  at  750  r.p.m.  The  machines  are 
started  up  by  using  the  exciters  as  starting  motors,  low  volt- 
age current  being  provided  by  a  small  40  kw.  motor-gen- 
erator set.  .\  third  500  kw.  set  is  being  installed  but  the 
motor  will  have  self-starting  characteristics. 

This  station,  when  f^rst  installed,  was  equipped  with 
hand-operated  remote-controlled  switches,  the  operating 
board  being  on  the  main  floor,  but  on  account  of  the  room 
being  required  for  additional  motor  generators  and  switch- 
ing, the  old  gear  was  completely  removed  and  new  electric- 
ally-operated remote  control  gear  was  installed.  The  con- 
trol board  for  this  is  placed  on  a  gallery  at  the  north  end 
of  the  building.  Provision  has  been  made  for  the  following 
circuits:  ten  400  amp.,  3-phase.  2,200  volt  circuits;  six  300 
amp.,  single  phase,  2,200  volt  circuits;  three  250  amp.,  3  phase, 
12,000  volt  feeders;  three  banks  of  transformers;  three  motor- 
generator  sets.  The  board  is  of  blue  Vermont  marble.  The 
majority  of  the  panels  are  16  inches  wide,  equipped  with  7 
inch    meters   and   a  very   compact   board   has   been   obtained. 

The  gallery  is  continued  around  the  east  and  west  walls 
and  on  the  west  wall  are  situated  the  feeder  regulators,  the 
east  wall  being  partly  occupied  by  the  disconnecting  and  tie 
switches  for  the  three  incoming  12,000  volt  feeders,  the  oil 
switches  for  which  are  situated  on  the  main  floor.  The  d.c. 
feeder  panels  are  still  on  the  main  floor  but  it  is  the  inten- 
tion to  eventually  remove  these  to  the  gallery. 

The  2.300  volt  switching  is  placed  in  the  basement.  .Ml 
switches   are    in    reinforced    concrete    compartments    and    all 


relays  are  provided  on  each  of  the  3,200  volt  feeders,  the 
12,000  volt  feeders  and  transformers  being  protected  with 
reversed  power  relays.  A  storage  battery  is  provided  as  a 
stand-by  for  the  switch  control,  and  the  control  may  also 
be  taken  from  one  of  the  exciters  or  alternatively  from  tlic 
small   motor-generalor   sets  used   for   starting. 

.•\11    transformer   l)anks   are   connected   in    delta   on    Ixith 
hish  and  hiw  tension  sides,  disconnecting  switches  being  in- 
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Fia  4-  City  of  Winnipeg  distributing  system— 12,000  v.  (eedcrs  from  term, 
inal  to  three  sub  stations. 

cables  leave  the  station  underground  by  lead-covered,  paper- 
insulated   cables. 

The  building  is  also  provided  with  a  20-ton  electrically- 
operated    travelling    crane. 

The  scheme  of  connections  in  this  Station  is  shown  in 
Fig.  5.  It  will  be  seen  that  each  of  the  three  incoming  12,000 
volt  feeders  may  feed  directly  to  one  bank  of  transformers 
or  that  either  transformers  or  feeders  may  be  banked  to- 
gether. The  2,200  volt  switching  consists  of  a  duplicate  bus, 
all    circuits   being   provided    with    two    switches.      Over-load 
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Fig.  5— City  of  Winnipeg  -Diagram  of  connections  for  King  St.  substation. 

stalled    in    all    transformer    leads    to    allow    of    quick    discon- 
nection of  a  faulty  transformer. 

No.  2  Sub-station 

This  Station,  in  addition  to  supplying  the  light  and 
power  load,  supplies  part  of  the  street  lighting  of  the  city. 
The  present  equipment  consists  of  nine  500  kv.a.,  single 
phase,  oil  cooled  transformers,  connected  in  banks  of  three. 
Tliese  transformers  are  located  on  the  main  floor.  On  the 
main  floor  are  also  the  13,000  volt  switches  for  controlling 
the  incoming  feeders.  The  2,200  volt  switching  is  of  the 
hand-operated,  remote-controlled  type,  and  is  located  on  the 
main  floor  in  front  of  the  transformers  and  back  of  the 
operating  board,  in  concrete  compartments.  In  the  base- 
ment is  a  storage  battery  for  the  control  and  a  small  motor- 
generator  for  charging  the  same.  In  addition  to  the  2.200 
volt  feeders  leaving  this  station,  there  are  two  12,000  volt 
overhead    feeders,    one    supplying    a    large    industrial    plant 
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situated  in  the  northwest  city  limits,  and  the  other  stipidyinj,' 
the  city  pumping  stations  and  Stony  Mountain,  a  small  town 
twenty  miles  north  of  Winnipeg.  These  lines  are  tapped 
directly  off  the  12,000  volt  bus  and  are  controlled  by  elec- 
trically operated  oil  circuit  breakers  located  in  the  basement. 
Each  of  these  feeders  is  also  protected  by  an  aluminium  elec- 
trolytic arrester  and  choke  coils.  The  2,300  volt  bus  is  in 
duplicate,  all  feeders  and  transformers  being  provided  witli 
two  oil  switches  to  allow  of  them  being  connected  to  either 
bus. 

All  transformers  are  connected  in  delta  on  both  the  high 
and  low  tension  sides,  disconnecting  switches  being  provided 
on  all  transformer  leads  to  allow  of  a  faulty  transformer  be- 
ing  quickly   isolated. 

One  end  of  this  building  is  given  up  to  street  lighting 
equipment,  which  consists  of  thirty  7.5  amp.,  50  light,  con- 
stant current  transformers.  Also  a  transfer  switchboard,  liy 
means  of  which  any  circuit  can  be  plugged  on  to  any  regu- 
lator. 

No.  3  Sub -station 

This  is  located  in  the  terminal  station  on  tlie  ground 
floor  and   has   already   been   described. 

Other  Sub-stations 

There  are  various   other   small   sub-stations  on   the   sys- 


tem. One  is  at  Tyndall,  25  miles  from  the  city,  and  located 
on  the  transmission  line.  This  sub-station  supplies  various 
industrial  plants  located  nearby.  The  main  66,000  volt  line 
is  tapped  into  this  station  and  supplies  a  bank  of  three  300 
kv.a.,  66,000/12,000  volt  transformers,  connected  in  delta  on 
both  high  and  low  tension  sides.  Provision  is  made  for 
taking  current   from   either  line. 

Two  12,000  volt  overhead  feeders  leave  this  station.  Al- 
uminium lightning  arresters  are  provided  on  the  high  ten- 
sion side  of  the  transformers. 

Another  sub-station  is  situated  at  Transcona,  six  miles 
from  Winnipeg  and  supplied  by  a  13,000  volt  overhead  line, 
which  is  built  on  wood  poles  along  the  main  line  right-of- 
way.  This  station  contains  three  500  kv.a.,  12,000/2,200  volt, 
single  phase,  oil  cooled  transformers,  connected  in  delta  on 
both  high  and  low  tension  sides.  Aluminium  lightning  ar- 
resters are  provided   on   both   sides   of  this   line. 

The  following  table  may  be  of  interest  in  showing  the 
rapid  manner  in  which  the  load  on  this  plant  has  increased; 
load   first   taken   on   October   15,   1911:— 


Date. 

December  31,   1912. .  . , 

December  31,   1913 

December  31,   1914 


Meter.-s  kw.  hours 

in  Service.  Max'm  kw.  generated. 

18.982  10.500  29,076,250 

27.328  14.600  54,263,300 

32.500  17.100  08,762,647 


The  Fixation  of  Atmospheric  Nitrogen 


(Con.) 


Comparative  figures  of  production  costs—  An  Ideal  load  for  Existing 
plants  with  poor  load  factor. 


The  preparation  of  the  N  and  H  and  the  compression  to 
200  atmospheres  will  represent  the  greatest  costs  of  produc- 
tion. It  will  be  noted  that  all  products  are  handled  in  the 
gaseous  condition,  being  most  favorable  for  low  labor  costs. 
The  ammonia  is  extracted  from  the  mixture  of  N  and  H  by 
slightly  cooling  the  gases  until  the  point  of  liquefaction  of 
ammonia  is  reached  and  the  ammonia  condenses  out.  The  re- 
maining gases  are  passed  back  to  the  retort  without  sacri- 
ficing the  original  pressure  of  compression.  The  work  done 
on  the  gases  Js  thus  reduced  to  a  minimum  and  equilibrium 
can  be  continually  disturbed  by  withdrawing  the  products 
without  heavy  losses.  This  process  involves  the  expenditure 
of  approximately  1.5  kw.hr.  per  kg.  of  N  and  therefore  repre- 
sents the  lowest  consumption  of  energy  of  any  of  the  fixation 
processes. 

From  an  engineering  point  of  view  the  various  processes 
must  be  considered  from  other  than  the  technical  standpoint, 
the  question  of  particular  application  being  the  guiding  con- 
sideration in  most  cases. 

The  Economics  of  Nitrogen  Fixation 

Fertilizers. — In  considering  nitrogen  fixation  and  its  re- 
lation to  fertilizers  we  must  remember  it  is  only  one  of  the 
three  important  ingredients  of  fertilizers,  the  other  two  being 
phosphorus  and  potassium  It  is  possible  to  obtain  nitrogen 
from  the  atmosphere  and  transfer  it  to  the  soil  by  means  of 
nitrifying  bacteria  which  may  be  cultivated  by  such  plant  life 
as  the  legumes,  to  which  family  belong  the  clover  and  alfalfa. 
These  plants  have  a  nodule  on  the  steam  which  is  the  seat  of 
the  bacteria  activity  and  if  the  plants  containing  this  nitro- 
gen are  returned  to  the  soil  the  soil  may  be  enriched  in  nitro- 
gen, but  the  crop  must  be  sacrificed  or  partially  so.  When  it 
is  not  desirable  to  plant  these  nitrifying  crops  recourse  must 
be  had  to  nitrogen  in  the  form  of  fertilizer.  Unfortunately 
all  crops  deprive  the  soil  of  fertility,  and  in  the  case  of  phos- 
phorus and  potassium   converted   into   the   crops,  these   must 


actually  be  replaced,  or  barren  soil  will  eventually  result. 
Each  soil  must  be  treated  for  the  particular  crop  it  is  to  bear 
and  usually  there  are  fixed  mixtures  which  become  standard 
for  various  crops.  These  mixtures  contain  the  nitrogen,  the 
phosphorus  and  the  potassium  in  varying  amounts.  The  out- 
put of  nitrogen  from  a  chemical  works  would  ordinarily  be 
shipped  to  these  further  manufacturers  unless  the  chemical 
works  desired  to  manufacture  the  mixed  fertilizers. 

Of  all  the  processes  we  have  considered  the  cyanamide  is 
the  only  one  which  manufactures  a  product  which  is  in  a  form 
to  go  into  the  fertilizer  market  direct.  The  nitric  acid  pro- 
cesses must  unite  the  acid  with  some  alkaline  base  such  as 
sodium,  lime  or  ammonia  and  the  ammonia  processes  must 
unite  the  product  with  an  acid  such  as  sulphuric  or  nitric.  The 
nitride  processes  can  hardly  afford  to  ship  the  nitride,  as  it 
is  combined  with  an  ore  or  base  such  as  aluminum  oxide 
which  may  be  more  desirable  in  the  aluminum  industry,  as 
the  fertilizer  industry  will  pay  only  on  a  nitrogen  basis. 

Prices  of  Nitrogen. — In  genera!  the  price  of  combined 
nitrogen  as  we  have  seen,  is  fixed  by  the  price  of  Chile  ni- 
trate. Thus  if  this  sells  for  two  cents  per  lb.  and  contains 
15  per  cent.  N  the  price  per  lb.  of  N  is  13.2  cents  and  this  in 
.  turn  would  make  the  price  of  ammonia  sulphate  having  21 
per  cent,  of  nitrogen  2.7  cents  per  lb.  These  have  been  cur- 
rent prices.  In  considering  the  production  of  nitrogen  pro- 
ducts, it  would  seem  that  while  these  prices  control  nitrogen 
for  the  fertilizer  industry,  it  would  be  desirable  to  produce 
if  possible  products  which  are  manufactured  from  these  crude 
products,  and  thus  avoid  competition  with  the  natural  pro- 
ducts direct.  Nitric  acid  of  commerce  is  manufactured  from 
soda  nitrate  by  treatment  with  sulphuric  acid,  about  72  per 
cent,  of  the  sodium  nitrate  being  nitric  acid.  As  the  by- 
products of  this  operation  only  partially  pay  the  costs,  the 
manufacturing  costs  leave  the  nitric  acid  with  a  value  of 
50  per  cent,  over  the  value  as  nitrate.  Hence  a  chemical 
works   could   afford   to   produce   nitric   acid   when   they   could 
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not  afford  to  add  a  manufacturinp  cost  to  prddiicc  a  fertilizer  Let  us  roughly  compare   tlic   power  requirements  of  the 

from  the  nitric  acid  and  then  sell  it  in  competition  with  the  processes  as  we  have  outlined  them  above  and  we  find 
crude  Chile  nitrate.  Direct  oxidizing  of  atmospheric  nitrogen 

A  large  portion  of  the  phosphate  rock  of  this  country  is  ^  per  cent,  efficiency,  yield  at  550  kg. 

treated  with  sulphuric  acid  to  form  the  so-called  super  phos-  P^""  kw.-year,  requires  per  kg.  of  N.  . .      65       kw.hr. 

phates.     If  nitric  acid  is  used  in  place  of  sulphuric  acid  the  Cyanamide  process  66  per  cent,  efficiency 

super  phosphate  can  be  produced  at  the  same  time  as  a  fer-  '"   '^^'"'"^''^  ^   P"  «"'•  1°^^  '"  Seating 

tilizer  of  lime  nitrate,  or  if  preferred  a  high  concentration  of  '°  '^^■"bine  with  N.,  requires  per  kg.  of 

phosphoric  acid  can  be  produced  from  lower  grade  phosphate  ' 16.6kw.hr. 

rock.     Industries  of  this  kind  promise  more  favorable  results                 '^^^°  preparation  of  N. 
commercially   than    does   the   direct   production    of   fertilizer.              Aluminum  nitride  using  coal  to  heat  pro- 
If   low   grade   products   are   manufactured   at   close   prices   a                 ^"5^'^   to    temperature    of    reaction    re- 
very  large   volume  of  business  is  a  necessity  and  works  of  ^""■^^  per  kg.  of  N 12       kw.hr. 

this  character  and  magnitude  are  more  apt  to  be  a  result  of  Catalytic  method  of  combining  N  and  H 

successful   development   rather   than   an   initial   venture   in   a  '°  '"■""^  ammonia,  requires  per  kg.  of 

field  beset  with  uncertainties  as  to  the  profits  and  the  chances  l.SUw.hi. 

of  a  development  of  other  processes  reducing  these  if  they  '^'^°  Preparation    N  and    H,  refrigera- 

are  problematical.  "°"'  ^"^  compression  to  200  atmospheres. 

^  .■,,,.„,  T  ■,  ■,  The  general  tendency  abroad  in  figuring  the  cost  of  water 

Costs  of  Making  Products. — Let  us  consider  more  in  de-  .     ^        .  ,     .,  ...  ,  . 

,    ,  ,,,  •  I       ,  power  is  to  give  only  the  operating  costs  and  from  this  one 

tail  some  of  the  costs.     We  may  assume  approximately  that  »       r  j     ■  n  ,     ,   c  ,„         .     , 

.       .      ,  ,     ,        ,.  sees  costs  of  producing  power   figured  at  from   50   cents   to 

the  labor  and  repairs  in  furnace  room  and  absorbing  tower  „,  „„  i   i        ,.  j  •  ,, 

.     .    .        .,        ,  .,     .    .         .,.,,.  .$1.00  per  kilowatt  year  and  in  using  these  figures  erroneous 

will  cost  $10  per  ton  of  nitric  acid  and  if  nitric  acid  is  selling  .,  ,  ,  ...        .i,,t        i-  -i 

,  .      .  .    ,  ideas   have    been   widely   circulated.     In   this   country   it   has 

for  $60  per  ton,  we  have  a  margin  for  power  cost,  interest,  ,  ^      j     j  »■        ,  •  ,        ,,       ■  ,  .        , 

,  ,   „  J   T  1  .„„  1  r  been    standard    practice    to    consider   the    investment    in    the 

general   expense,   etc.,  of  $50.  and   if   we  produce   oOO   kg.   ot  i      .    ^i.   ^  •      .l  ^     r  j      •        ^i  i     • 

^  .  .  ,  . ,  .        .,,  .  '  °     .  power  plant,  that  is,  the  cost  of  producing  the  power.     It  -.s 

acid  per  kilowatt  year  it  will  require  two  kw.yr.   per  metric  .  ^     t  i   i_  j  ,■  , 

...  ;  ,        ,       ,,   .  quite  common  to  have  labor  and  supplies  cost  not  more  than 

ton  or  $25  per  kilowatt-year,  and  we  must  absorb  all  inter-  ,   ,,  ...         ^^  ■_  •,  ,i  •  i,  ,  ,        , 

.  ,  .,.-,.,.,,  ,  one  dollar  per  kilowatt-year,  but  this  would  not  be  considered 

est  charges  and  general  expense  in  this.     If  the  yield  can  be  .■       ^i_  .     r  t,t,  ,        •     ■  ■    , 

,  ,  .,  ,  ,,   ,       ^„„  as  representing  the  cost  of  power.     Where  a  chemical  mdus- 

made  550  kg.  per  kilowatt  year  and  we  can  sell  for  $60  per  .^u     u     i        i     .  •  i      .  n        ,i        i        ■ 

.,,  .       ,      ,  ^„„  ,  ,,,  try  owns  the  hydro-electric  power  plant  as  well  as  the  chenii- 

short  ton,  we  will  require   1.8  kw.yr.  or  $28  per  kw.yr.     We  ,  ,       ^,      i       ■  ^  ■•     •      i-      j  .  j       .i      • 

,  ,  ,     ,  cal  works,  the  foreign  practice  is  inclined  to  consider  the  m- 

must  assume  that  the   product  does  not  have   to  be   packed  ^         ^  ,     ,  ,.        ,,  ^       r  ,-        , 

,     ,  ,  ...  ...  vestment  as  a  whole  or  apportion  the  costs  of  operation  to 

for   shipment   and    that   there   are   no   selling   costs   involved,  ^,  .  ,  ^         ^  i   i      •    ,         ,  ■  •.   i    . 

.  ,  ■  L  the    various    departments,    while    interest    on    the    capital    is 

and  we  must  figure  on  an  output  so   that  our  units  may  be  ,  .   .,      .i.  ^.^        t-i  ,        /■  j      ■ 

,    .         ,      .  .        ,  ,  ^„„  charged  to   the   profits.      Ihe  costs  of  producing  power  are 

large  enough  to  bring  the  investment  in  plant   down  to  $80  ,,        ^  -r        i  t.  i  ^t  .         j   . 

'^  ,       .  ,  ,  ,     ,  ,      „„  ,    „,„  therefore  uniformly  much  lower  than  we  are  accustomed   to 

per  ton  of  acid  so  the  annual  charge  may  be  $8  or  net  .$20  ^  „,  ,  .  .■       •     .i        i.       ■ 

...  ,  -r  ^  „         ,  r  .  figure  on.     1  here  are  many  plants  in  operation  in  the  chemi- 

per  kilowatt-year,  and  if  $5  are  allowed  for  general  expense  .•,,•         ,         .,  ,         ,        r  ,     ■ 

,     ,  '        ...  ,        ,  ...    „„  ...  cal  industries  abroad  whose   real   costs   of   producing  power 

the  best  we  can  do  will  be  about  $15.00  per  kilowatt-year.  ,  j  .       ^-         ■      i  • 

are  no  lower  than  many  ot  the  more  favored  locations  in  this 

We  see  it  would  be  hopeless  to  attempt  to  put  this  acid  country. 
into  a  product  to  compete  with  the  fertilizer  prices,  for  they  Oflf-Peak  Loads. — One  of  the  chief  interests  in  the  chemi- 
are  some  50  per  cent,  lower  in  selling  price,  and  it  will  in-  cal  utilization  of  electrical  energy  is  centered  in  the  possi- 
volve  a  cost  for  some  raw  material  to  mix  with  the  acid,  the  bilities  of  ofif-peak  or  ofT-season  loads,  as  American  plants 
cost  of  manufacture  and  a  packing  and  shipping  charge.  We  generally  have  a  certain  proportion  of  power  which  can  be 
must  then  abandon  any  idea  of  making  fertilizer  from  nitric  disposed  of  to  better  advantage  than  selling  the  entire  out- 
acid  prepared  by  the  direct  oxidation  of  atmospheric  nitro-  put  as  low  priced  power  to  chemical  industries.  This  off- 
gen  in  the  electric  arc  until  such  time  as  we  can  improve  the  peak  power  is  difficult  to  utilize  in  furnace  work,  where  the 
very  low  efficiency  due  to  the  thermodynamic  limitations  of  cooling  of  the  furnace  and  its  charge  is  an  important  factor 
the  reaction.  We  can  only  hope  to  utilize  this  process  in  both  from  the  standpoint  of  cost  and  of  output,  and  again, 
the  manufacture  of  nitric  acid  coupled  with  some  other  pro-  adjustments  may  be  so  disturbed  from  an  interrupted  output 
duct  which  will  procure  for  it  a  higher  price.  There  is  for  as  to  be  absolutely  impracticable.  One  of  the  possible  solu- 
example  a  limited  demand  for  the  nitrate  of  sodium  NaNO:  tions  for  off-peak  utilization  appears  to  be  in  the  adoption  of 
used  in  the  dye  industry  and  this  is  manufactured  by  reduc-  some  system  where  fuel  is  also  utilized  and  the  radialion 
ing  nitric  acid  with  molten  lead  thereby  adding  another  losses  are  not  excessive  under  conditions  of  banked  fire  when 
manufacturing  operation  to  the  acid  cost.  This  nitrite  may  the  electric  portion  of  the  heat  energy  is  not  in  use.  Some 
be  cheaply  made  by  taking  a  mixture  of  NO  and  NO2  such  as  of  the  combination  processes  may  promise  a  solution  of  the 
we  would  have  in  parts  of  the  system  and  passing  it  into  off-peak  load  situation  more  attractive  than  the  straight  elec- 
water  or  sodium  hydroxide,  thus  trie  furnace,  which  is  difficult  to  cool  down  entirely  without 

NOj  -|-  NO  -\-  H2O  =  2  HNO3  unduly  affecting  the  conditions.     In  all  plants  the  volume  of 

or,  output    is    the    determining   factor    in    absorbing    the    general 

4NO  +  2  NaOH  =  NiO  -f  2  NaNOi  +  ILO  overhead  charges,  and  any  intermittance  must   diminish  oul- 

and  this  process  would  produce  a  product  selling  for  four  to  P"'  with  its  accompanying  disadvantages, 
five  cents  per  lb.    We  must  remember,  however,  that  the  price  If  the  furnace  could  be  operated  on  the  off-season  load 

of   nitric   acid    is   not   a    fixture   and    that   a   cheap    combined  and  its  product  stored,  and  the  chemical  works  utilizing  this 

nitrogen   fertilizer  will   cut   the   price   of   sodium   nitrate   and  product  could  operate  on  a  normal  schedule,  this  would  form 

hence  the  price  of  nitric  acid.     We  are  confronted  then  with  one  solution;  or  another  would  be  if  by  chance  the  off-sea- 

the  fact  that  all  processes  will  be  affected  by  the  success  of  son  power  were  available  at  the  time  the  greatest  demands 

any  one  process  that  is  a  large  enough  success  to  affect  the  were  to  be  met,  such  as  preparing  a  fertilizer  product  at  the 

market  conditions  of  combined  nitrogen  and  upset  the  ruling  season  of  fall  rains  for  the  early  spring  delivery.    All  of  these 

prices  in   the   fertilizer  industry.     It   is   useless  to  look  only  plans  however  suggest  the  necessity  of  operating  at  least  a 

to  cheap  power  as  a  solution  of  this  problem  as  the  real  so-  portion    of    the    plant    continuously    in    order    to    meet    fixed 

lution  is  in  the  improvement  of  processes.  charges    and    preserve    an    operating     organization.       If     the 
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chemical  works  requires  a  moderate  amount  of  power  for  its 
processes  in  year  around  operation  and  only  its  surplus  for 
manufacturing  its  crude  material  at  the  ofT-season  peak  it 
promises  the  greatest  possibilities. 

The  future  of  nitrogen  fixation  is  alluring  and  promises, 
many  developments  along  lines  other  than  those  we  have 
considered,  but  already  the  market  has  felt  the  effect  of  these 
various  processes  and  instead  of  nitrogen  being  figured  at 
thirteen  cents  per  pound,  it  is  confidently  predicted  it  will 
very  shortly  find  its   level  at   a  selling  price   of  about   eight 


cents,  making  a  cost  of  production  of  five  to  six  cents  per 
pound  and  thus  reducing  sodium  nitrate  to  about  1.33  cents 
per  pound,  or  approximately  $30  per  long  ton,  and  the  lower 
grade  mines  will  feel  this  and  be  forced  to  curtail. 

It  therefore  seems  very  certain  that  before  25  years  shall 
have  elapsed  since  Sir  Wm..  Crooks  made  his  memorable  ad- 
dress, the  Chile  nitrate  beds  will  have  vastly  curtailed  their 
production,  not  from  exhaustion  but  from  the  inroads  made 
by  the  onward  advance  of  chemical  and  electrochemical  engi- 
neering. 


"Home  Electrical"  at  the  Panama-Pacific 


One  of  the  most  attractive  exhibits  at  the  Panama-Paci- 
fic International  Exposition,  is  the  "Home  Electrical"  in  the 
Palace  of  Manufactures.  In  this  model  home,  electricity  is 
made  to  cook,  wash,  launder,  sweep,  dust,  and  perform  count- 
less other  domestic  duties,  as  well  as  to  heat,  light,  and  cool 
the  house. 

This  exhibit,  conducted  by  the  General  Electric  Com- 
pany, is  co-operative  to  the  extent  that  it  comprises  a  very 
comprehensive  display  of  devices  operated  by  this  com- 
pany's motors,  the  devices  themselves  being  the  products  of 
other  manufacturers,  many  of  whom  have  no  other  repre- 
sentation at  the  Exposition.  It  is  quite  in  contrast  with  the 
usual  manufacturer's  exhibit,  because  it  is  broadly  educa- 
tional, completely  operative  and  required  a  considerable  ex- 
pense compared  with  the  immediate  return  that  might  be  ex- 
pected through  the  sale  of  the  electrical  material  exhibited. 
The  idea  governing  the  design  of  the  exhibit  was  to  popu- 
larize generally  the  use  of  electricity  in  the  home. 

The  "Home  Electrical"  is  in  every  way  a  practical  mod- 
ern home.  Not  a  single  electrical  convenience  is  shown  but 
would  be  entirely  suitable  for  the  average  family  and  well 
within  the  means  of  a  man  of  moderate  income. 

The  building  itself  is  of  Spanish-California,  bungalow- 
design  and  inexpensive  cost,  of  gray  stucco,  with  a  long  col- 
umned portico  on  two  sides,  and  is  roofed  with  red  tile.  The 
interior  consists  of  a  large  living  room,  dining  room  with 
breakfast  alcove,  bed  room,  nursery,  sewing  room,  bath,-  kit- 
chen, refrigerator  room  and  laundry.  There  are  also  an 
electric  garage,  a  workshop  and  a  small  creamery.  The 
home  in  completely  furnished  and  attractively  decorated,  all 
in  good  taste. 

The  Living  Room 

Beginning  with  the  veranda  the  workings  of  electricity 
are  everywhere  in  evidence.  The  veranda  is  generously  il- 
luminated with  mazda  lamps  in  suitable  fixtures;  the  house 
number  is  an  electric  transparency,  and  electric  bells  oper- 
ted  by  transformers  announce  your  presence  at  any  door. 
The  living  room,  spacious  and  appropriately  furnished,  is 
lighted  with  mazda  lamps  placed  in  semi-indirect  fixtures, 
the  light  being  diffused  and  distributed  by  reflection  from 
tinted  walls  and  ceilings.  An  electric  "fireplace"  of  the  lu- 
minous radiator  type  furnishes  both  warmth  and  pleasing 
light.  The  electric  piano  player  entertains  visitors  with 
either  classical  or  popular  selections. 

Dining  Room 

Adjoining  the  living  room  is  the  dining  room,  also  suit- 
ably furnished.  This  room  is  lighted  by  fixtures  which  pro- 
vide direct  illumination  through  tinted  shades.  It  is  heated 
by  electricity  and  the  air  is  kept  constantly  stirred  and  re- 
freshed by  a  small  electric  fan.  The  dining  room  is  equip- 
ped with  electric  heating  devices  for  the  preparation  of 
lunches  and  light  refreshments.  There  is  a  radiant  toaster, 
an  electric  coflfee  pot,  a  tea  samovar,  a  disc  stove  for  general 


cooking,  a  uni-set,  a  chafing  dish  for  preparing  hot  soups  or 
desserts  and  an  electric  grill  for  broiling,  toasting,  prepar- 
ing eggs,  etc.  If  desired,  a  very  substantial  meal  can  be 
cooked  on  the  dining  room  table.  Another  electrical  feature 
is  the  warming  closet  at  the  entrance  to  the  butler's  pantry 
where  the  food  is  kept  hot  between  courses.  To  the  right 
of  the  dining  room  is  the  breakfast  alcove,  very  cosily  ar- 
ranged and  also  equipped  for  "table  cooking."  This  break- 
fast nook  looks  out  upon  a  vine-covered  patio,  upon  ferns 
and  flowers  and  a  little  green  yard  wherein  trickles  a  tiny 
spring. 

Between  the  dining  room  and  the  kitchen  is  the  butler's 
pantry.  In  it  is  installed  a  combination  butler's  sink  and 
dish-washer  for  cleaning  the  light  and  valued  wares.  On  a 
shelf  there  is  a  disc  stove  for  making  dressing  and  sauces, 
and  a  small  electrically  driven  buffer  for  polishing  nickel  and 
silver  pieces.  On  the  wall  is  the  annunciator  of  the  door  bell 
system  which  signals  information  to  the  maid  or  butler. 

The  Kitchen 

In  the  kitchen,  which  is  the  workshop  of  every  home, 
electricity  finds  its  greatest  field  of  usefulness.  An  electric 
range,  equipped  with  hot  plates,  broiler  and  ovens,  is  ready 
to  cook  the  largest  family  dinner.  A  constant  supply  of  hot 
water  is  insured  by  an  electric  water  heater  attached  to  the 
usual  kitchen  water  tank.  The  unpleasant  odors  of  cooking 
are  not  noticed,  as  a  household  ozonator  and  exhaust  fan 
combi'ne  to  remove  them  quickly  and  keep  the  air  in  the  kit- 
chen pure  and  fresh.  Should  the  day  be  chilly,  a  portable 
air  heater  can  be  put  into  service  by  inserting  a  small  wall 
plug.  A  new  device,  which  does  away  with  dirty  and  impure 
ice,  is  the  electrically  lighted  and  cooled  refrigerator, 
where  small  cubes  of  ice  also  may  be  obtained.  There  is 
also  an  electrically  driven  ice  cream  freezer,  if  home-made 
ices  and  creams  are  desired.  A  connection  with  the  inter- 
house  phone  for  saving  steps  is  the  final  kitchen  convenience. 

Electric  Bedroom  Conveniences 

The  bedroom  contains  many  electrical  conveniences  and 
articles  for  the  toilet,  including  an  electric  massage  vibrator, 
electric  curling  iron,  hair  dryer  and  boudoir  lamps.  There  is 
a  heating  pad  to  take  the  place  of  the  old-time  hot  water 
bag  and  a  small  electric  water  heater  in  case  of  sickness. 
The  bedroom  is  heated  by  electricity  in  chilly  weather  and 
cooled  with  an  electric  fan  when  the  nights  are  too  warm. 
There  is  a  connection  for  the  vacuum  cleaner.  The  room  is 
also  provided  with  a  telephone  connection  to  all  parts  of  the 
house  to  save  unnecessary  steps.  Most  interesting  of  all  the 
electrical  appliances  in  the  bedroom  is  the  burglar  switch 
which,  when  needed,  lights  every  lamp  in  the  house. 

Near  the  bedroom  is  the  nursery  with  its  electric  toys 
and  an  electrical  device  at  the  window  to  keep  the  room  sup- 
plied with  fresh  air  without  dangerous  drafts.  The  nursery 
is  heated  by  electricity  and  there  is  an  electric  nursery  out- 
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tit  fur  pi  fparini;  inecliiiiio.  fodil.  etc..  in  case  nl  sickness.  An 
electric  lieatiii^  luid  is  also  |ir(i\iilc(l  to  warm  up  cnld  liaiids 
and  toes. 

Sewing  by  Electricity 

Every  housewife  visiting  the  "Home  Electrical"  takes 
great  interest  in  the  sewing  room  with  its  electric  appliances 
for  sewing,  mending,  and  dressmaking.  The  sewing  machine 
is  operated  by  an  electric  motor  controlled  by  the  foot  trea- 
dle. .\  three  and  a  six-pound  electric  iron  are  located  on  a 
convenient  board,  and  a  small  portable  vacuum  cleaner  is 
used  to  pick  up  threads  and  scraps  of  cloth  without  effort. 
.\  connection  to  the  inter-house  phone  saves  many  steps  in 
tending  to  various  household  duties  during  sewing  hours.  A 
small  air  heater  and  a  fan  keep  the  room  warm  and  com- 
fortable at  all  seasons. 

The  Electrical  Laundress 

The  home  is  equipped  with  a  complete  electrical  laundry. 
There  is  a  quiet-running  washing  machine  and  an  electric 
mangle,  which  may  be  entrusted  with  delicate  pieces;  three, 
six,  eight,  and  twelve-pound  irons  for  any  ironing  and  press- 
ing which  may  need  to  be  done,  and  a  double  8-in.  hot  plate 
for  boiling  the  clothes.  A  collapsible  ironing  board  folds 
into  a  shallow  closet,  and  the  flatiron  switch  is  equipped  with 
a  pilot  light  to  indicate  whether  or  not  the  current  has  been 
turned  off.  An  air  heater  and  exhaust  fan  provide  comfort- 
able working  temperatures  under  all  weather  conditions. 

Provision  has  been  made,  in  the  shed,  for  constant  water 
pressure  all  over  the  house  when  the  water  supply  is  a  well 
or  spring.  Here  is  installed  an  automatic  air-pressure  sys- 
tem connected  to  the  water  supply,  keeping  the  pressure  con- 
stant at  any  desired  point.  The  air  pump  is  driven  by  a  small 
electric  motor,  controlled  by  a  pressure  switch. 

The  Electrically-Operated  Workshop 

Nearly  every  home  has  a  workshop  where  the-man-of- 
the-house  builds  and  repairs.  This  is,  perhaps,  more  true  of 
country  places,  and  it  must  be  remembered  that  the  "Home 
Electrical"  is  by  no  means  restricted  to  city  folk.  The  shop 
is  equipped  for  any  ordinary  repair  or  construction  work, 
with  a  work-bench,  bench-type  drill  press,  chipping  hammer, 
electric  riveter,  and  grindstone.  Then  there  is  a  buffing  out- 
fit, saw  table,  bench-type  lathe,  and  metal  melting  pot,  all 
electrically  operated;  handy  little  electric  soldering  irons 
and  an  electric  glue-pot  for  repairing  leaky  utensils  or  broken 
woodwork.  The  air  heater  of  sturdy  build  and  generous  ca- 
pacity is  ready  at  all  times  to  insure  comfort  in  the  shop. 

The  Electric  Garage 

In  the  garage  is  a  light  electric  coupe,  which  is  kept 
charged  automatically  by  a  mercury-arc  rectifier.  The  light- 
ing batteries  are  charged  by  a  small  vibrator.  A  small  port- 
able search  lamp,  which  can  be  operated  on  any  electrically- 
lighted  car,  is  used  for  close  examination  of  any  part  of  the 
car,  and  a  portable  electric  tire  pump  complete  the  car  equip- 
ment. Connections  arc  made  to  the  inter-house  phone  in 
both  garage  and  workshop.  ,\m  air  luater  is  also  installed  in 
the  garage. 

Dairying  by  Electric  Power 

Of  particular  interest  to  the  visitor  frcmi  rural  communi- 
ties is  the  dairy.  This  is  equiiiped  with  an  electrically-driven 
cream  separator,  liolllc  washer  and  churn.  In  conjunclinn 
with  these  appliances  is  an  automatic  refrigerator  and  milk 
cooler,  operated  by  a  thermostat  to  keep  the  temperature  of 
the  cooling  chamber  at  the  proper  point. 

More  than  anything  else,  the  "Home  Klectrical'  em- 
phasizes the  fact  that  electricity  is  readily  adaptal)le  to  all 
kinds  of  domestic  service  where  light,  heal  and  power  are  re- 
quired. All  these  electrical  conveniences  are  inexpensive  and 
most  of  them  cost  no  more  to  use  than  an  electric  iron. 


Personals 

Mr.  Geo.  Parley  has  resigned  his  position  as  electrical 
suiH-riiUendent  in  the  tnwn  of  Grcnfell,  Sask. 

Mr.  Wm.  O'Halloran  has  been  appointed  superintending 
engineer  of  water  works  and  electric  light  in  the  town  of 
Newmarket,  Ont. 

Mr.  L.  G.  Ireland,  manager  (if  the  Hydro-electric  Sys- 
tem, in  Brantford.  has  also  been  aiipoinled  manager  of  the 
Brantford  Street  Railway  System. 

Mr.  George  E.  Templeman  has  l)een  appointed  superin- 
tendent of  construction  and  maintenance  of  the  Montreal 
Electrical  Commission,  in  succession  to  Mr.  D.  B.  Mclntyre, 
resigned. 

Mr.  W.  E.  Veidl,  for  some  time  engineer  of  Roper,  Clarke 
&  Company.  I^imited,  engineers  and  electrical  jobbers,  Cor- 
istine  Building.  Montreal,  has  been  appointed  manager  of  the 
company. 

Mr.  L.  F.  Holmes,  formerly  of  St.  Catharines,  has  been 
appointed  superintendent  of  the  Hydro-electric  System  in 
Port  Dalhousie.  succeeding  Mr.  W.  R.  Savigny,  who  goes  to 
Merritton. 

Mr.  D.  L.  Howard,  inspector  of  C.  P.  R.  telegraphs  of 
the  Medicine  Hat  Division,  has  been  appointed  superintend- 
ent of  telegraphs  of  the  Alberta  division.  Mr.  Howard  is  a 
native  of  St.  John,  N.B. 

Dr.  Alexander  Graham  Bell,  inventor  of  the  telephone, 
was  awarded  the  Edison  medal  for  meritorious  achievement 
in  electrical  science  at  the  annual  meeting  of  the  American 
Institute  of  Electrical  Engineers. 

Mr.  W.  H.  Somers,  electrical  inspector  for  the  Hydro- 
electric Power  Commission  in  Chatham,  Ontario,  has  been 
given  jurisdiction  over  the  area  immediately  surrounding 
Chatham  and  as  far  west  as  the  international  boundary. 

Mr.  Wm.  Marshall,  recently  appointed  assistant  manager 
of  C.  P.  R.  telegraplis  in  charge  of  lines  west  of  Port  Arthur, 
was,  prior  to  his  departure,  the  recipient  of  a  very  flattering 
illuminated  address,  given  by  his  former  associates.  The  ad- 
dress was  also  accompanied  by  a  cabinet  of  silver  and  a  valu- 
able gold  watch. 

Mr.  T.  Hilliard,  formerly  with  the  Canadian  General 
Electric  Companj'.  and  more  recently  with  the  Canadian 
Crocker- Wheeler  Company,  of  St.  Catharines,  has  been  ap- 
pointed secretary  of  the  Purchasing  Commission  just  named 
by  the  Dominion  Government  in  connection  with  the  supply 
of  war  materials. 

Mr.  Stanley  M.  Smith  who  for  the  past  few  years  has 
been  representing  the  Canadian  Westinghouse  Coinpany  in 
the  inaritime  provinces  has  opened  an  office  in  the  Bank  of 
British  North  America  Building.  St.  John,  N.B.,  and  is  now 
representing  several  large  Canadian  firms  carrying  a  full  line 
of  electrical  machinery  and  supplies. 

Mr.  J.  W.  Hughes  has  been  appointed  electrical  engineer 
of  the  Eastern  lines  of  the  C.  P.  R.,  succeeding  Mr.  J.  A. 
Shaw,  who  has  been  made  electrical  engineer  of  the  entire 
C.  P.  R.  system.  Mr.  Hughes  was  formerly  assistant  to  Mr. 
Shaw,  and  has  been  several  years  with  the  C.  P.  R.,  prior  to 
which  he  was  on  the  staff  of  the  Mi>ntreal  Light.  Heat  and 
Power   I  iinipany. 

Mr.  D.  B.  Mclntyre,  the  superintendent  of  construction 
and  niaintenaiue  of  the  Montreal  IClectrical  Commission, 
has  resigned,  to  accept  a  position  in  New  York.  Mr.  Mc- 
lntyre has  been  with  the  Commission  for  two  years.  He  is 
a  Canadian  by  birth,  born  in  Ontario,  but  resided  for  many 
years  in  the  United  States  where  he  carried  out  a  large 
amount  of  underground  conduit  work.  He  has  invented  sev- 
eral appliances  used  in  this  class  of  construction. 
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B.  C.  E.  R.  Company  meet  the  competition  of 
the  jitney  with  reduced  fares— Vancouver  City 
criminally  negligent  of  the  rights  of  a  corpor- 
ation that  has  spent  approximately  fifty 
Bmillions  in  developing  the  province. 

On  May  3  announcement  was  made  l)y  the  British  Col- 
umbia Electric  Railway  that  on  and  after  May  10  the  com- 
pany would  offer  a  special  non-transfer  ticket,  good  only 
within  the  city  limits  of  Vancouver  and  Victoria,  B.C.,  at 
the  rate  of  8  for  25  cents.  The  issue  of  all  types  of  tickets 
previously  used  by  the  company  will  be  continued  at  the 
old  rate  to  cover  travel  where  transfers  are  demanded.  These 
rates  are  straight  5  cent  fare  (strip  of  'i  tickets  for  2.5  cents 
being  provided  for  the  accommodation  of  passengers). 
Workingmen's  tickets  at  10  for  40  cents,  consisting  of  :> 
white  tickets  which  can  only  be  used  liefore  8  a.m..  and  .5 
green  tickets  which  are  good  at  any  time,  and  the  usual 
arrangement  of  school  children's  tickets  at  10  for  2.5  cents. 
Mr.  Kidd,  general  manager  of  the  company,  in  announc- 
ing the  issue  of  special  tickets,  stated  that  the  serious  de- 
crease in  the  company's  receipts  made  it  necessary  to  choose 
between  two  alternatives.  One  was  to  reduce  expenses  by 
cutting  down  the  service  and  the  other  was  to  endeavor  to 
increase  travel  by  lowering  the  fares.  "It  must  be  apparent 
to  every  citizen  in  Vancouver  and  Victoria,"  said  Mr.  Kidd, 
"that  the  service  at  present  given  cannot  possibly  be  main- 
tained with  the  present  patronage.  To  cut  down  the  service 
would  have  meant  that  a  portion  of  our  plant  would  be  lying 
idle  and  a  large  number  of  men  would  have  to  be  laid  off, 
thereby  adding  to  the  number  of  unemployed  in  the  city.',' 

Mr.  Kidd  said  it  was  "impossible  for  anyone  to  predict 
with  anything  approaching  accuracy  the  effect  of  an  altera- 
tion in  fares.  Actual  experience  alone  could  give  precise 
information,  and  it  would  depend  largely  on  the  increased 
use  which  the  public  would  make  of  the  street  cars  to  prove 
whether  it  was  economically  possible  for  the  street  railway 
company  to  sell  eight  tickets  for  25  cents.  If  it  can  be  done 
the  B.  C.  Electric  will  do  it. 

"Many  of  the  street  railways  in  the  United  States,  for- 
tunately for  them,  are  receiving  assistance  in  solving  their 
jitney  problem  by  the  strong  action  of  the  municipalities 
and  state  legislatures,  in  enacting  special  regulations  to  meet 
the  dangerous  conditions  arising  out  of  this  new  form  of 
ill-regulated  and  irresponsible  competition.  This  company 
has  taken  no  part  in  fostering  an  antagonism  to  the  jitney, 
believing  that  the  common  sense  of  the  citizens  and  the 
authorities  will  sooner  or  later  result  in  adequate  regulations 
being  enforced.  The  public  who  ride  in  our  street  cars  are 
protected  by  the  most  stringent  government  regulations  un- 
der the  "Tramways  Inspection  Act,"  and  also  by  the  terms 
of  franchises  granted  to  it  in  mutual  good  faith  by  the  vari- 
ous municipalities,  franchises  which  have  always  Ijeen  lil)- 
erally  interpreted  by  the  company.  To  give  effect  to  those 
clauses  in  the  Tramways  Inspection  Act  alone,  clauses  de- 
vised for  the  protection  and  safety  of  the  public,  over  $300,- 
000  have  been  spent  by  us  on  this  one  item  during  the  last 


three  years,  a  sum  more  than  equal  to  the  value  of  all  tlie 
jitneys  that  are  at  present  competing  unfairly  against  us. 
To  give  you,  for  example,  a  few  of  the  government  regula- 
tions we  are  compelled  to  conform  to — and,  mind  you,  I  am 
not  complaining  about  them — the  type  and  design  of  the  cars 
we  use  is  controlled,  their  brakes  and  motors  are  all  period- 
ically rigidly  inspected,  their  carrying  capacity  is  limited,  pas- 
sengers are  prohibited  from  riding  upon  the  steps  or  fenders, 
gates  must  be  provided  to  protect  passengers  against  their 
own  carelessness,  all  cars  must  have  proper  warning  signals, 
and  the  movement  of  cars  passing  each  other  and  following 
each  other  is  regulated;  automatic  fenders  must  be  provided, 
sign  boards  must  be  visible  day  and  night  designating  the 
exact  route  cars  are  to  take,  and  in  addition  to  these  require- 
ments our  franchises  call,  among  many  other  heavy  responsi- 
bilities, for  a  well-timed  and  regulated  service  throughout 
the  day  over  all  routes,  paying  or  non-paying,  whether  the 
traffic   is  light  or  heavy. 

"Now  contrast  the  above  exacting  obligations  we  have  to 
meet  with  the  conditions  prevailing  upon  our  public  thor- 
oughfares today  with  the  jitney  service  in  its  present  un- 
regulated condition,  so  that  our  streets  are  becoming  a  men- 
ace to  every  citizen,  no  inatter  whether  he  is  a  pedestrian,  a 
patron  of  the  jitney  or  of  the  car  service.  All  this  company 
asks  is  that  it  shall  not  be  subject  to  unfair  competition; 
we  do  not  fear  any  fair  competition;  we  have  carried  the 
public  in  Vancouver  almost  from  the  foundation  of  the  city, 
through  the  many  years  of  its  wonderful  progress,  a  pro- 
gress in  which  the  company  has  played  a  conspicuous  part, 
and  our  business  is  to  continue  in  bad  times  as  well  as  in 
flourishing  times,  to  satisfy  the  public  in  all  its  reasonalile 
demands,  and  by  acting  fairly  to  it,  we  propose  to  continue 
as  the  transportation  company  throughout  our  territory." 

"Further,  the  unfair  jitney  competition,  the  absence  of 
even  the  most  reasonable  regulation  of  that  extraordinary 
traffic,  has  affected  the  credit  of  the  company  in  the  London 
money  market,  and  until  conditions  improve  any  further  ex- 
penditure on  its  tramway  system  will  be  altogether  out  of 
the  question.  In  England,  the  investing  public  is  hard  hit 
1)y  the  present  war,  and  nothing  would  contribute  more  to 
maintain  their  confidence  in  British  Colymbia  enterprises 
than  strong  and  speedy  action  by  the  authorities  resulting  in 
regulations  being  passed  placing  the  jitneys  on  the  same 
competitive  footing  as  the  street  car  company. 

"The  successful  future  of  the  B.  C.  Electric  and  the 
cities  of  N'ancouver,  \'ictoria  and  the  surrounding  muni- 
cipalities is  so  interwoven  that  the  authorities  and  the  com- 
pany should  co-operate  for  their  mutual  advanta.ge  and  the 
benefit  of  the  province.  The  company,  as  I  have  already 
said,  has  a  record  to  which  it  can  point  with  pride  as  to  its 
part  in  the  development  of  British  Columbia,  and  our  desire 
is  to  still  further  that  progress  along  sound  economic  lines. 

"To  come  back  again  to  the  ticket  question:  I  have  inti- 
mated that  the  reduction  of  fares  at  the  present  time  is  an 
experiment — an  experiment  which  we  hope  will  be  a  success 
if  our  patrons  give  us  their  loyal  support — this  they  have 
done  for  so  many  years,  and  if  they  will  continue  to  do  so, 
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ami  also  use  their  influence  to  prevent  our  competitors  hav- 
ing unfair  advantages — then  Vancouver  will  be  able  to  boast, 
and  that  boast  will  not  be  an  idle  one,  that  here  we  have 
the  cheapest,  safest,  cleanest  and  quickest  service  in  North 
America. 

"The  matter  now  rests  willi  the  puldic  who  must  be  tin- 
final  arbiters." 

In  connection  with  the  introduction  of  its  new  special 
ticket,  the  B.  C.  E.  R.  Company  decided  to  make  it  popular 
with  the  general  public.  As  tickets  were  to  be  printed  on 
cardboard  of  tango  color,  the  name  Tango  Ticket  was  chosen 
and  an  extensive  publicity  programme  was  carried  on  by  the 
company  during  the  week  May  3-10  to  bring  this  name  be- 
fore the  pul)lic  as  well  as  to  impress  upon  them  the  benefits 
which  would  accrue  to  the  travelling  public  from  the  stand- 
point of  economy  and  the  good  to  the  city  as  a  whole  as  a 
result  of  using  Tango  Tickets. 

Half  page  advertisements  were  taken  throughout  the 
week  in  all  daily  papers  in  Vancouver  and  Victoria  as  well 
as  considerable  space  in  weekly  publications  circulating 
throughout  the  cities.  Extensive  use  was  also  made  of  news 
articles,  written  from  a  local  standpoint,  as  to  the  advantages 
which  the  public  would  derive  from  the  use  of  the  Tango 
ticket.  One  very  striking  illustration  used  in  l)oth  advertise- 
ments and  news  articles  pointed  out  that  32  rides  at  5  cents 
fare  meant  an  expenditure  of  $1.60,  while  32  rides  on  Tango 
Tickets  cost  only  $1,  the  result  being  the  saving  to  the  indi- 
vidual of  60  cents  on  an  investment  of  $1.00. 

The  company  also  inaugurated  a  word  competition, 
prizes  being  offered  both  in  Victoria  and  Vancouver  of  $50. 
(First  prize  $20  and  eiglit  other  prizes  ranging  down  to  $2) 
for  the  largest  lists  of  words  which  could  be  formed  from 
the  letters  in  the  words  Tango  Ticket. 

Throughout  the  entire  week  every  car  in  Vancouver  and 
Victoria  carried  a  striking  fender  sign  noting  the  sale  of 
Tango  Tickets  on  Monday,  May  10.  Eight  sheet  posters 
were  also  displayed  on  billboards  along  the  tram  lines.  As 
a  result  of  the  publicity  methods  adopted  the  words  Tango 
Ticket  became  during  the  week  the  general  talk  of  the  pub- 
lic,  both   in   Vancouver   and   Victoria. 

The  company  also  arranged  to  have  May  10th  known  as 
Tango  Ticket  day  in  both  cities  where  the  new  tickets  will 
be  accepted.  The  conductors  of  each  car  will  wear  white 
satin  badges  on  which  is  printed  in  tango  color,  "Ask  me  for 
Tango  Tickets,  8  for  25  cents."  Tango  pennants,  12  by  16 
inches  in  size,  on  which  are  printed  the  words  Tango  Ticket, 
will  also  be  floated  from  the  trolley  pole  of  each  city  car. 


Approved  track  construction  for  city  service — 

Crushed  stone  base  with  concrete 

slab  covering. 

A  brief  resume  of  tlic  experience  of  the  Virginia  Railway 
&  Power  Company,  of  Richmond,  Va.,  in  the  various  methods 
of  track  construction,  covering  a  period  of  the  last  20  years 
is  given  in  tlic  current  issue  of  Electric  Traction.  It  is  of 
special  interest  to  note  that  the  final  decision  of  the  com- 
pany is  in  favor  of  a  7-inch  rail  as  shown  in  tlie  illustration, 
using  white  oak  ties  on  a  foundation  of  cruslied  stone  with 
concrete  paving  slab  above. 

In  18!)6  the  tracks  on  certain  streets  were  built  of  llj-lb.. 
8-in.  rail,  laid  on  white  oak  ties,  with  concrete  exten<ling 
from  6  ins.  under  them  to  their  tops.  This  construction  later 
proved  defective.  In  1003  it  was  necessary  to  renew  a  num- 
ber of  the  rail  bonds,  while  five  years  later  it  was  necessary 
to  renew  a  very  large  proportion  of  the  Ijonds.  This  track 
continued  to  prove  costly  to  maintain,  costing  nearly  three 
times  as  much  as  an  earth  supported  track  on  a  parallel 
street  with  about  the  same  density  of  traftic.  Moreover,  it 
developed   corrugations   very   badly. 

Prior   to    1910   the   company   had    done    little    track    con- 


struction or  reconstruction,  but  in  thai  year  arrangements 
were  made  to  reconstruct  their  main  line  tracks.  At  that 
time  the  standard  construction,  specified  by  the  city  engineer, 
called  for  a  concrete  foundation.  About  a  mile  of  track  was 
built  with  concrete  foundation,  extending  (i  ins.  below  the 
rail.  Carnegie  steel  lies  (M-'.l^)  and  Lorain  l()(l-:!40  rail  sec- 
tion were  used. 

In  the  summer  of  1011,  however,  the  chief  engineer  of 
the  ciMupany,  persuaded  the  city  officials  to  authorize  a 
change  in  the  standard  construction,  permitting  a  foundation 
of  crushed  stone  with  concrete  paving  slab  between,  on  top 
and  at  the  ends  of  ties. 

The  track  which  had  been  laid  a  number  of  years  before 
with  concrete  foundation  and  steel  channel  tics,  was  opened 
up  about  this  time,  and  it  was  found  that  the  concrete  was 
in  excellent  condition.  At  6-ft.  intervals  V-shaped  excava- 
tions were  made  and  new  Carnegie  steel  ties  embedded.  On 
one  street,  where  wooden  ties  had  been  used  in  concrete 
foundations,  however,  the  concrete  was  found  to  be 
very  liadly  broken  up.  the  breaks  occurring  mainly  under  the 
rails.  In  two  miles  of  track  only  one  slab  of  concrete  large 
enougli  to  cover  two  ties  was  found  that  was  not  fractured. 
The  breaking  up  of  the  foundation  was  due  chiefly  to  trench- 
es which  had  been  dug  under  the  tracks  and  had  later  settled, 
improper  rolling,  etc. 

During  the  fiscal  year  of  1911-12  the  company  laid  11.- 
400   ft.   of   9-in.   114-lb.    ( Lorain  '109-340    section),   this   section 
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Type  of  Construction   Adopted   In   1913  When  City  Agreed  to  Use  of 

7-ln.   Rail   Instead   of  9-ln.   Rail,  and  the  Standard   for  AH 

Track   Constructed   In   City    Limits 

having  the  web  thickened  1/16  in.  Electrically  welded  joints 
were  also  adopted  as  standard,  3,630  joints  being  installed 
that  year. 

During  the  fiscal  year,  ending  January  30,  1913,  the  com- 
pany laid  35,000  ft.,  114-lb.  rail  being  laid  throughout.  About 
4,000  ft.  of  the  old  concrete  foundation  in  which  Carnegie 
steel  ties  had  been  used,  was  found  to  be  in  fairly  good  condi- 
tion wlicn  the  track  was  torn  up.  About  one  mile  of  the  new 
construction  was  with  creosoted  pine  ties,  tie  plates  and 
screw  spikes  and  the  rest  with  white  oak  ties  and  cut  spikes. 
.•\11  of  this  track  was  laid  on  a  crushed  stone  foundation  with 
concrete  paving  slab.  During  this  year  2,977  joints  were 
electrically  welded. 

During  the  spring  of  1913  the  company  laid  (i.lOO  fl.  of 
track  with  Lorain  114-340  section  on  white  oak  ties,  with 
concrete  slab  to  support  the  paving. 

In  the  fall  of  1913.  the  Administrative  Hoard  of  the  City 
of  kiclimond  granted  the  company  permission  to  use  a  7-in. 
instead  of  a  9'in.  rail,  and  also  unanimously  over-ruled  the 
recommendation  of  the  city  engineer  that  the  company  be  re- 
(iuire<l  to  use  a  concrete  foundation  to  all  Irack. 

During  the  fall  of  that  year  and  the  following  spring 
17.200  ft.  of  track  was  laid  with  Lorain  116-434  section,  using 
white  oak  ties,  crushed  stone  foundation  and  concrete  paving 
slab.  During  the  season  of  1914  the  company  rehabilitated 
13,0011  ft.  of  track,  using  practically  old  rail  which  had  been 
electrically  welded  and  was  in  good  condition.     Old  defective 
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lies  were  replaced  with  white  oak  ties,  a  concrete  foundation 
was  placed  under  the  track  and  a  concrete  paving  slab  put  in. 
The  present  procedure  in  track  construction  is  as  fol- 
lows: After  excavation,  the  trench  is  rolled  thoroughly  with 
a  lO-ton  roller.  Crushed  stone  is  then  placed  in  the  trench 
to  a  depth  of  5  ins.,  the  track  laid  and  loose  stone  tlirown  in 
so  as  to  surface  the  track  to  the  proper  grade.  Traffic  is 
then  turned  over  the  track  for  a  period  varying  from  three  to 
six  days,  depending  upon  its  density.  The  track  is  then  gone 
over  again  and  resurfaced,  tamped  and  lined  up,  after  whicli 
the  concrete  paving  slab  (a  1:3:5  mixture)  is  poured. 


The  C.  M.  &  St.  P.  Electrification— Further  de- 
tails of  first  3000  v.,  d.  c,  Equipment 

By  C.  A.  Goodnow* 

The  Chicago,  Milwaukee  &  St.  Paul  Railway  Company 
is  now  engaged  in  the  electrification  of  that  portion  of  its 
main  line  to  the  Pacific  coast  between  Harlowton,  Mont.. 
and  Avery,  Idaho,  a  distance  of  440  miles.  This  project  is 
of  special  interest  because:  (1),  it  provides  for  the  electrifi- 
cation of  four  entire  engine  districts;  (2),  this  work  is  being- 
done  to  effect  economies  in  operation  on  a  single  track  line 
of  moderate  traffic  and  not  to  overcome  congestion  on  a 
busy  line  now  working  to  its  capacity  or  to  eliminate  the 
smoke  nuisance. 

Between  Harlowton  and  Avery  this  line  crosses  three 
mountain  ranges,  the  Belt  Mountains  at  an  elevation  of  5,- 
768  feet,  the  Rocky  Mountains  at  an  elevation  of  6,350  ft., 
and  the  Bitter  Root  Mountains  at  an  elevation  of  4,200  ft. 
There  are  several  tunnels,  the  longest  of  which  is  the  St. 
Paul  Pass  tunnel  at  the  summit  of  the  Bitter  Root  Moun- 
tains, 9,000  ft.  long.  The  maximum  grade  westbound  is  2 
per  cent,  for  20.8  miles  on  the  eastern  slope  of  the  Rocky 
Mountains,  while  the  maximum  grade  eastbound  is  1.7  per 
cent,  for  24  miles  approaching  the  St.  Paul  Pass  tunnel.  The 
hardest  problem  of  this  nature,  however,  is  presented  by 
the  continuous  1  per  cent,  grade  for  44  miles,  ascending  the 
western  slope  of  the  Belt  Mountains,  involving  as  it  does  the 
necessity  for  special  precautions  to  avoid  overheating  the 
motors  while  working  at  their  maximum  capacities  for  this 
long  period  of  time. 

Besides  the  yards  at  Harlowton  and  Avery,  intermediate 
terminals  are  now  located  at  Three  Forks,  Deer  Lodge  and 
Alberton.  These  terminals  are  all  small  and  with  the  ex- 
ception of  Butte  and  Missoula,  there  are  no  towns  of  any 
importance  within  these  limits.  There  is,  therefore,  prac- 
tically no  breaking  up  of  trains  as  all  traffic  is  through  busi- 
ness. Including  these  yards  and  side  tracks  about  650  miles 
of  track  will  be   electrified. 

Power  will  be  purchased  from  the  Montana  Power  Com- 
pany. Owing  to  the  ample  supply  of  water  power  available 
and  the  low  cost  of  construction,  the  unusually  low  contract 
rate  of  $0.00536  per  kilowatt  hour  has  been  secured.  By 
contracting  for  its  power  the  railroad  thus  avoids  expend- 
ing directly  the  large  amount  required  for  the  construction 
of  power  plants.  To  minimize  peak  loads  it  is  probable  that 
the  duties  of  the  train  and  power  despatchers  will  be  com 
bined.  In  this  way  the  spacing  of  trains  can  be  best  ar- 
ranged to  keep  the  peak  loads  down  to  the  minimum.  With 
the  traffic  existing  on  this  line  it  is  expected  that  this  can 
be  done  without  serious  interference  with  the  operation  of 
freight   trains. 

Tie-in  Transmission  System 

To  minimize  the  dangers  of  interruptions  to  the  delivery 
of  power  a  tie-in  transmission  system  is  being  built  by  the 
railway  to  permit  feeding  each  substation  from  two  direc- 
tions and  from  two  or  more  sources  of  power.     The  trans- 
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mission  line  is  being  constructed  with  wooden  poles,  will 
operate  at  100,000  volts  and  in  most  cases  will  follow  the 
right  of  way. 

The  Montana  Power  Company  will  deliver  energy  to 
the  line  at  seven  points  between  Harlowton  and  .A.very.  On 
the  engine  district  between  Three  Forks  and  Deer  Lodge, 
on  which  work  is  now  under  way,  three  substations  are  be- 
ing built  to  convert  the  100,000  volt,  60-cycle,  3-phase  alter- 
nating current  to  3,000  volts  direct  current.  This  is  the  first 
direct  current  installation  using  as  high  a  potential  as  3,000 
volts  and  was  adopted  after  observing  the  results  secured 
with  the  2,400-volt,  direct  current  installation  of  the  Butte, 
.\naconda  &  Pacific,  which  parallels  the  line  of  the  St.  Paul 
for  a   short  distance  west  of  Butte. 

The  trolley  construction  is  of  the  catenary  type,  with 
two  4/0  trolley  wires  flexibly  suspended  from  a  steel  caten- 
ary and  supported  on  wooden  poles  with  brackets  on  tangents 
and  flat  curves  and  cross  spans  on  the  sharper  curves  and  in 
yards,  the  twin-conductor  trolley  consisting  of  two  4/0  wires 
suspended  side  by  side  from  the  same  catenary  by  independ- 
ent hangers  alternately  connected  to  each  trolley  wire.  This 
Iiermits  the  collection  of  very  heavy  current  by  reason  of 
the  twin  contacts  of  the  pantograph  with  the  two  trolley 
wires. 

Contracts  were  let  last  year  for  9  freight  and  3  passenger 
locomotives  for  use  on  the  first  engine  district,  while  9  ad- 
ditional locomotives  were  ordered  early  this  month  for  use 
on  the  second  engine  division  from  Three  Forks  to  Harlow- 
ton. The  passenger  locomotives  are  designed  to  haul  800- 
ton  passenger  trains  at  a  speed  of  60  miles  per  hour  on  the 
level,  or  35  miles  per  hour  on  a  1  per  cent,  grade,  and  will 
be  equipped  with  oil-fired  steam  heating  outfits  for  heating 
the  train.  The  freight  locomotives  are  designed  to  haul  a 
2.500-ton  train  on  all  grades  up  to  1  per  cent,  at  a  speed  of 
approximately  16  miles  per  hour.  This  same  train  load  will 
be  carried  unbroken  over  the  1.7  and  2  per  cent,  grades  with 
the  help  of  a  second  similar  locomotive  acting  as  a  pusher. 
.\t  the  summits  of  the  grades,  provision  is  being  made  to 
run  the  pusher  locomotive  around  the  train  and  coupling  it 
to  the  head  end  to  assist  in  the  electric  braking  on  the  des- 
cending slopes.  In  addition  to  providing  the  greatest  safety 
in  operation,  this  will  also  enable  a  considerable  amount  of 
energy  to  be  returned  to  the  trolley  for  the  assistance  of 
other  trains  and  reduction  in  the  power  bill.  The  electric 
locomotives  will  have  sufficient  electric  braking  capacities 
to  hold  the  entire  train  on  the  down  grade,  leaving  the  air 
lirake  equipment  for  use  in  emergencies  or  when  stopping 
the   train. 

First  Section  to  Operate  in  October 

.\t  the  present  time  work  is  being  actively  pushed  on  the 
engine  district  between  Three  Forks  and  Avery,  113  miles, 
crossing  the  summit  of  the  Rocky  Mountains,  and  it  is  ex- 
pected that  this  will  be  ready  for  operation  next  October. 
Work  is  now  also  being  started  on  the  engine  district  from 
Three  Forks  east  to  Harlowton  and  it  is  planned  to  start 
work  on  an  additional  district  each  year  until  all  four  are 
completed.  The  contract  with  the  electrical  company  pro- 
vides that  the  entire  440  miles  be  in  electric  operation  by 
January  1,  1918. 

Several  important  economies  are  expected  from  the  elec- 
trification of  this  line.  In  the  first  place  this  is  the  first  time 
an  entire  engine  district  has  been  electrified,  permitting  the 
complete  substitution  of  electric  for  steam  locomotives  be- 
tween the  terminals.  In  other  installations  through- 
out the  country  only  a  portion  of  a  division  has  been  electri- 
fied, resulting  simply  in  a  shortening  of  the  steam  operated 
engine  district.  With  the  present  schedules  enforced  with 
train  employees  this  has  not  enabled  the  savings  to  be  secured 
which  will  result  from  the  electrical  operation  of  the  entire 
engine  district.     Furthermore,  with  the  electrification  of  four 
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adjoining  engine  districts,  it  is  planned  to  change  locomotives 
only  at  the  second  terminal  or  at  Deer  Lodge.  The  crews 
will  lit  changed  at  the  intermediate  terminals,  Three  Fork-, 
and  Alberton,  but  there  will  not  be  the  delay  incident  to  t'lie 
present  Methods  of  operation.  It  will  be  possible  to  al>an- 
don  thtso  intermediate  terminals  with  the  exception  ol  a 
.small  amount  of  trackage  on  which  to  set  out  bad  order 
cars,  hot  boxes,  etc.  It  is  also  expected  that  with  the  low 
contract  price  for  power  which  has  been  secured,  a  consider- 
able saving  will  be  made  over  the  amount  now  expended 
for  fuel.  From  these  and  other  savings  expected,  it  is  antici- 
pated tliat  this  expenditure  will  yield  a  very  attractive  return 
on  the  investment.  If  this  is  realized,  it  is  possible  that  elec- 
trification may  be  extended  from  Avery  across  the  Cascade 
Mountains  to  Seattle  and  Tacoma,  a  total  distance  from  Har- 
lowton  of  850  miles,  but  not,  however,  in  the  near  future. 


Enthusiastic  Meeting  in  Favor  of  Hydro-radials 

.\s  typical  of  similar  meetings  being  Iield  at  various 
points  in  the  province  of  Ontario  in  favor  of  the  Hydro  Ra- 
dial movement,  an  enthusiastic  meeting  was  held  in  Hamil- 
ton on  May  13th,  at  which  ci\ic  representatives  and  dele- 
gates from  adjoining  municipalities  met  to  discuss  and  place 
themselves  on  record  as  favoring  the  scheme.  The  follow- 
ing resolution  involving  organization  and  the  appointment 
of  officers  was  unanimouslj'  adopted; — 

"That  this  meeting  representing  some  13  municipalities 
of  the  counties  of  Wentworth  and  Haldimand,  having  in 
view  the  immense  advantages  to  be  derived  in  this  province 
from  the  construction  of  radial  railways  under  the  Hydro- 
electric Commission,  in  order  to  uphold  the  hands  of  the 
said  commission  and  place  an  organization  at  their  disposal 
does  here  and  now  form  itself  into  a  union  to  be  known  as 
the    Greater   Hamilton    Hj'dro-electric    Kadial   union. 

"That  the  members  of  this  union  shall  be  the  muncipali- 
ties  here  now  represented,  together  with  any  other  munici- 
palities in  the  district  having  similar  needs  and  being  in  en- 
tire sympathy  with  the  objects  of  this  union. 

"That  the  objects  of  this  union  shall  be  the  dissemijia- 
tion  of  useful  information  amongst  its  members  and  giving 
assistance  to  the  commission  in  gathering  of  necessary  sta- 
tistics; an  organization  for  campaign  purposes  acting  auto- 
matically when  the  engineers  of  the  commission  are  in  a 
position  to  place  in  its  hands  all  information  as  to  cost  of 
construction,  operation,  method  of  financing  and  location  of 
line;  to  educate  every  citizen  in  the  municipalities  covered 
by  said  union  in  order  that  when  the  said  municipalities  are 
asked  to  guarantee  the  debentures  to  build  said  line,  the  re- 
sponse will  be  a  unanimous  one. 

"The  executive  committee  shall  be  composed  of  the  of- 
ficers, twelve  members  and  the  mayor  or  reeve  of  the  muni- 
cipality. 

"And  the  officers  together  witli  such  members  as  can 
conveniently  attend  shall  constitute  a  quorum  for  the  trans- 
action of  such  business  as  may.be  necessary  during  the  in- 
tervals between  the  general  meetings  of  the  executive  com- 
mittee." 


Regulating  the  Jitneys  in  San  Francisco 

An  (irdinancc  regulating  the  operation  <<i  jilney  buses 
has  just  been  passed  by  the  Board  of  .Supervisors  of  San 
l^ancisco.  It  will  be  noted  that  the  regulations  do  not  com- 
pensate the  city  for  any  loss  in  revenue  due  to  the  reduction 
in  street  car  receipts  which,  in  the  case  of  many  C.inadian 
cities,  is  very  considerable. 

Before  operating  a  jitney  bus  the  owner  must  obtain  a 
permit  from  the  Police  Commission,  and  the  driver  must  ob- 
tain an  operator's  permit. 

The   application    for   a    permit    must    set    forth    the    type 


and  make  of  the  vehicle,  its  horse-power,  factory  number, 
state  license  number,  seating  capacity;  name  of  owner  or 
lessee;  name  of  driver  and  the  number  of  his  state  license. 
The  driver  must  have  had  at  least  30  days'  experience  in 
running  an  automobile  in  San  Francisco;  must  be  physically 
qualified  to  drive  a  motor  car  safely,  with  sight  and  hearing 
unimpaired;  and  must  pass  an  oral  examination  to  show 
his  knowledge  of  the  traffic  laws  and  rules  of  the  city. 

The  applicant  must  file  a  bond  or  an  insurance  policy 
in  the  sum  of  $10,000  to  pay  all  loss  or  damage  that  may 
result  to  any  person  or  property  from  the  negligent  opera- 
tion of  or  defective  construction  of  said  jitney  bus,  or  which 
may  arise  or  result  from  any  violation  of  any  of  the  pro- 
visions of  this  ordinance  or  the  laws  of  the  state  of  Cali- 
fornia. The  recovery  upon  said  bond  shall  be  limited  to 
$5,000  for  the  injury  or  death  of  one  person  and  to  the  ex- 
tent of  $10,000  for  the  death  or  injury  of  two  or  more  per- 
sons in  the  same  accident  and  to  the  extent  of  $1,000  for  the 
injury   to   or  destruction   of   property. 

License  fees  are  to  be  paid  in  advance,  varying  with  the 
seating  capacity  as  follows:  Seating  capacity  five  or  less, 
$10  per  year;  six  or  seven,  $15;  eight  to  fifteen,  $25;  more 
than  fifteen.  $40.  The  driver  must  hold  a  state  chaufTeur's 
license  and  must  wear  a  badge  issued  by  the  Police  Com- 
mission at  a  cost  of  $1. 

Passengers  are  not  allowed  to  ride  on  the  running 
boards  or  fenders.  Buses  must  be  provided  with  horns  or 
bells,  which  must  be  sounded  before  crossing  any  intersect- 
ing street.  Buses  must  be  swept  and  cleaned  daily,  thor- 
i>ughly  washed  weekly,  and  disinfected  whenever  directed 
l)y  the  Board  of  Health. 

Drivers  are  forbidden  to  smoke  while  there  are  passen- 
gers in  their  cars.  A  driver  who  operates  his  car  while  un- 
der the  influence  of  liquor,  or  in  a  careless  or  dangerous 
manner,  forfeits  his  right  to  the  badge  already  mentioned 
and  is  disqualified  from  driving  a  jitney  bus. 

Before  taking  a  descending  grade  of  5  per  cent,  or  over, 
the  driver  must  reduce  speed  so  as  to  test  his  brakes,  which 
must  also  be  inspected  and  tested  daily.  Non-skid  devices 
are  required  when  operating  on  slippery  pavements.  Buses 
must  come  to  a  full  stop  before  crossing  a  steam  railroad 
track.  In  loading  or  unloading  passengers,  the  side  of  the 
vehicle  must  be  within  2  ft.  of  the  right-hand  curb. 

In  case  of  fire,  accident,  parades,  obstruction,  breaks 
or  repairs  in  streets,  or  to  prevent  congestion  of  traffic,  or 
under  other  necessity,  the  police  may  divert  jitney  buses 
from   their   regular  routes   to  other  streets. 

The  violation  of  any  of  the  provisions  of  the  ordinance 
is  punishable  by  revocation  of  permit,  a  fine  not  to  exceed 
$100,  or  imprisonment  for  a  period  of  not  more  than  three 
months,  or  by  both  such  fine  and  imprisonment. 
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The  gcnemotor— An  electric  starter  made  specially  by  the 
C.  C.  K.  Co.  for  Ford  motor  c.irs. 
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Safeguarding  the  Eyesight  of  School  Children — 

An  Insistent  Demand  for  Both  Humane 

and  Economic  Reasons 

By  M.  Luckiesh* 

According  tu  the  ;ivailal)le  statistics  about  10  per  cent,  of 
the  number  of  school  children  examined  are  found  to  have 
defective  vision.  In  many  cases  the  percentage  of  defectives 
has  been  found  to  increase  with  increasing  age.  This  in- 
crease can  be  attributed  largely  to  the  manner  in  which  the 
eyes  are  used.  Light  being  essential  to  vision,  it  is  natural 
to  turn  to  lighting  for  a  possible  cause  of  the  increase  in  the 
number  of  children  with  defective  vision.  Considering  those 
that  are  already  defective  it  is  certain  that  proper  lighting 
and  proper  use  of  the  eyes  will  result  in  a  large  numl)er  lie- 
ing  permanently  cured.  Further,  this  is  an  age  of  preven- 
tion as  well  as  cure.  Prevention  of  defective  eyesight  means 
proper  lighting  and  proper  use  of  the  eyes.  It  should  be 
remembered  that  the  child's  eyes  are  immature  in  growth 
and  function  and  therefore  quite  susceptible  to  misuse.  In- 
sufficient illumination  whether  due  to  shadows  owing  to  im- 
proper direction  of  light  or  to  an  actual  deficiency  in  the 
amount  of  light  at  a  particular  desk  results  in  the  tendency 
of  the  child  to  hold  the  reading  matter  too  close  to  his  eyes. 
Practising  this  continually,  results  in  a  malformation  of  the 
eye  muscles  and  consequent  near-sightedness.  The  tend- 
ency once  begun  requires  more  effort  to  correct  than  to 
prevent  beforehand. 

Glare  from   windows,   blackl)oards,  glazed  paper  or  arti 
ficial    light   sources    causes   eye-fatigue   with    resulting    disor- 
ders  too   complicated    to   discuss   in   a   paper   of   this   nature. 
A   lack  of  training  in   avoiding   such   conditions   also   aids   in 
increasing  the  number  of  children  havin.g  defective  vision. 

Prof.  Johan  W'idmark  of  Sweden  in  a  paper  on  "The  De- 
crease of  Short-sightedness  in  Secondary  Schools  for  Boys 
in  Sweden,"  presented  at  the  Fourth  International  Congress 
on  School  Hygiene  held  in  Buffalo  in  19i:i,  publishes  some 
interesting  statistics  referring  to  three  kinds  of  schools, 
"classical,"  "mixed"  and  "modern."  These  illustrate  the  in- 
crease in  near-sightedness  with  increasing  grade  of  class. 
The  classes  are  named  first,  second,  third,  fourth,  fifth,  lower 
sixth,  upper  sixth,  lower  seventh,  and  upper  seventh.  The 
corresponding  percentage  of  near-sighted  pupils  is  shown 
for  each  class.  The  most  striking  feature  is  the  unquestion- 
alile  increase  of  near-sightedness  from  class  to  class,  a  fur- 
ther point  of  interest  being  the  greater  prevalence 
of  near-sightedness  in  the  "classical"  school  than  in 
the  "modern"  school.  Another  school  which  has  both  the 
classical  and  modern  side  has  in  general  a  slightly  less  per- 
centage of  near-sighted  pupils  than  found  in  the  classi- 
cal school. 

These  statistics  also  show  the  steady  decrease  in  the 
percentage  of  short-sightedness  in  the  highest  classes  of  all 
the  state  secondary  schools  for  boys  in  Sweden  from  1895  to 
190G.  Data  obtained  in  1883  but  perhaps  not  directly  com- 
parable with  the  foregoing  data  showed  a  percentage  of  near- 
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siglitedness  as  liigli  as  05  per  cent,  in  some  schools.  Prof. 
W'idmark  accounts  for  the  decrease  in  short-sightedness  in 
recent  years  as  follows: 

Among  the  hygienic  improvements  which  have  been  ef- 
fected during  recent  years  in  our  schools  and  in  all  the 
conditions  relating  thereto  I  should  be  disposed  to  mention 
first  the  improvements  in  the  lighting  of  rooms  and  in  the 
printing  of  the  books  used  by  pupils,  and  that  for  this  reason 
among  others,  the  influence  of  these  changes  is  of  effect 
in  the  homes  too,  the  strain  on  the  eyes  when  the  pupils  are 
busy  with  the  preparation  of  lessons  being  thereby  much  re- 
duced. If  the  comparison  is  made  between  the  methods  of 
lighting  rooms  now  and  those  of  ten  years  ago,  the  differ- 
ence  is   very  striking,   both   at   school   and  at   home. 

He  further  comments  upon  the  significance  of  the  de- 
creased use  of  the  old  Gotliic  types. 

Opinions  of  Other  Authorities 

At  tlic  llufialo  meeting  on  School  Hygiene,  conserva- 
tion of  vision  received  marked  attention  as  is  illustrated  liy 
the  following  abstracts: 

D.  P.  MacMillan,  director  of  child  study  in  the  public 
schools  of  Chicago,  states:  "Defects  of  the  senses  of  sight 
and  hearing,  to  which  appeal  is  largely  made  in  school  room 
activities,  are  considered  by  some  to  be  the  primary  causes 
of  delay  or  derangement  of  normal  development,  and  they 
lead   to   the   formation   of  injurious   habits,   etc." 

W.  H.  Brainerd,  an  architect  of  Boston,  states  in  dis- 
cussing "The  Ideal  School  Site":  "The  first  purpose  of  the 
school  is  instruction.  The  first  need  of  instruction  rooms  is 
light  for  the  use  of  the  eyes  and  apparatus.  Light  must  be 
in  abundance  and  without  glare.  Sunlight  should  reach  all 
instruction  rooms,  and  others  as  far  as  possible.  Long 
continued  hot  sunlight  is  not  desirable  in  class-rooms.  The 
desirability  of  exposure  for  class-rooms  is  in  the  following 
order:  easterly,  southerly,  westerly,  h'or  large  buildings  a 
site  permitting  of  the  major  axis  running  northeast  and 
southwest  is  most  desirable.  Class-rooms  should  have  the 
easterly  and  southerly  exposures;  assembly  halls  and  acces- 
sories westerly  and  northerly  exposures." 

Dr.  F.  Park  Lewis  of  Buffalo  in  a  paper  on  "Sight  Saving 
and  Brain  Saving,"  states:  "It  is  an  accepted  fact,  recognized 
by  ophthalmologists  everywhere,  that  changes  occur  in  the 
eyes  of  children  during  the  period  of  their  school  life,  of 
which  the  most  prominent  symptom  is  a  steadily  progres- 
sive development  of  near-sightedness.  As  definitely  formu- 
lated by  the  late  Prof.  Dufour:  (1)  In  all  schools  the  number 
of  short-sighted  pupils  increases  from  class  to  class.  (2) 
The  average  degree  of  short-sightedness  increases  from  class 
to  class.  (3)  The  number  of  short-sighted  pupils  increases 
with  the  increase  in  school  demands." 

Dr.  James  Kerr  of  London,  states:  "Ocular  experience 
is  the  only  final  test  of  illumination.  Eyestrain  is  due  to 
fatigue  due  to  overwork  or  glare.  The  eye  adapts  itself 
to  brightness  by  varying  its  sensitiveness.  Primary  glare  is 
due  to  physical  effects  on  the  retina,  secondary  glare  to  diffi- 
culty in  adaptation.     One   third  of  our  school  children   have 
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such  defective  visual  acuity  that  better  illumination  is  neces- 
sary than  for  normal  eyes.  Artificial  lighting  for  each  school 
place  should  not  be  less  than  2  foot-candles.  Blackboards 
require  GO  per  cent.  more.     Glare  must  be  guarded  against." 

Dr.  Lewis  C.  Wessels  of  the  Bureau  of  Health,  Phila- 
delphia, in  speaking  of  defective  vision  from  the  economic 
standpoint  states:  "In  Philadelphia  each  pupil  costs  about 
$35  per  year  to  teach.  Under  normal  conditions  a  pupil  14 
years  of  age  should  reach  the  eighth  grade  at  a  cost  to  the 
state  of  $280.  If  on  account  of  defective  vision  the  child 
only  reaches  the  fourth  grade  in  that  time  it  has  still  cost 
the  state  $280,  but  with  only  $140  worth  of  result,  a  loss  to 
the  state  of  $140.  The  loss  to  the  child  is  considerably  more 
because  at  the  age  of  14  it  is  likely  to  be  put  to  work,  poorly 
equipped,  its  earning  power  curtailed  for  want  of  a  proper 
education  so  that  it  can  contribute  but  little  toward  its  own 
support  or  that  of  the  state.  So  again  the  state  loses."  He 
further  explains  how  the  Department  of  Public  Health  through 
a  division  of  ophthalmology  furnishes  glasses  free  to  poor 
children  and  adds:  "We  are  now  refracting  nearly  2,500  cases 
a  year.  H  we  save  each  one  of  these  children  but  one  year 
during  its  entire  school  life  there  will  be  an  annual  saving 
of  over  $87,000  not  counting  the  cliild's  time  and  increased 
efficiency." 

This  is  certainly  an  interesting  phase  of  the  subject.  A 
further  discussion  of  the  economics  of  the  relative  costs  of 
prevention  and  cure  would  also  be  of  interest. 

These  are  opinions  and  statistics  from  only  a  few  au- 
thorities but  probably  sufficient  to  rout  any  lurking  suspicion 
that  the  safeguarding  of  eyesight  is  not  a  vital  problem. 
Further  it  is  seen  that  the  light  expert  has  a  great  deal  in 
common  with  school  authorities,  medical  examiners,  and 
architects  in  safeguarding  the  most  important  and  educative 
sense — vision. 

Factors  Influencing  Vision 

niumination. — The  eye  is  a  very  fiexible  organ  and  can 
adapt  itself  to  a  tremendous  range  of  brightness.  Visual 
acuity  or  the  ability  to  distinguish  fine  detail  depends  upon 
the  illumination,  although  above  a  certain  minimum,  value 
of  illumination  acuity  increases  very  slowly  with  increasing 
illumination.  One  sees  by  distinguishing  differences  in 
brightness  and  color.  In  ordinary  reading  brightness  con- 
trast makes  it  possible  to  distinguish  the  black  letters  or 
words  on  the  lighter  background.  After  a  certain  minimum 
value  of  illumination  is  reached  the  process  of  distinguish- 
ing ordinary  type  becomes  increasingly  difficult  with  de- 
creasing illumination.  The  amount  of  illumination  neces- 
sary for  reading  with  comfort  depends  upon  a  number  of 
conditions,  but  under  fairly  satisfactory  conditions  the  illu- 
mination at  the  top  of  any  desk  should  not  be  less  than  2.5 
foot-candles.  This  minimum  value  should  be  greater  for  day- 
light than  for  artificial  lighting  because  of  the  greater  non- 
uniformity  of  the  illumination  under  average  natural  lighting 
conditions  indoors. 

Uniformity. — A  fair  degree  of  uniformity  of  illumination 
on  the  plane  of  the  desk  tops  is  quite  desirable  owing  to  the 
strain  on  the  eyes  resulting  from  the  necessity  of  adapting 
the  eyes  for  considerable  variations  in  brightness  where 
there  is  too  great  non-uniformity.  Owing  to  architectural 
difficulties  it  is  quite  impossiI)le  to  o])tain  uniform  illumina- 
tion with  natural  light.  The  diversity,  however,  can  be  re- 
duced even  in  this  case  to  a  satisfactory  value.  Satisfactory 
uniformity  is  easily  attainable  in  artificial  lighting. 

Direction  of  Light. — One  of  the  fundamenlal  principles 
of  proper  lighting  is  to  have  light  come  from  the  left.  Thi.s 
of  course  assumes  that  all  persons  are  right-handed.  In 
natural  lighting  three  systems  are  in  vogue,  unilateral,  bi- 
lateral and  sky-lighting.  The  predominant  opinion  favors 
unilateral  lighting  with  the  windows  on  the  left  of  the  pupils 
when  seated. 

In  artificial  ligliting  llure  are  three  general  systems  of 
lighting,  the  so-called  direct,  scmi-indirecl,  and  indircci  liglit- 


ing. These  divisions  are  not  clearly  defined.  The  first  sys- 
tem in  which  most  of  the  light  is  directed  downward  by 
shades  and  reflectors  is  perhaps  used  more  than  the  others 
although  the  semi-indirect  method  is  growing  in  popularity 
in  many  places  and  is  perhaps  more  generally  satisfactory  in 
tlie  problems  of  lighting  class-rooms,  reading  rooms,  etc.  In 
this  system  the  light  source  is  contained  in  a  translucent 
glass  bowl  open  at  the  top.  Some  light  passes  through  the 
bowl  to  the  working  plane,  the  remainder  reaching  the  work- 
ing plane  indirectly  by  reflection,  chiefly  from  the  ceiling. 

Glare. — In  natural  lighting  the  sky  is  the  source  of  light 
chiefly  depended  upon.  Very  elaborate  studies  of  the  amount^ 
of  visible  sky  necessary  at  any  point  of  the  room  have  been 
made  by  reflection  chiefly  from  the  ceiling.  Various  authori- 
ties agree  in  general,  notwithstanding  the  fact  that  the  data 
have  been  gathered  by  different  methods.  The  brightness 
of  the  light  source  whether  natural  or  artificial,  should  be 
low,  say  not  inore  than  three  candle-power  per  square  inch. 
The  brightest  sky  measured  by  the  writer  has  shown  2.5 
candle-power  per  square  inch.  One  of  the  important  effects 
of  high  brightness  is  the  production  of  annoying  after-images. 
The  brightness  of  a  tungsten  filament  operating  at  7.9  lumens 
per  watt  (1.25  w.p.m.h.c.)  was  found  to  be  1,080  candle- 
power  per  square  inch.  In  the  same  units  the  approximate 
brightnesses  of  a  Welsbach  mantle  and  a  frosted  tungsten 
lamp  of  the  older  type  are  respectively  30  and  5.  These 
figures  are  given  to  aid  in  comprehending  the  data.  The 
after-images  from  bare  artificial  light  sources  besides  fati- 
guing and  being  harmful  to  the  eye  can  be  annoying  owing 
to  loss  of  time  occasioned  and  dangerous  when  the  person  is 
working  near  machinery  owing  to  the  temporary  blinding 
effect.  Nevertheless  inspection  shows  that  bare  lamps  di- 
rectly in  the  field  of  view  are  often  found  in  the  shops  in 
technical  schools  where  there  is  an  ever-present  danger  from 
machinery  in  operation. 

Intrinsic  brightness  is  not  alone  the  cause  of  glare.  An 
area  of  sky  when  viewed  through  a  window  surrounded  by 
relatively  dark  walls  causes  a  very  annoying  glare  yet  the  sky 
is  perhaps  no  brighter  than  1  candle-power  per  square  inch. 
Thus  excessive  brightness  contrasts  are  found  to  be  respon- 
sible for  the  annoying,  and  sometimes  very  discomforting 
and  harmful  conditions  of  glare.  This  is  shown  by  an  easy 
experiment.  Hold  a  lighted  electric  incandescent  lamp  be- 
fore your  eyes  in  an  ordinary  room  and  under  most  condi- 
tions you  will  experience  uncomfortable  glare.  However,  if 
you  take  the  lighted  lamp  to  the  window  and  view  it  against 
the  sky  the  glare  is  hardly  noticeable.  There  is  another 
factor  that  complicates  the  situation,  namely,  total  light 
flux.  More  light  is  entering  the  eye  in  the  latter  case  which 
possibly,  by  the  process  of  adaptation,  reduces  the  annoyance 
somewhat.  It  has  become  recognized,  however,  that  bright- 
ness contrast  plays  a  large  part  in  eye-fatigue.  A  black- 
lioard  viewed  in  juxtaposition  to  a  white  wall  often  results  in 
annoying  glare. 

Light  surroundings  such  as  walls  and  ceiling  have  a 
general  tendency  in  reducing  the  conditions  of  glare.  For 
instance  a  bright  ceiling  reduces  the  annoyance  of  an  arti- 
licial  light  source  viewed  against  it.  Light  walls  reflect  light 
back  to  the  side  of  the  room  containing  windows  thus  les- 
sening the  contrast  1)etwecn  the  bright  sky  and  the  adjacent 
walls.  The  colors  of  walls  and  ceilings  usually  foimd  satis- 
factory are  light  tints  of  buff,  yellow,  or  grey. 

Artificial  light  sources  should  be  hung  high  in  order  to 
lie  outside  the  normal  visual  field  if  possible.  They  should  be 
screened  with  shades  or  reduced  in  brightness  by  enclosing 
glassware.  Likewise  windows  should  be  equipped  w-ith  ap- 
proved shades  in  order  to  control  the  daylight  as  much  as 
possible  and,  when  necessary,  to  screen  out  the  direct  sun- 
light. 

Polished  surfaces  are  recognized  as  sources  of  annoy- 
ing  glare    ;\iid    in    in:iny    cases    defeat    well    hiid    phiiis    of    tlie 
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lighting  specialist.  Obviously  a  child  holding  a  mirror  Hat 
upon  the  printed  page  of  a  book  can  see  the  image  of  a 
light  source  which  is  well  above  his  head  out  of  the  normal 
visual  tield.  The  result  of  glazed  paper  too  often  used  in 
books  is  somewhat  analogous.  (_)wing  to  the  fact  that  the 
image  of  the  light  source  is  regularly  reflected  by  the  black 
letters  and  white  background  with  practically  equal  facility, 
there  is  a  decrease  in  contrast  between  the  printed  matter 
and  the  background  causing  difficulty  in  reading  and  also  a 
distracting  and  harmful  effect  of  the  "glare  spot."  For  these 
reasons  glazed  surfaces  have  been  condemned  by  the  light 
specialist.  Glare  owing  to  regular  reflection  from  black- 
boards is  a  common  annoyance  in  school  rooms.  This  can 
be  overcome  in  various  ways  includmg  tilting,  the  judicious 
use  of  window  shades,  and  by  lighting  them  artilicially. 

Legislation  on  School  Lighting 

The  legislation  on  this  subject  which  has  come  under 
the  observation  of  the  author  has  been  chiefly  with  refer- 
ence to  natural  lighting.  This  is  quite  the  expected  course, 
but  needless  to  say  attention  must  be  given  to  artificial  light- 
ing. The  latter  problem  will  be  found  mucli  easier  and  no 
doubt  will  be  officially  taken  care  of  eventually.  It  is  the 
duty  of  this  society  and  school  authorities  to  urge  proper 
legislation  to  cover  lighting  conditions  completely.  It  may 
be  interesting  to  quote  extracts  from  codes  already  in  ex- 
istence. •  Extracts  from  the  Indiana  "Sanitary  School  House 
Law"  are  as  follows: 

Interior  walls  and  the  ceiling  should  be  painted  or  tint- 
ed some  neutral  color,  as  grey,  slate,  bufif  or  green. 

All  school  rooms  where  pupils  are  seated  for  study  shall 
be  lighted  from  one  side  only,  and  the  glass  area  shall  be  not 
less  than  one-sixth  of  the  floor  area,  and  the  windows  shall 
extend  from  not  less  than  4  feet  from  the  floor  to  at  least  1 
foot  from  the  ceiling,  all  windows  to  be  provided  with  roller 
or  adjustable  shades  of  neutral  color,  as  blue,  gray,  slate,  buff, 
or  green. 

For  left-handed  pupils  desks  and  seats  may  be  placed 
so  as  to  permit  the  light  to  fall  over  tlie  right  shoulder. 

Blackboards  shall  be  preferably  of  slate,  but  of  whatever 
material,  the  color  shall  be  dead  black. 

Extracts  from  the  Rules  and  Regulations  of  the  Indiana 
State  Board  of  Health  are  as  follows: 

No  class-room  shall  exceed  24  feet  in  widtli.  with  the 
ceiling  not  less  than  13  feet  nor  more  than  14  feet  in  height. 

No  window  sash  shall  have  more  than  four  lights,  and 
the  tops  of  all  windows  shall  be  square.  When  the  proxim- 
ity of  other  buildings  or  a  portion  of  the  same  building  in- 
terferes with  the  proper  lighting  of  a  class-room,  the  light 
shall  be  properly  projected  and  diffused  by  the  use  of  prism 
glass. 

When  artificial  lighting  by  means  of  electricity  or  gas  is 
used  the  lights  shall  be  placed  near  the  ceiling  and  the  lights 
deflected  by  proper  shades  toward  the  ceiling,  either  indirect 
or  semi-indirect  lighting  being  used. 

Where  the  light  in  anj'  class-room  is  from  the  north,  the 
proportion  of  glass  area  to  floor  area  should  not  be  less  than 
1  to  5. 

Architects,  etc.,  shall  certify  by  affidavit  indorsed  on  all 
plans  and  specifications  submitted  that  such  plans  and  speci- 
fications comply  with  the  Indiana  Sanitary  Schoolhouse 
Law  and  with  the  rules  of  the  Indiana  State  Board  of  Health, 

Abstracts  from  the  Ohio  State  Building  Code  referring 
to  school  buildings  are  as  follows: 

The  height  of  all  rooms,  except  toilet,  play,  and  recrea- 
tion rooms,  shall  be  not  less  than  one  half  of  the  average 
width  of  the  room,  and  in  no  case  less  than  10  feet  high. 

The  proportion  of  glass  surface  in  each  class,  study,  re- 
citation high   school   room,  and   laboratory   shall   be   not   less 


than   1   square   foot  of  glass   to   each    5   square    feet   of   floor 
area. 

Windows  shall  be  placed  at  the  rear  or  the  left  and  rear 
of  the  pupils  when  seated. 

Tops  of  windows,  except  in  libraries,  museums,  and  art 
galleries,  shall  not  be  placed  more  than  8  inches  below  the 
minimum  ceiling  height. 

The  unit  of  measurement  for  the  width  of  properly 
lighted  rooms,  when  lighted  from  one  side  only,  shall  be  the 
height  of  the  window  head  above  the  floor. 

The  width  of  all  class  and  recitation  rooms,  when 
lighted  from  one  side  only,  shall  never  exceed  two  and  one 
half  times  this  unit,  measured  at  right  angles  to  the  source 
of  light. 

The  candle-power  of  electric  lamps  shall  not  be  less  than 
the  following,  viz.: 

Auditorium     1  candle-power  to  2yl  sq.  ft.  of  floor  area 

Gymnasium     1  candle-power  to  2'/i  sq.  ft,  of  floor  area 

Stairways  and  hall 1  candle-power  to  4  sq.  ft.  of  floor  area 

Class   and   recitation   rooms    . .  1  candle-power  to  2  sq.  ft.  of  floor  area 

Enclosed  fireproof  stairways,  service  stairways,  corridors, 
passageways,  and  toilet  rooms  shall  be  lighted  by  artificial 
light  and  said  lights  shall  be  kept  burning  when  the  building 
is  occupied  after  dark. 

The  Illuminating  Engineering  Society  is  taking  up  the 
matter  of  the  lighting  of  schools  chiefly  through  a  recently 
appointed  Committee  on  School  Lighting.  Observations 
have  been  made  and  data  have  been  collected  for  several 
years  previous  to  the  appointment  so  that  fairly  definite  ac- 
tivities were  begun  at  once.  The  following  brief  resume  of 
requirements  in  school  lighting  was  presented  to  the  Com- 
mittee on  Lighting  Legislation  for  use  as  a  basis  in  formu- 
lating a  code  on'  school  lighting.  This  is  not  in  complete 
form,  but  is  expected  to  serve  as  a  starting-point. 

General  Consideration 

The  lighting  of  a  school  building  should  be  referred  to 
a  competent  expert  before  the  plans  for  the  building  are 
drawn.  The  importance  of  doing  this  early  is  evidenced  by 
the  fact  that  the  orientation  of  the  building  plays  an  import- 
ant part  in  the  design  of  those  features  which  depend  for 
their  satisfactoriness  upon  proper  lighting. 

Minimum  intensity  of  illumination,  2. .5  to  3.0  foot-candles 
on  the  plane  of  the  desk  top. 

Polished  surfaces  such  as  blackboards,  glossy  paper,  pol- 
ished desk  tops,  and  glazed  walls  should  be  avoided. 

Light  sources  (sky  or  artificial)  should  be  well  out  of  the 
ordinary  visual  field. 

Glare  from  blackboards  should  be  avoided.  This  can 
lie  done  by  carefully  placing  them,  by  lighting  artificially,  by 
lilting  them,  and  by  keeping  their  surfaces  mat.  They  should 
never  be  placed  between  windows. 

Excessive  brightness  contrasts  should  be  avoided.  A 
bright  source  should  not  be  viewed  against  a  dark  back- 
ground. The  walls  adjacent  to  a  blackboard  should  not  be 
too  light  in  color. 

Surroundings  such  as  walls  and  ceilings  should  in  gen- 
eral be  light  in  color.  Ceilings  and  frieze  should  be  practi- 
cally white  (high  reflecting  power).  Wa'ls  should  be  rea- 
sonably light.  Colors  used  should  be  white,  grey,  or  tints 
of  buff,  cream  or  olive  green. 

Children  should  be  taught  how  to  safeguard  their  vision; 
that  is,  how  to  hold  their  books,  to  assume  a  correct  posi- 
tion relative  to  the  light  source,  to  complain  of  glare  from 
lilackboards,  etc. 

Teachers  should  be  instructed  to  teach  these  fundamen- 
tals to  the  children. 

Good    lighting   should    be    incorporated    in    every    course 


38 


THE    ELECTRICAL    NEWS 


June   1.   I'.il.'i 


wlicic    practicable     anil     especially     in     the    "luinie-niakiiig" 
course. 

More  Specific  Recommendations 

Natural  Ligiiting. — Window  area  should  be  ample — that 
is,  an  appreciable  percentage  (say  at  least  30  iier  cent.)  of 
the  floor  area. 

The  windows  should  preferably  be  located  on  one  side 
of  the  room  to  the  left  of  the  students. 

A  portion  of  the  sky  should  be  visil)le  from  every  desk 
top.  at  least  5  degrees  vertically. 

The  width  of  the  room  should  not  be  more  than  twice 
the  window  height. 

The  windows  should  be  equipped  with  approved  win- 
dow shades  for  controlling  the  light  and  excluding  direct 
sunlight. 

Prism  glass  should  be  used  in  extreme  conditions  at 
least. 

Lighting  and  ventilating  courts  should  be  painted  white. 

Minimum  illumination  on  desk  top,  3  foot-candles. 

Diversity  of  illumination  not  greater  than  100  to  1. 


.Artificial  Lighting. — Ample  general  lighting  is  recom- 
mended. Local  units  subject  to  control  of  pupils  are  con- 
demned. 

Minimum    illumination   on   desk   top,  2.5   foot-candles. 

Light  sources  should  be  out  of  normal  visual  field  if 
possible.  They  should  be  equipped  with  diffusing  glassware 
to  reduce  their  brightness  and  screen  the  source  from  the 
pui)ils'  eyes. 

Highest  permissible  brightness,  3  candle-power  per 
sipiare  inch  when  viewed  against  a  light  background. 

Blackboards  should  be  lighted  by  properly  screened  and 
judiciously  placed  local  units. 

The  system  of  lighting  will  depend  upon  many  condi- 
tions. Any  well-designed  system  is  satisfactory  in  its  proper 
place.  There  appears  to  be  a  growing  tendency  for  the 
semi-indirect  system.  It  appears  more  generally  satisfactory 
for  class  rooms,  reading  rooms,  etc.  In  the  shops  a  direct 
.sj'stem  is  advisable. 

No  local  units  should  be  used  unless  absolutely  neces- 
sary. 


Electric  Co-operation — in  Fact — and  Fancy 


Someone  has  said  that  the  word  "co-operation"  is  being 
worked  to  death. 

Co-operation — the  actual  fact — sounds  as  good,  is  as 
good,  as  it  ever  was,  but  the  "word"  and  the  "fact"  are  two 
diflferent  things.  People  are  "talking"  co-operation  and  for- 
getting to  "act"  it.  If  we  don't  watch  out,  the  very  name  will 
become  a  joke  and  the  fact  for  which  the  word  ought  to 
stand  will  become  a  joke  with  it. 

1  do  not  know  if  I  make  myself  plain,  but  here  is  an  il- 
lustration: In  a  large  Canadian  city,  the  retailers  in  a  certain 
line  are  agitating — and  working  hard — for  an  association. 
They  argue,  wisely,  that  co-operation  would  be  a  fine  thing. 
Yet  in  that  same  city,  we  have  among  these  very  men  a 
striking  example  of  what  this  term  means  to  them — three 
well-equipped,  competitive  stores  located  side  by  side,  with 
only  the  thin,  nine-inch  walls  between.  And  this  in  itself  is 
not  so  bad,  but,  as  the  result  of  this  unusual  condition,  each 
dealer  feels  such  keen  resentment  at  the  presence  of  the 
others,  that  he  misses  no  opportunity  to  refer  to  them  in 
uncomplimentary  terms  to  any  customer  who  may  lend  a 
willing  ear.  Yet  these  men  "talk"  and  apparently  believe 
in  co-operation. 

To  come  nearer  home — in  the  city  of  Toronto  there  is 
an  Electrical  Contractors'  Association  of  some  years'  stand- 
ing. The  hand  of  this  association  has  been  seen  in  many  of 
the  changes  that  have  taken  place  for  the  betterment  and 
uplift  of  the  electrical  contracting  business.  Its  influence 
has  been  widely  and  frequently  exerted,  and  is  fully  recog- 
nized and  respected  as  having  at  heart  the  welfare  and  im- 
proved working  conditions  of  all  local  electrical  contractors. 
Yet,  within  the  last  few  weeks  we  hear  of  a  second  similar 
organization,  comprising  certain  of  those  who,  for  one  rea- 
son or  another,  are  not  members  of  the  original  association. 
Thus  we  have  two  asssociations,  with  the  same  aims,  tlie 
same  common  interests  and.  if  you  like,  the  same  enemies, 
duplicating  a  machinery  that  could  just  as  well  do  the  work 
of  both. 

We  have  no  reason  to  doubt  the  sincerity  of  either  of 
these  organizations,  but — why  misuse  the  word  "co-opera- 
tion?" If  these  two  associations  were  composed  of  men  who 
really  appreciated  the  meaning  and  the  value  of  this  term, 
there  would  be  only  one  association — stronger,  more  vigor- 
ous and  more  useful  than  either  of  the  two  existing  asso- 
ciations can   ever  possibly   become  alone.     .\t   best,   it   is   the 


condition  of  a  divided  house — and  what  happens  to  a  house 
divided  against  itself  was  long  ago  placed  on  record. 

The  trouble  with  most  of  us  is  that  we  get  the  two 
words  "selfishness"  and  "co-operation"  mixed  up.  Our  de- 
finition of  co-operation  is  "The  other  fellow  working  with 
me  for  my  interests." 

That  is  all  wrong. 

The  real  definition  is — "Working  with  the  other  fellow 
for  our  interests." 

If  you  do  that  and  I  do  it  and  the  other  fellow  does  it. 
keeping  "I"  always  in  the  background  and  "our"  alwaj'S 
prominently  in  mind — that  is  real  team-work. 

How  would  it  affect  the  outcome  of  the  European  War 
if  France,  England  and  Russia  disregarded  their  common 
enemies  and  started  shelling  one  another? 

The  enemies  of  electrical  contractors  are  as  clearly 
defined  as  are  our  enemies  in  Europe — rising  costs  of  doing 
business,  heavy  overhead  charges,  incompetent  workmen, 
wage  problems,  variable  selling  methods  of  manufacturers 
and  jobbers,  apathy  of  the  consuming  public,  and  so  on. 
These  are   tremendously   real  and  formidable   enemies. 

Yet  our  forces  are  unorganized  and.  to  a  certain  ex- 
tent at  least,  we  are  warring  among  ourselves. 

What  are  the  chances  that  we  can  overcome  our  com- 
mon   enemies   unless   we — all — pull   together? 


Change  of  Address 

Owing  to  the  rapid  cxi)ansion  of  their  business  the 
Chamberlain  &  Hookham  Meter  Company,  Limited,  find  it 
necessary  to  considerably  enlarge  the  facilities  for  handling 
their  goods.  With  this  object  in  view  they  have  taken  more 
commodious  premises  in  the  Temple  Patterson  Building,  243 
College  Street,  Toronto.  Equipment  of  the  most  modern 
character  for  building  and  testing  meters  has  been  acquired, 
including  several  hi.gb  grade  precision  instruments.  This  up- 
to-ilate  plant  will  be  the  means  of  enhancing  the  present  good 
name  of  the  C.  &  H.  meter  for  accuracj'  and  deiiemlability. 


The  gross  earnings  of  llie  Montreal  Li,ght,  Heat  I't  Pow- 
er Company  for  the  j'ear  ending  .\pril  liOth.  lOl.'i,  show  an 
increase  of  .$371,408,  or  approximately  fi  per  cent,  over  the 
previous  year.  Net  earnings  show  an  increase  of  nearly  8 
per  cent.  The  earnings  represent  14.2  per  cent,  of  the  aver- 
age paid-u])  capital  for  tlie  year  of  $18,275,000. 
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A   Simple  2500-Volt   Lightning   Arrester 

The  Westinglunise  Electric  &  Manufacturing  Cumpany. 
aniuiunce  an  addition  to  their  line  of  lightning  arresters  in 
the  form  of  a  low-priced  spark  gap  and  resistance  arrester 
known  as  the  type  CR.  This  is  a  single  pole  arrester  for 
alternating  current  circuits  of  any  frequency  or  capacity  and 
for  voltages  up  to  2..")0n.  The  arrester  may  be  installed  out 
of  doors  on  poles  or  buildings,  or  indoors  on  station  walls. 
The  weather-proof  metal  case  effectively  protects  the  arrest- 
er units  from  rain  or  snow  when  installed  in  exposed  loca- 
tions. 

The  type  CR  arrester  consists  of  a  series  of  spark  gaps 
between  non-arcing  cylinders  in  series  with  a  resister.     Four 


New  Type  CR  Arrester. 


cylinders  are  used  for  the  spark  points  so  that  in  case  of 
burning  the  cylinder  can  be  turned  to  give  a  new  arcing 
surface.  The  resister  prevents  the  power  arc  that  might  oc- 
cur on  systems  of  large  capacity  if  the  spark  gaps  alone  are 
used,  making  the  arrester  suitable  for  circuits  of  any  capac- 
ity. The  resistance  is  low  enough  to  give  good  protection, 
but   high   enough   to  insure   reliable  operation,  and   to  enable 


the  non-arcing  metal  gaps  to  quench  the  arc  at  the  end  of 
the  first  half  cycle.  The  resister  material  is  a  new  composi- 
tion that  is  absolutely  unaffected  in  its  resistance  by  static 
discharge.  The  discharge  voltage  is  as  low  as  is  practical 
for  use  on  1,250  to  3,500  volt  circuits.  The  manufacturers 
recommend  one  set  of  type  CR  lightning  arresters  at  each 
distributing  transformer  with  a  minimum  of  five  sets  of  ar- 
resters  to   the   mile   of  line. 


Every  Contractor  Needs  One 

The  National  Electrical  Contractors'  Association  of  the 
United  States  has  prepared  a  standard  system  of  bookkeep- 
ing forms  for  use  by  electrical  contractors.  We  are  of  the 
opinion  that  many  electrical  contractors  fail  to  make  a  suc- 
cess of  their  business  because  their  system  of  keeping  records 
and  accounts  is  inadequate,  and  we  strongly  advise  the  adop- 
tion of  the  N.  E.  C.  A.  system  or  something  similar.  This 
bookkeeping  system  can  be  obtained  from  Mr.  Geo.  H.  Duf- 
field,  secretary  of  the  National  Electrical  Contractors'  Asso- 
ciation, 41   Martin   Building,  Utica,   N.Y. 


The  Electrical  Record,  in  a  current  issue,  publishes  a  list 
of  300  uses  for  motors  varying  in  size  from  IJ/j  to  5  h.p.  No 
better  evidence  could  be  asked  of  the  universal  value  of 
electric  drive. 


The  Electrical  News  is  printed  in  the  interests 
of  the  man  who  buys  and  installs  electrical 
equipment. 


Toronto  Hydro-Electric  Commissions  booth  at  recent  Ideal  Home  and  Electric  Show.  Toronto. 
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New  "White  Cross"  Appliances 
Tiic  illustralions  licrcwilli  rcprcbciil  rcci.iU  appliaiicis 
placed  on  the  market  by  tlie  Lindstroni  Smith  Company,  llitti- 
1110  South  Wabash  Avenue,  Chicago.  Fig,  1  is  a  table  fan 
for  use  also  as  a  centre-piece.  It  gives  a  breeze  strong 
enou.iih   to  be  coinfortal)lc.  Init  not  strong  enough   to  lie  an- 


Fig,  1. 

noying;  operates  on  either  d.c.  or  a.c.  It  is  provided  vi'ith  a 
glass  bowl  on  top,  vi'hich  can  be  removed  at  will.  Fig.  2  is  a 
6-pound  iron.  Special  care  has  been  taken  in  tlie  manufac- 
ture of  this  unit,  which  is  constructed  so  that  practically  all 
the   heat   radiates  to   the   point   and   edges,   where   it  is   most 


Fig.  2. 

needed;  no  stand  necessary,  as  iron  can  be  tipped  back; 
heavily  nickel  plated.  Fig.  :i  is  an  electric  examination  and 
vest  pocket  lamp,  specially  useful  for  doctors,  dentists  and 
nurses;  can  be  carried  in  vest  pocket  or  hand-bag,  being  no 
larger  than  a  large  pencil.     The   switch   of  the   flash-light  is 


Fig.  3. 

used  as  a  clamp  to  prevent  it  from  slipping  out  of  tlic  pocket; 
also  provided  with  tongue  depressor  easily  slipped  on  and 
off;  5  inches  long,  Vn  inches  in  diameter;  a  practical,  power- 
ful flash  and  examination  lamp. 


tive  niglit   display  and   caused  tlie   different   articles   to  stand 
out  well  on  the  black  background. 

The  importance  of  the  display  from  the  standpoint  of  the 
central  station  is  not,  it  must  be  understood,  so  much  that  a 
([uantity  of  apparatus  was  sold,  as  that  a  constant  load  of 
7,i  kw.  was  connected  to  the  company's  lines  for  all  time. 
I'urther.    this   equipment,   once   placed   in    the   house   of   their 


Make  your  windows  sell  your  goods 

In  common  with  man>  other  central  stations,  the  Tren- 
ton Electric  &  Water  Company,  Limited,  of  Trenton,  Ont., 
made  a  special  Hotpoint  electrical  equipment  display  during 
the  week  May  3rd  to  8th.  The  Trenton  Company  window 
display,  reproduced  herewith,  was  productive  of  very  excel- 
lent results  in  tlie  sale  of  grill  stoves,  irons,  etc.  Indeed,  we 
understand  that,  as  a  result  of  this  window's  work  during 
that  period,  the  company  have  an  additional  load  of  71!  kw. 

The  width  of  the  window  shown  is  11  ft.;  the  total 
depth,  5  ft.  The  card  in  the  rear,  where  the  figures  are  plac- 
ed, is  ■>  ft.  wide,  and  the  sides  tapered  from  .1  ft.  to  tlie 
edge  of  the  front  glass.  The  window  was  Hooded  with  light 
produced  by  five  100  watt  lamps,  which  made  a  very  attrac- 


Window  display  that  added  a  permanent  load  ol  73  kw. 

customers,  would  be  the  best  possible  advertisement  and 
inducement  for  the  purchase  -of  further  equipment.  It  is 
scarcely  possible  to  over-estimate  the  value  of  these  displays. 
Perhaps  their  efficiency  is  best  proven  by  the  fact  that  this 
method  of  getting  business  is  most  widely  used  where  com- 
petition is  keenest. 


It  is  "Verilite" 

We  give  below  an  illustration  of  the  new  "Verilite"  bat- 
tery lantern  attachment,  manufactured  by  the  Duncan  Elec- 
trical Company,  Limited,  Montreal.  The  makers  claim  for 
this,  the  only  article  of  its  kind  made  in  Canada,  that  it  is  a 
strong   and    substantial   device,   with    some     special     features. 


The  lantern  centres  on  the  battery. 

The  lantern  centres  on  the  battery,  a  point  that  is  emphasized 
in  view  of  the  fact  that  most  makes  of  this  description  arc 
at  one  side  of  the  battery  when  screwed  in  place.  The  at- 
tachment is  readily  placed  in  position  and  is  held  by  two 
screws  furnished  with  the  battery. 
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For  Ornamental  Fixtures 

The  illustrations  herewith  represent  the  Hubbell-t'ald- 
well  No.  HH-6158  rotating  switch,  which  has  just  been  placed 
on  the  market.  This  switch  is  designed  for  special  orna- 
mental lighting  fixtures,  where  a  projecting  key  or  hanging 
chain  might  detract  from   the  lines  of  the   fixture.     A  sleeve 


static  electrometers;  (G)  Hot  wire  instruments;  (7)  Dynamo- 
ineters;  (8)  Supply  meters;  (9)  Magnetic  testing  instruments; 
(10)  Post-office  box.  Well  illustrated  diagrammatically ;  :i60 
pages,  cloth  bound. 


No  projecting  key  or  hanging  chain 
—A  sleeve  with  rotating  move- 
ment makes  and  breaks 
contact. 


having  a  continuous  rotary  movement  engages  a  brass  lip 
projecting  from  the  segment,  and  this  turns  the  light  on  or 
off.  A  special  tripping  mechanism  makes  it  impossible  to 
injure  the  switch  by  turning  it  the  wrong  way.  This  special- 
ty is  distributed  in  Canada  by  R.  E.  T.  Pringle. 


The  Dealer  and  Contractor  Section  of  the 
Electrical  News  is  specially  designed  to  assist  the 
electrical  contractor  in  his  daily  work.  We  en- 
deavor to  make  it  an  "information"  rather  than  a 
"news"  department.  To  this  end  we  continually 
feature  such  topics  as  new  apparatus  and  best 
methods  of  installation  of  both  lighting  and  pow- 
er equipment  and  wiring,  with  a  view  to  improv- 
ing the  standard  of  the  contractor's  work  and  the 
status  of  the  contractor  himself.  $2.00  a  year; 
one  new,  live  idea  may  save  you  many  times  the 
amount. 


New  Books 

Electrical  Instruments,  by  W.  H.  F.  Murdoch,  B.Sc,  and 
U.  A.  Oschwald,  B.A.;  Whittaker  &  Company,  London  and 
New  York,  publishers;  price,  $3.50  net.  This  is  a  book  deal- 
ing more  fully  with  the  theory  of  electrical  instruments  than 
do  the  ordinary  text-books  and  is  designed  for  students  in 
higher  university  work  and  for  practising  and  consulting 
engineers.  In  many  cases,  and  especially  in  the  section  on 
electric  supply  meters,  the  results  of  numerous  experiments 
are  compared  with  theory.  The  book  contains  chapters  de- 
voted to  the  following  topics:  (1)  Historical  summary;  (2) 
Electro-magnetic  damping;  (3)  Permanent  magnet  moving 
coil   instruments;    (4)    Iron    cored   instruments;    (5)    Electro- 


Trade  Publications 
Sign    Lighting — Bulletin    No.    43,550,    by    the    Canadian 
(ieiural    Electric    Company,    describing    Edison     mazda     sign 
lamps,   with   illustrations,   curves   of  performance,   wiring   re- 
commendations, etc. 

Supply  Catalogue — .\  well  printed  and  illustrated  cata- 
logue of  88  pages  has  been  issued  by  the  Devoe  Electric 
Switch  Company,  Mr.  R.  Moncel,  manager,  of  414  Notre 
Dame  Street  West,  Montreal,  manufacturers  of  knife  switch- 
es, panel  boards,  switch  boards,  formed  steel  boxes,  steel  and 
wooden  cabinets,  and  other  electrical  specialties.  In  the 
opening  pages  are  outlined  some  of  the  conditions  under 
which  the  business  of  this  firm  is  carried  on  with  directions 
as  to  the  ordering  of  goods,  etc.,  so  that  customers  may 
know  the  conditions  which  obtain  when  dealing  with  the  firm. 
The  various  types  of  switches,  panel  boards,  etc.,  are  illus- 
trated, the  cuts  bringing  out  very  clearly  the  details  of  the 
goods.  General  panel  board  specifications  are  given,  with 
options  and  additions;  also  data  for  ordering.  The  catalogue 
is  comprehensive  in  its  information  on  all  points  connected 
with  the  goods  of  the  company. 


Fire  alarm  box.  Police  signal  box  and  flashlight  equipment, 
mounted  on  street  pedestal,  Outremont,  Que.  — Equip- 
ment by  Northern  Electric  Company. 
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Current  News  and  Notes 


Battleford,  Sask. 

PIr-  I.if4lit  Coiiiiiiitlcc  vi  r.atllcl'onl  arr  ailvcrlisiiiK  fur 
a|ii'lii;ations  for  the  position  of   local  electrician. 

Burford,  Ont. 

Electric  street  lights  were  turned  on  in  Burford  for  the 
first   time  on  May  17th. 

Belleville,  Ont. 

Nearly  a  hundred  representatives  of  municipalities  in 
Eastern  Ontario  met  in  Belleville  on  May  11th  to  discuss 
the  problem  of  radial  railways  in  this  section.  Mr.  Hanni- 
gan,  of  Guelph,  secretary  of  the  Hydro-electric  Radial  Kail- 
way  Association  of  Ontario,  addressed  the  meeting. 

Calgary,  Alta. 

Superintendent  McCauley's  report  for  the  first  three 
months  of  the-  year  indicate  that  operating  costs  on  the 
municipal  electric  railway  system  have  been  reduced  from 
17.63  cents  per  car  mile  to  14.41.  The  same  report  indicates 
that  the  net  deficit  for  this  period  is  much  less  than  for  the 
corresponding  period  a  year  ago. 

Cartierville,  Que. 

The  town  of  Cartierville,  P.Q.,  is  installing  a  water  fil- 
tration system,  which  will  be  electrically  operated.  Two  of 
the  four  pumps  will  be  motor  driven,  the  current  being  sup- 
plied by  the  Montreal  Public  Service  Corporation.  A  rotary 
pressure  blower  will  also  be  geared  to  a  three-phase  a.c.  mo- 
tor, Canadian  General  Electric  or  Westinghouse  motors  be- 
ing specified. 

Dorchester,  Ont. 

The  Hydro-electric  money  by-law  was  carried  at  Dor- 
chester by  a  large  majority. 

Exeter,  Ont. 

The  Kirkton.  St.  Marys  &  Medina  Telephone  Company 
have  applied  for  a  charter,  with  capital  $100,000. 

Fournier,  Ont. 

I  he  Prescott  Rural  Telephone  Company,  Limited,  Four- 
nier. lune  obtained  a  charter. 

Ford,  Ont. 

The  h'ord  Motor  Company  have  placed  an  order  for  w-hat 
will  l)e  one  of  the  largest  electric  signs  in  Canada.  The  let- 
ters will  be  15  ft.  high  and  the  completed  sign  450  ft.  long, 
outlining  the  words.  "Ford  Motor  Company  of  Canada,  Lim- 
ited." 

Hamilton,  Ont. 

The  legislation  sub-comniittee  of  the  city  of  Hamilton, 
are  considering  a  proposal  to  compel  all  electrical  contrac- 
tors to  pass  an  examination  before  being  allowed  to  accept 

cit\'  contracts. 

Lynden,  Ont. 

A  by-law  will  be  submitted  on  May  ;tlst,  authorizing 
the  local  council  to  enter  into  an  agreement  with  the  Hydro- 
electric  Power  Commission  of  Ontario. 

Niagara  Falls,  Ont. 

'Lhe  Canadian  .Niagara  Power  Company,  of  Niagara 
l-'alls,  it  is  reported,  are  contemplating  improvements  to  their 
plant  to  cost  $:!,000,000,  which  will  include  a  new  fnrcbay  to 
coml)at  ice  during  the  winter.  It  is  proposed  to  lake  water 
from  the  river  through  large  intake  tubes.  A  dam  will  be 
built  in  the  river  to  raise  the  water  sufficiently  to  submerge 
the  intake  tubes. 


Montreal,  Que. 

The  Grand  Trunk  Railway  has  completed  the  installation 
of  the  telephonic  train  despatcliing  system  on  its  main  line. 

Outretnont,  Que. 

The  Outremont  Council.  P.Q.,  have  asked  a  committee 
to  confer  with  the  Montreal  Light,  Heat  and  Power  Com- 
pany on  the  subject  of  municipalizing  the  domestic  electric 
lighting  system.  The  council  recently  installed  a  new  sys- 
tem of  nitrogen  filled  lamps  for  a  section  of  tht  street  light, 
and  it  is  now  suggested  that  the  council  might  be  able  to 
come  to  terms  with  the  company  as  to  private  lighting. 

Pembroke,  Ont. 

The  Pembroke  Electric  Light  Company,  of  whicli  Mr. 
E.  A.  Dunlap  is  president,  have  just  installed  in  their  power 
house  at  Black  River  a  625  kv.a.,  60-cycle,  3-phase,  3,500-v., 
a.c.  generator  manufactured  by  the  Canadian  Westinghouse 
Company.  This  generator,  together  with  formerly  installed 
unit  of  similar  capacity,  should  give  ample  reserve  and  the 
added  service  will  be  much  appreciated  by  the  citizens  of 
Pembroke. 

Ridgetown,  Ont. 

The  electors  on  May  11th  carried  the  hydro-electric  by- 
law by  a  vote  of  254  to  38. 

Red  Deer,  Alta. 

A  by-law  was  recently  passed  by  the  town  council,  au- 
thorizing an  agreement  with  the  Western  General  Electric 
Company,  which  extends,  for  three  months,  the  time  required 
for  giving  notice  of  the  termination  of  the  present  agree- 
ment. 
Stratford,  Ont. 

Ex-Mayor  Euler.  of  Berlin,  district  vice-president  of  the 
Ontario  Hydro  Radial  Union,  has  sent  out  resolutions  to 
municipal  councils,  for  their  endorsation.  in  Berlin  and 
Guelph,  and  the  townships  of  Waterloo  and  Guelph. 

St.  George,  Ont. 

,\  by-law  was  recently  carried,  authorizing  the  expendi- 
ture of  .$6,000  on  the  hydro  distribution  system. 

Toronto,  Ont. 

F"or  tlie   first   three  months  of  the  present  year  it   is  an- 
nounced  that    the    Hydro-electric    Power     Commission     have 
added  3,000  h.p.  to  their  power  business. 
Vancouver,  B.C. 

City  Solicitor  Jones  has  advised  the  civic  fire  and  police 
committee  that  the  city  has  no  power  to  compete  with  the 
B.  C.  E.  R.  Company  in  furnishing  electric  power,  until  an 
ofifer  has  been  made  and  refused  to  buy  out  the  company. 

Smiths  Falls,  Ont. 

The  Smiths   Falls  Water  Commissioners  have  purchased 
a  water  power  site  on  the  west  side  of  the  river  from  Messrs. 
Woods  and  McEwan. 
Sudbury,  Ont. 

.\  by  law  will  be  submitted  on  June  14th.  asking  author- 
ity to  guarantee  tlic  bonds  of  the  Sudbury  &  Copper  Cliff 
Suburban  Railway  Company  to  the  extent  of  $75,000. 

Windsor,  Ont. 

Representatives  of  twelve  municipalities  recently  met  in 
Essex  County  and  formed  the  Essex  Hydro  Radial  Associa- 
tion. .^mong  other  resolutions,  the  association  plcd.gcd  it- 
self to  use  all  legal  methods  to  prevent  extensions  of  fran- 
chises and  charters  to  electric  railway  companies. 
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outlook  for  llie  most  successful  exhibition  in  the  history  of 
this  event  is  very  bright.  An  interesting  and  timely  attrac- 
tion. It  may  be  mentioned,  will  be  an  exhibit  of  war  trophies. 


Published  Semi-Monthly  By 

HUGH  G.  Maclean,  limited 

HUGH    C.   MacLEAN,    Winnipeg,    President. 
THOMAS   S.   YOUNG,   General   Manager. 

HEAD   OFFICE  -  347  Adelaide   Street   West,   TORONTO 

Telephone  A.  2700 
MONTREAL  -  Tel.  Main  2299  -  Room  119,  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.     ------     16  Regent  St.  S.W. 

ADVERTISEMENTS 
Orders  for  advertising  should  reach   tlie  office  of  publication  not  later 
than  the  5th  and  20th   of  the  montli.      Changes  in   advertisements   will  be 
made  whenever  desired,  without  cost  to  the  advertiser. 

SUBSCRIBERS 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $2.00  per  annum.  United  States  and  foreign, 
$2.50.  Remit  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
or  delay  in  delivery  of  paper. 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as 
second  class  matter. 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at 
Buffalo,   N.  Y.,  under  the  Act  of  Congress  of  March  3,   1879. 

Vol.  24  Toronto,  June  15,  1915  No.  12 

Electricity  at  the  "Fair" 

The  Canadian  National  Exhibition  will  be  held  this  year 
from  August  28th  to  September  13th.  Each  successive  year 
our  great  Fair  increases  in  educative  and  entertaining  value. 
This  year — Patriotic  Year — we  are  promised  that  this  record 
shall  be  maintained. 

Did  you,  as  an  electrical  man,  ever  stop  to  consider  the 
value  of  electricity  in  this  Exhibition?  Or,  to  put  it  another 
vvaj',  can  you  imagine  what  this  Exhibition  would  be  like, 
stripped  of  its  electric  light  and  power?  This  is  quite  aside 
from  the  electrical  exhiliits  proper,  which  in  themselves  con- 
stitute a  very  considerable  portion  of  the  attractions  to  the 
general  public.  Considering  their  obligations  to  "electricity," 
one  cannot  but  regret  that  the  management  continue  to  ig- 
nore its  claims  to  a  building  of  its  own,  where  models,  not 
only  of  manufactured  articles,  but  also  of  methods  of  in- 
stallation, of  wiring  for  light  and  power,  different  systems  of 
illumination,  indoor  and  outdoor,  and  so  on,  representing  the 
results  of  scientific  research  and  engineering  practice  at  its 
best,  could  be  displayed  to  advantage. 

This  year's  general  attractions  will  incltide  such  timely 
items  as  a  "Grand  March  of  Allies."  "Model  Military  Camp," 
and  "Airship  Flights,"  including  the  dropping  of  bombs  on 
helpless  women  and  children  (harmless  bombs  this  time, 
however.)  Giuseppe  Creatore's  band  will  delight  lovers  of 
music.  The  "Water  Carnival"  is  said  to  include  some  un- 
usually attractive  features,  and  the  "Midway"  has  been 
house-cleaned.  In  spite  of  the  unfavorable  conditions  under 
which  the  management  will  necessarily  operate  this  year,  the 


Electric  Cooking 

Little  by  little  the  place  of  electricity  "in  the  kitchen" 
is  becoming  established.  Like  many  another  innovation, 
suspicion  and  fear,  rather  than  fact,  has  been  a  very  real  ob- 
stacle in  delaying  its  recognition  as  one  of  the  most  power- 
ful agencies  in  revolutionizing  the  internal  economies  of  the 
modern  home.  Electrical  men  themselves  have  doubted 
even  where  facts  and  figures  have  convinced  the  layman. 
But  we  are  started  at  last.  A  Canadian  central  station  an- 
nounces that  they  are  selling  ranges  at  the  rate  of  one  a 
week.  None  of  them  ever  come  back.  It  is  like  the  farmer 
and  his  telephone — he  installed  it  only  under  pressure  but 
he  holds  on  to  it  with  btiU-dog  tenacity. 

The  moral  seems  plain.  Electric  ranges  are  their  own 
best  salesmen.  To  the  central  station  men  we  would  say — 
get  electric  ranges  into  the  homes.  Don't  argue  first  cost, 
current  consumption  or  operating  expenses.  The  ranges 
themselves  will  answer  all  those  questions.  By  and  by  even 
electrical  men  will  become  convinced  that  electricity  in  the 
kitchen  is  a  good  thing,  easily  competing  to-day  with  the 
gas  or  coal  range. 


Defective  Lighting? 

In  connection  with  our  article  published  in  the  June  1st 
issue  of  the  Electrical  News,  with  reference  to  defective  sight 
of  school  children,  the  following  figures  with  special  refer- 
ence to  the  public  schools  of  the  city  of  Toronto  will  be  of 
interest.  In  1912  a  comparatively  small  number  of  children 
were  examined  and  the  percentage  of  defectives  was  fairly 
low.  Plowever,  in  1914,  this  percentage  was  more  than  dou- 
bled, though  the  number  of  children  examined  was  very 
much  greater.  This  probably  finds  its  explanation  in  the 
changed  attitude  of  the  authorities  towards  this  matter.  The 
average  given  in  the  article  mentioned  above  was  10  per 
cent.,  which  compares  with  approximately  8  per  cent,  in  To- 
ronto. It  must  be  understood,  too,  that  this  8  per  cent.,  re- 
presenting, as  it  does,  a  considerable  increase  over  the  pre- 
vious year,  is  subject  to  another  increase  for  1915,  if  the 
methods  of  examination  become  still  more  discriminating, 
and  it  is  easily  possible  that  the  average  for  the  present  year 
will  reach  that  mentioned  for  similar  cases  in  the  United 
States.     The  exact  figures  are  given  below  in  Table  1. 

Table  1 

Complete      Cases  of  Percentage 

Physical     Defective  witti  Defective 

Examinations.    Vision.  Vision. 

1912 9,221  340  3.7   per   cent. 

1913    21,136  1,156  5.5   per   cent. 

Ill  14    25,382  1,994  7.9   per   cent. 


Total 


55,739 


3,490 


6.3    per    cent. 


Modern  Economies 

The  Interborough  Rapid  Transit  Company,  of  New  York 
City,  are  removing  four  7.000  kw.  reciprocating  steam  units 
and  replacing  them  by  three  30,000  kw.  units.  The  capacity 
will  therefore  be  increased  some  220  per  cent.,  while  the  space 
occupied  by  these  units  will  be  the  same.  This  is  a  matter 
of  considerable  importance  where  real  estate  is  valued  as 
highly  as  it  generally  is  in  the  centre  of  our  large  cities.  The 
guaranteed  water  rate  of  the  reciprocating  engines  was  ap- 
proximately 17.3  pounds  per  kw.h.,  while  the  corresponding 
figure  for  the  new  unit,  under  full  load  conditions,  is  11.63 
pounds  of  steam  per  kw.h.    The  guaranteed  water  rates  and 
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the    Rankiiie   cycle   efficiencies   of   the   new    liiiiiinc    units   arc 
Riven  licldw: — 
Table  1 — Guaranteed  Efficiencies  of  the  Thirty  Thousand 
kw.  Turbines 

Lbs.  of  Steam  Kankinc   Cycle 

.Vet   Uvv.   Load  Per  kw.hr.  Efficiency 

1  .'i.OOO  1 2  .  07  70  .  7:! 

ic.noo  11.94  71..51 

IS. 000  11.77  72.54 

20,000  11.54  7:!.  98 

23,000  11.40  74.89 

24.000  11.30  75.56 

25.000  11.27  75.76 

26.000  11.32  75.42 

28.000  11.47  74.44 

30,000  11.63  73.41 

The  first  of  these  turbines  has  been  operating  since  De- 
cember, and  is  said  to  have  carried  a  load  of  35,000  kw. 

-Assuming  that  the  cost  of  coal  is  $3.00  per  ton  and  the 
average  evaporation  is  8.7  pounds  of  water  per  pound  of  coal, 
the  annual  saving  on  a  load  of  25.000  kw.  generated  with  one 
of  tile  new  units,  as  compared  with  the  old  units,  is  approxi- 
mately .$200,000  in  fuel  alone. 


Montreal  Filtration  Plant 

In  connection  with  the  Montreal  filtration  plant  now  un- 
der construction,  plans  have  been  drawn  up  for  an  electrical 
conduit  system.  The  current  will  be  supplied  from  the  aque- 
duct, which  has  been  enlarged  for  the  purpose  of  developing 
power  for  the  waterworks  pumping  plant,  lighting,  and  other 
purposes.  It  is  proposed  to  install  the  necessary  equipment 
at  the  station  at  Point  St.  Charles,  and  to  make  the  requisite 
connection  with  the  filtration  plant.  The  conduit  will  be 
2.000  feet  long.  The  plans  include  branch  lines  to  outside 
lamp  posts  along  the  main  line  of  conduit.  Each  joint  of 
the  terra  cotta  ducts  is  to  be  provided  with  wrought  iron 
dowel  pins.  The  uniform  interior  cross  section  of  the  vitri- 
fied clay  ducts  is  to  be  3^4  ins.  square  witli  walls  not  less 
than  .5-^  in.  thick.  The  standard  length  of  duct  is  to  be  18 
ins.  The  fibre  ducts  are  to  have  an  internal  diameter  of  3 
ins.,  with  walls  not  less  than  ^  in.  thick.  The  ducts  are  to 
be  laid  in  a  3-in.  bed  of  concrete.  Manholes  are  to  be  made 
at  stated  intervals.  The  contractor  will  have  to  install  40 
cable   racks  each   complete   with   five  cable   brackets. 

I'nder  a  further  contract,  to  be  let  later,  the  city  will  re- 
ciuirc  a  quantity  of  cable  and  also  cast  iron  standards  and 
globes.  The  cable  will  be  6.200  feet  of  500.000  cm.  2,500  v. 
single  conductor  power  cable,  6.200  feet  lighting  and  heating 
cable,  1,900  feet  OOOOB&S  lighting  and  heating  cable,  1,920 
feet  2  conductor  220  v.  varnished  cambric  outside  lighting 
cable.  All  the  cable  except  the  latter  are  to  carry  3-phase, 
60-cyclc  a.c.  The  standards  are  to  be  of  an  approved  design, 
while  the  globes  will  be  of  frosted  or  ground  glass.  The 
lamps  will  be  600  watt  suitable  for  220  v.  single-phase  a.c. 


Electrical  Prosperity  Week 

Sectional  committees  to  supervise  the  Electrical  Pros- 
perity Campaign  in  the  United  States  have  been  appointed 
by  the  executive  committee  of  "Electrical  Prosperity  Week." 
Nearly  200  of  the  leading  electrical  men  in  the  United  States, 
representing  every  phase  of  the  industry,  have  been  invited 
to  take  part  in  local  campaigns.  It  is  estiinated  that  the 
men  on  the  various  committees  represent  investments  of 
about  $2,000,000,000.  These  committees,  co-operating  with 
the  Society  for  Electrical  Development,  will  later  designate 
additional  committees  in  small  cities  and  towns  in  the  re- 
presentative districts.  It  is  hoped  that,  by  the  fiiiu-  ilic  cam- 
paign gets  into  full  swing  in  August,  more  than  611,000  elec- 
trical business  men  will  be  engaged  in  tlie  cr>mmiin  effort  r>f 
boosting  this  idea. 


New  Electric  Rates  in  Digby,  N.S. 

The  Digby  Electric  Light  Company  recently  made  ap- 
plication to  the  Nova  Scotia  Board  of  Commissioners  '  of 
Public  Utilities  for  approval  of  certain  changes  in  their  tariff 
of  rates.  It  was  pointed  out  by  the  company  that  the  system 
had  been  operating  during  the  past  year  at  a  deficit,  even  leav- 
ing out  of  question  all  depreciation  charges.  Digby  is  pecu- 
liarly situated  in  that  its  summer  population  is  practically 
double  of  its  winter  population,  necessitating  a  plant  of 
double  the  capacity  that  any  other  town  of  the  same 
size  would  require.  The  following  schedule  of  rates  as  ap- 
proved by  the  board  of  commissioners  is  of  interest: — 

For  churches,  summer  hotels,  public  buildings  and  short 
term  users,  at  the  rate  of  20c.  per  kw.h.  On  such  bills  paid 
before  the  tenth  day  of  the  month,  in  which  they  Ijecome 
payable,  the  discounts  following  shall  be  allowed: — 

On  amounts  up  to  $3.06  a  discount  of  5  per  cent. 

On  amounts  over  $:!.06  and  up  to  $11.11  a  discount  of  10 
per  cent. 

r)n  amounts  over  $11.11  a  discount  of  12^  per  cent. 

No  bill  for  electric  current  for  such  customer  shall  be 
rendered  for  less  than  the  minimum  monthly  charge  of  $1.28. 

All  other  customers  shall  be  entitled  to  receive  electricity 
at  18c.  per  kw.h.  On  bills  paid  before  the  tenth  day  of  the 
month  in  which  they  become  payable  the  discounts  following 
shall  be  allowed: — 

On  amounts  up  to  $3.43  a  discount  of  12^  per  cent. 

On  ainounts  froin  $3.43  to  $11.68  a  discount  of  15  per 
cent. 

On  amounts  exceeding  $11.68  a  discount  of  20  per  cent. 

No  bill  to  customers  entitled  to  these  rates  shall  be  ren- 
dered for  less  than  the  minimum  monthly  charge  of  $1.43. 

When  required,  each  applicant  for  service  shall  deposit 
with  the  company  a  sum  equal  to  approximately  two  months' 
supply.  The  amount  of  deposit  to  be  held  by  the  company  as 
collateral  security  lor  tlie  payment  of  bills.  Interest  at  the 
rate  of  6  per  cent,  per  annum  shall  be  paid  on  all  such  de- 
posits, and  when  the  consumer  ceases  to  use  the  supply  and 
pays  all  bills,  the  deposit  shall  be  returned  with  interest. 

The  company  is  required  to  furnish  electric  current  from 
the  usual  starting  time  in  the  afternoon  to  1  a.m.  each  day 
in  the  year. 

The  company  agrees  to  furnish  electric  current  for  street 
lighting  service,  during  the  hours  above  set  out  in  this  order 
at  the  rate  of  $12.50  net  per  lamp  per  year  on  the  basis  of  a 
minimum   of  rift\-  40-watt   tungsten   lamps. 


Telephone  Dis-service 

Under  the  heading,  "Tlie  telephone  dis-service,"  the 
Electrical  Review  has  some  interesting  things  to  say  aliout 
the  telephone  system  in  England  since  the  property  of  the 
National  Telephone  was  taken  over  by  the  Government.  A 
particularly  sore  point  with  that  journal  seems  to  be  that 
their  telephone  number  has  actually  been  changed.  The 
Government  methods  are  evidentlj'  not  sulTiciently  conserva- 
tive for  our  contemporary.  Perhaps  there  is  not  the  same 
incentive  to  such  changes  in  England  as  in  Canada,  but 
really  it  might  be  taken  as  a  hopeful  sign,  judging  from  the 
general  tone  of  the  Review's  article,  that  something  is  being 
changed.  We  rei)roduce  certain  extracts  which  at  least  throw 
an  interesting  light  on  the  success  of  Government  owner- 
ship in  the  old  land.  Possibly  the  Review  would  be  surprised 
to  know  that  we  have  got  so  used  to  having  our  leleidione 
numbers  changed  over  here  that  we  (|iiitc  like  it- 

"To  deny  that  the  position  of  the  telephone  subscriber 
had  changed  for  the  worse  woidd  be  shutting  one's  eyes  to 
the  obvious  fact-.;  llu-  storm  of  protest,  the  agonized  appeals 
for  rescue  from  the  tyranny  and  ineptitude  of  a  State  service 
that  swept  over  London  in  1913-i:i  will  not  soon  be  forgotten 
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by  the  telephone  department,  which  itself  was  sorely  tried  by 
the  necessity  of  coping  with  the  difficulties  of  a  .gigantic  and 
complex  problem  with  an  inadequate  staff,  under  the  control 
of  laymen.  Those  w-ho  hoped  for  an  all-round  reduction  of 
rates  were  sadly  disillusioned;  there  is  good  reason  to  antici- 
pate an  increase  rather  than  a  decrease.  The  efficiency  of 
the  service  fell  so  low  that  leading  city  men  denounced  it  as 
a  nuisance  rather  than  an  aid  to  business.  Moreover,  with 
the  change  of  ownership  came  the  accompanying  change 
from  the  reasonable  and  co-operative  methods  of  a  commer- 
cial undertaking  to  the  autocratic  and  arbitrarj'  ways  of  a 
bureaucracy;  the  telephone  service  was  no  longer  a  conveni- 
ence provided  in  return  for  a  monetary  consideration,  but  a 
privilege  vouchsafed  to  those  who  succeeded  in  obtaining 
connections,  subject  to  withdrawal  on  slight  provocation  and 
involving  the  user  in  unknown  liabilities  in  the  shape  of  pay- 
ments for  calls  of  unknown  origin,  the  sole  record  of  which 
was  made  by  the   Post   Office   staff. 

"Our  warnings  and  criticisms  were  issued  in  the  interest 
of  the  general  public,  and  not  on  our  own  behalf;  but  we  are 
not  to  escape  unscathed.  We  have  just  received  a  notice  to 
the  effect  that  our  telephone  number,  which  has  become  as 
familiar  to  our  friends  as  the  colour  of  our  cover,  is  to  be 
changed  from  Holborn  33  to  City  997,  'owing  to  the  acquisi- 
tion by  the  State  of  the  late  National  Telephone  Company's 
system,'  which  has  necessitated  the  rearrangement  of  certain 
of  the  exchange  boundaries.  There  are  no  half-measures 
about  it;  arrangements  are  in  progress  for  the  transfer,  and 
if  we  don't  like  it  we  can.  of  course,  do  the  other  thing.  We 
hardly  need  point  out  to  business  men  that  the  possession  of 
a  recognized  telephone  number,  in  spite  of  the  deficiencies 
of  the  service,  is  something  of  an  asset,  like  a  known  busi- 
ness address,  and  the  arbitrary  substitution  of  a  new  number 
is  in  effect  an  act  of  confiscation,  without  hope  of  redress." 

Traffic  Congestion  and  Electrics 

By  A.  Jackson  Marshall* 

That  anything  as  distinctly  modern  and  prosaic  as  an 
industrial  truck  could  have  a  very  interesting  history  seems 
rather  unlikely,  yet  it  is  recorded  that  even  the  Egyptians 
and  Assyrians  had  their  industrial  trucks — of  a  very  primi- 
tive type  to  be  sure — but  efficient  enough  to  carry  some  of 
the  great  blocks  of  stone  used  in  building  the  pyramids. 
These  early  conveyances  were  nothing  more  than  sledges 
which  were  dragged  along  roads  smoothed  and  hardened 
specially  to  lessen  the  friction.  Sometimes  merely  a  forked 
tree  limb  with  boards  placed  across  it  for  a  platform  was 
used  as  a  drag.  Later  friction  was  lessened  by  small  rollers 
used  on  the  sledge  runners  which  in  time  developed  into  the 
wheel  and  axle — one  of  man's  greatest  contributions  to  world 
progress.  This  greatest  of  all  mechanical  devices  was  first 
used  on  one  of  these  small  vehicles  by  the  Assyrians  and 
soon  developed  the  wheelbarrow  and  cart. 

In  America  the  genesis  of  the  modern  electric  industrial 
truck  is  found  in  the  necessity  for  an  automatic  device  effi- 
cient enough  to  cope  with  the  ever-increasing  transportation 
of  baggage  and  freight  and  with  growing  commercial  in- 
dustries. As  terminals  became  larger  and  baggage  rooms, 
post  offices,  and  express  depots  became  longer,  a  quicker  and 
more  capacious  truck  was  demanded,  and  so  one  railroad — 
the  Pennsylvania — engaged  a  mechanical  engineer  to  design 
an  electric  hand  truck,  as  it  was  then  called.  So  successful 
was  this  application  of  the  first  "Electric  Stevedore"  that  it 
was  shortly  applied  to  other  operations. 

When  any  mechanical  device  proves  itself  a  labor  and  a 
time  saver  combining  both  efficiency  and  economy,  it  is  only 
a  short  time  before  it  becomes  popularized,  and  beginning 
with    1911 — only   i   years    ago — various   developments   of    the 
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electric  industrial  truck  followed  each  other  very  rapidly. 
To-day  over  1,000  of  these  modern  carriers  are  used  in  the 
United  States  and  Canada.  The  average  layman  has  but  a 
small  conception  of  the  tremendous  amount  of  work  being 
done  on  piers,  in  railroad  terminals,  in  industrial  plants,  by 
these  powerful  little  storage   battery  trucks. 

It  is  estimated  that  in  the  United  States  alone  there  is 
a  grand  total  of  720,000,000  tons  of  goods  every  year  which 
passes  through  the  railroad  freight  and  transfer  stations. 
The  present  lack  of  system  in  handling  this  freight  and  the 
tremendous  amount  of  lost  time  involved  represents  a  yearly 
loss  of  more  than  $80,000,000.  With  the  existing  antiquated 
and  inefficient  methods  there  is  constant  confusion  and  de- 
lay where  thousands  of  conveyances  endeavor  to  get  served 
within  a  few  hours.  This  causes  the  transfer  mediums  to  be 
held  up  for  several  hours  inactive  with  resulting  losses.  As 
the  use  of  the  "Electric  Stevedore"  increases,  it  is  to  be 
hoped  that  this  will  influence  a  further  systematized  manner 
of  delivery.  As  their  work  becomes  more  thoroughly  uni- 
fied, the  freight  sheds  and  docks  in  many  cases  will  operate 
on  a  24-hour  schedule.  With  the  virtual  freedom  of  city 
streets  great  electric  commercial  vehicles  operating  silently, 
will    transport    the    goods    by   night    to    well    located    centres 


The  Electric— One  doing  the  work  of  many. 

from  which  goods  ma3'  be  distributed  the  following  day  and 
delivered  when  business  houses  are  prepared  for  their  re- 
ceipt. This  seems  to  be  the  only  way  to  solve  the  problem 
of  congested  freight  piers  in  cities  where  increase  in  size  of 
the  terminals  is  rendered  impracticable  for  physical  reasons, 
the  cities  in  most  cases  having  steadily  built  up  around 
them.  To-day  the  only  hope  for  decreased  congestion  is  in- 
creased efficiency  such  as  will  enable  street  vehicles  to  dis- 
charge or  receive  their  loads  with  celerity,  and  this  must  be 
effected  by  speeding  up  the  movement  of  freight  over  the 
platforms,  in  using  more  efficient  transfer  means  between 
the  vessel  holds  or  freight  cars  and  the  vehicle  tail-boards, 
and  in  organizing  a  system  of  distributing  centres  to  supple- 
ment the  cramped  terminals. 

In  railway  terminals  alone  where  these  modern  electric 
carriers  have  supplanted  the  hand  trucks  it  is  estimated  that 
there  is  a  total  saving  of  66  per  cent.  The  electrically  pro- 
pelled baggage  truck  has  proved  itself  a  fixed  necessity.  We 
have  ceased  to  marvel  at  the  speed,  ease  and  efficiency  with 
which  these  trucks  piled  high  with  trunks,  bags  and  boxes 
deftly  wind  their  way  along  congested  station  platforms 
from  train  to  baggage  room,  doing  the  work  that  formerly 
required  four  times  as  much  labor  and  twice  as  many 
trucks.  A  short  description  of  the  operation  of  an  electric 
industrial  truck  will  show  its  simplicity  and  safety.  The 
controller  is  inclosed  and  an  automatic  cut-ofT  switch  mini- 
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niizcs  accidents.  One  handle  is  used  as  a  conliiillcr  lever. 
and  the  other  handle  for  steering.  The  contrcdler  returns 
to  neutral  as  the  hand  is  removed  from  tlie  lever.  Tlu'  cut- 
off switch  cuts  off  the  power  when  the  foot  is  removed  from 
the  lir:d<e  pedal.  In  niher  words  the  driver  applies  the  brake 
simply  by  releasing  the  pedal  with  his  foot,  and  as  he  re- 
leases the  pedal,  the  power  is  cut  off  automatically. 

The  driver,  standing  erect  on  the  end  of  the  truck,  with 
hands  on  the  controller  and  steering  lever,  respectively,  and 
foot  (ui  the  brake  pedal  is  in  the  best  possible  position  to 
guide  and  control  his  load.  The  simplicity  of  operation  does 
away  with  the  necessity  for  having  expensive  operators,  the 
average  freight  handler  being  taught  to  successfully  operate 
a  truck,  even  in  congested  plants  or  terminals,  in  about  48 
hours.  The  ordinary  baggage  truck  has  a  capacity  of  2.000 
lbs.,  and  is  used  for  carrying  both  baggage  and  mail.  The 
immense  increase  in  baggage,  express  and  mail  matter  being 
moved  by  our  railroads  demanded  proportionate  increase  of 
efficiency  in  its  handling,  and  slow  moving  man-powered 
hand  trucks  have  graduallj'  given  way  to  the  modern  "Elec- 
tric." 

Supplanting  the  Hand  Truck 

Time  studies  made  in  manufacturing  plants  and  at  the 
great  piers  in  seaport  cities  indicate  beyond  a  question  that 
"Electric  Stevedores"  will  supplant  the  hand  truck  wherever 
operating  conditions  warrant.  More  than  this,  the  shipping 
platforms  and  piers  of  the  future  will  be  designed  especially 
for  the  more  efficient  operation  of  these  electrics.  They  al- 
ready have  a  tremendous  influence  on  the  short  haul. 

Down  in  Savannah  3'ou  may  see  cotton  moved  across 
great  piers  by  "Electric  Stevedores"  equipped  with  hoists 
and  cranes,  carrying  it  directly  into  the  holds  of  the  steamers 
which  bring  it  north.  Two  of  these  little  electrics  would  han- 
dle more  cotton  in  one  day  than  tw-enty  freight  handlers.  At 
the  Bush  Docks  in  Brooklyn  you  can  see  the  same  cotton 
placed  in  cars  by  battery  truck  cranes,  the  cars  first  being 
"spotted"  by  the  electric.  It  is  taken  out  of  the  cars  at  the 
mill  by  the  industrial  trucks  and  moved  to  storage  and  then 
to  spinning  room  by  them.  Later  the  bobbins,  dye  tubs,  and 
beams  are  moved  from  mill  to  mill  by  small  electric  shop 
trucks. 

The  Commercial  Vehicle  in  a  recent  issue  cites  an  excel- 
lent example  indicative  of  the  economy  of  operating  these 
"Electric  Stevedores." 

"In  testimony  submitted  for  the  information  of  the  In- 
terstate Commerce  Commission,  a  report  of  the  operation  of 
an  electric  industrial  truck  at  the  Cunard  pier,  New  York 
City,  showed  that  in  handling  macaroni  in  boxes,  six  electric 
industrial  trucks  did  the  work  in  nine  hours,  that  would  have 
required  24  hand  trucks.  The  cost  of  labor  with  the  electric 
vehicles  was  $21,  while  at  current  longshoremen's  rates  it 
would  have  cost  for  labor,  $87.60,  if  liand  trucks  hail  been 
relied  upon, 

"In  handling  grapes  in  barrels  at  the  same  dock,  two  in- 
dustrial trucks  did  the  work  of  2]  hand  trucks.  In  handling 
mackeral  in  barrels,  two  electric  industrial  trucks  did  the 
work  of  19  hand  trucks.  In  handling  casks  of  wiiu',  seven 
electric  industrial  vehicles  with  thirteen  men,  did  the  work 
of  36  men  rolling  the  casks  from  one  man  tn  the  other." 

Costs  Less  Than  Half 

Under  the  old  method  of  hand  truck  operation,  the  cost 
per  ton  of  handling  freight  at  railroad  terminals  and  steam- 
ship piers  was  2,5c.,  while  the  cost  per  ton  for  performing 
the  same  work  with  electric  industrial  trucks  is  hut  10  1-;)c 
I'rom  a  socialistic  view,  too,  investigations  show  an  ini]>ort- 
ant  feature  which  particularly  commends  the  "Electric  Steve- 
dore" to  the  operator  as  well  as  to  his  eniphiyer.  I'ncUr  the 
old  plan  the  men  received  a  wage  of  ,f2,0()  lu-r  day.  uliile 
under  the  truck  operating  system,  where  men  are  p.iid  on  a 


liumage  basis,  their  compensation  amounted  In  .'f;;.4(i  per  day, 
or  an  increase  of  20  per  cent. 

While  the  largest  field  for  the  "Electric  Stevedore"  is  in 
handling  baggage  and  freight  at  terminals  and  piers,  they 
are  being  used  to  a  great  extent,  however,  in  factories  and 
industrial  plants,  and  more  and  larger  installations  are  being 
made  continually.  In  shop  and  mill  transportation,  in  stor- 
age warehouses,  in  freight  transfer  stations,  in  supply  and 
provisioning  work  for  railroads,  steamships,  etc.,  in  brick 
and  lumber  yards,  in  stoking  in  power  plants,  in  wholesale 
and  retail  packing,  shipping  and  receiving,  and  even  in 
building  operations  the  electric  industrial  truck  finds  exten- 
sive application.  A  valuable  application  of  the  "Electric 
Stevedore,"  equipped  with  a  crane,  is  in  laying  street  curb- 
stones. In  warehouses  they  are  used  for  hoisting,  in  packing 
motors,  etc.  Motor  car,  and  other  manufacturers,  are  begin- 
ning to  regard  the  electric  shop  truck  as  indispensable. 
Warehouses  and  mills  arc  constantl)'  finding  new  uses  for 
them  as  the  number  of  different  types  increases.  The  Gov- 
ernment has  adopted  them  for  its  arsenals,  and  a  recent 
special  application  is  found  in  the  new  buildings  of  the  Bos- 
ton Children's  Hospital.  It  is  being  employed  to  do  the 
work  formerly  performed  by  4  men.  "During  its  nine 
months  of  service,  not  one  dollar  has  been  spent  for  repairs 
on  this  useful  vehicle,"  states  the  Electrical  World.  "The 
■truck  is  used  for  the  transportation  of  food  from  the  kitchen 
to  the  elevators,  for  collecting  and  distributing  washing,  and 
for  other  odd  jobs,  and  is  operated  in  all  about  20  miles  per 
day.  It  is  geared  to  run  at  6  miles  per  hour,  and  is  charged 
every  other  day  with  energy  supplied  for  the  central  power 
plant  of  the   Harvard  Medical  School." 

Trucks  for  All  Requirements 

According  as  necessity  has  created  the  demand,  various 
types  of  these  trucks  have  been  developed.  They  are  made 
small  enough  to  operate  in  the  aisles  of  factories,  and  storage 
warehouses,  yet  they  carry  from  one  to  two  tons,  the  latter 
being  standard  capacity.  They  possess  sufficient  power  to 
haul  trains  of  trailers,  and  they  can  climb  grades  that  would 
tax  the  power  of  mules,  and  would  be  impracticable  for  hand 
trucks.  Elevating  transfer  trucks  have  been  developed  by 
which  it  is  possible  to  pick  up,  carry  away,  and  set  down, 
interchangeable  false  platforms  with  piles  of  goods  on  them 
by  automatic  means,  thus  eliminating  the  last  item  of  hand 
labor,  the  loading  and  unloading  of  the  trucks. 

It  should  not  be  overlooked  that  this  small  truck  has 
many  of  the  fundamental  advantages  of  its  larger  brother  in 
the  street,  namely,  it  is  clean,  odorless,  and  practically  silent. 
its  simplicity  of  construction  is  a  great  aid  in  operation  and 
maintenance,  and  its  freedom  from  fire  and  explosion  com- 
mends it  to  fire  commissioners  and  underwriters. 

It  is  obviously  too  early  to  determine  to  the  last  cent 
just  how  much  can  be  saved  by  the  adoption  and  use  of  these 
small  trucks.  The  labor  item  is  the  most  important  one,  and 
it  has  been  fcumd  that  where  the  trucks  can  be  kept  busy 
and  the  hauls  average  200  to  800  feet,  that  each  truck  will 
displace  at  least  4,  and  often  5  and  6  men  each.  They  can 
make  from  20  to  'M  miles  on  a  single  charge,  while  boosting 
during  noon  hour  will  increase  this  mileage  one-third.  Al- 
though the  initial  cost  of  the  electric  industrial  truck,  which 
is  $1,000  to  $:t,000,  looms  large  when  compared  to  the  cost 
of  hand-powered  equipment,  it  will  save  its  first  cost  in  4'/^ 
months  with  careful  operation,  and  if  a  machine  will  pay 
for  itself  in  this  short  time,  what  does  it  matter  whether  it 
costs  $1,000  or  $5,000?  With  enough  work  to  keep  it  busy, 
and  with  careful  operation,  the  economy  and  capacity  nf  the 
"Eleclric   Stevedcu'c"  is  little  short  of  amazing. 


Tlu'  I'tltcn  Water  Wheel  Company  are  dislribuling  a 
sm.ill  illustialed  pamphlet  describing  their  exhibit  at  the 
rauama-racific    Intemalional    Exposition, 
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The  Electric  Lighting  Industry 

By  C.  W.  Stone 

The  electric  lighting  industry,  so-called,  has  grown  so 
rapidly  and  has  expanded  in  so  many  directions  that  it  will 
be  possible  to  point  out  only  a  few  of  tlie  factors  which  have 
contributed  to  its  growth. 

The  industry,  considered  as  such,  may  well  be  called  one 
of  our  infant  industries  from  the  point  of  years  since  its  in- 
ception, but  from  the  point  of  view  of  its  magnitude  it  is 
probable  that  no  single  industry  is  of  such  vast  importance 
to  modern  civilization.  It  is  no  longer  a  scientific  toy  or 
luxury,  but  is  a  vital  necessity  to  our  present  progress  and 
will  become  more  so  as  we  advance. 

The  Gramme  dynamo  completed  in  1871  is  usually  re- 
ferred to  as  being  the  first  type  of  machine  to  be  used  com- 
mercially for  arc  lighting,  but  other  work  had  been  done 
with  other  forms  of  machines  which  were  fully  as  successful. 
Progress  in  Europe  was  rapid  in  the  earlier  days,  but  the 
greatest  progress  later  was  on  our  own  continent.  Probably 
the  first  commercial  arc  system  installed  in  this  country  was 
in  Cleveland  in  1879.  Immediately  after  this  other  systems 
were  installed  both  in  this  country  and  in  European  coun- 
tries. 

In  the  earlier  days  the  problems  of  successful  lighting 
were  many.  It  was  not  only  a  problem  of  building  machines 
for  the  production  of  the  electricity,  but  instruments,  switch, 
etc.,  had  to  be  developed,  no  continuous  lengths  of  copper 
wire  were  available,  and  in  fact  the  engineer  was  confronted 
with  the  most  diificult  problem  possible.  Everything  had 
to  be  invented,  but  the  interest  was  so  great  that  many  in- 
ventors were  attracted  and  the  financiers  were  liberal  in 
their  support,  which  resulted  naturally  in  very  rapid  ad- 
vance. 

Most  of  the  early  work  was  on  the  development  of  arc 
machines  and  arc  lamps,  and  it  was  about  1883  that  com- 
panies were  formed  to  take  contracts  for  lighting  city  streets, 
the  price  being  about  $1.00  per  lamp  per  night.  Many  diffi- 
culties arose,  such  as  poor  and  crooked  carbons,  poor  and 
thick  globes,  unskilled  labor  for  the  construction  of  both 
lamps  and  machines  and  their  operation. 

It  was  soon  recognized  that  the  arc  system  was  the  best 
suited  for  special  lighting  and  particularly  for  out-of-door 
work.  Mr.  Edison  then  experimented  with  the  development 
of  the  incandescent  lamp  and  after  many  experiments  suc- 
cess was  reached. 

First  incandescent  in  1882 

The  history  of  tliis  type  of  lamp  has  been  described  so 
many  times  that  it  is  unnecessary  to  describe  it  here  except 
to  point  out  the  date  of  the  starting  of  the  first  commercial 
station  for  this  type  of  lighting  at  Appleton,  Wis.,  in  Au- 
gust, 1882,  the  total  capacity  of  the  station  lieing  for  two 
hundred  and  fifty  10  c.p.  lamps. 

.■\t  this  time  the  systems  for  arc  and  incandescent  light- 
ing were  wide  apart.  Arc  lighting,  due  to  its  fundamental 
characteristics,  was  suitable  for  outdoor  service  lighting,  es- 
pecially in  stores  and  manufacturing  plants,  while  the  in- 
candescent system  with  its  low-voltage  circuits  and  small 
lamps  was  naturally  limited  to  small  areas  and  indoor  ser- 
vice. These  two  systems  of  lighting,  each  with  its  own  ad- 
mirers, naturally  led  to  rivalry  and  competition.  At  the  same 
time,  new  schemes  and  contrivances  were  developed  that 
would  bridge  the  gap  existing  Ijetween  the  series  and  multi- 
ple system  in  service;  while  some  of  these  were  quite  in- 
genious, they  only  proved  temporary  and  gradually  paved 
the  way  for  the  introduction  of  our  modern  alternating 
current  system,  which  perhaps  more  than  any  other  factor 
has  helped  to  develop  a  uniform  electric  illumination  and 
power  transmission.     The   alternating  current   system   began 
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to  receive  prominent  attention  about  188.3  and  in  the  fall  of 
1885  the  first  regular  alternating  current  system  was  in- 
stalled at  Buffalo,  N.Y.,  when  current  was  generated  at  500 
volts  and  stepped  up  to  3,000  volts  for  transmission,  after 
which  it  was  stepped  down  to  100  volts  for  service.  Even 
this  installation  was  crude  in  a  good  many  respects. 

The  development  of  the  polyphase  generator,  which  was 
the  next  step,  permitted  the  development  of  the  polyphase 
induction  motor  with  its  high  starting  torque  and  rugged 
simple  construction. 

From  this  time  the  growth  of  the  central  station  was 
rapid.  The  value  of  a  day  load  was  soon  apparent,  catn- 
paigns  were  immediately  inaugurated  to  develop  power  ap- 
plications. This  resulted  in  the  rapid  increase  in  the  size  of 
the  central  station  and  created  a  demand  for  larger  gener- 
ating units.  This  demand  later  brought  about  the  rapid 
development  of  the  steam  turbine.  The  first  large  units, 
5,000  kw.,  were  built  in  1900,  and  the  capacities  have  steadily 
increased  until  to-day  turbines  are  in  operation  of  30,000  kw. 
capacity,  and  50,000  kw.  machines  will  probably  be  liuilt 
within  a  short  time. 

Centralization  of  generating  plants 

It  is  not  in  steam  turbines  alone  that  tliis  increase  has 
appeared.  There  are  in  operation  to-day  waterwheel-driven 
generators  of  over  17,500  kw.  continuous  capacity.  With  the 
increasing  demand  for  electric  service  and  the  development 
of  larger  waterwheel-driven  alternators  the  water  power 
companies  have  gone  farther  back  into  the  mountains  for 
their  water  power  sites  until  we  now  find  such  stations  250 
miles  or  more  from  their  distributing  centres  and  operating 
transmission  lines  at  150,000  volts. 

In  the  control  apparatus  the  development  of  the  oil 
switch  has  kept  pace  with  the  increase  in  capacity  and  volt- 
age until  to-day  the  oil  switcli  not  only  breaks  a  potential  of 
150,000,  but  will  withstand  line  disturbances  of  three  times 
this  value. 

Before  the  introduction  of  electricity,  manual  labor  was  , 
almost  supreme  because  the  mechanical  devices  in  service 
were  usually  so  crude  that  they  required  almost  constant  at- 
tention for  successful  operation.  During  this  period  many 
wonderful  inventions  were  nevertheless  perfected,  but  their 
requirements  were  for  very  special  conditions  of  necessity  to 
meet  a  particular  requirement  without  having  direct  bearing 
on  the  welfare  of  the  entire  community. 

The  introduction  of  the  central  station  for  the  general 
distribution  of  electricity  on  the  other  hand  marked  a  de- 
cided step  in  the  advancement  of  civilization,  because  through 
this  medium  it  has  been  possible  to  generate  power  at  a  cost 
so  low  and  in  such  convenient  form  that  it  is  rapidly  dis- 
placing all  other  forms  of  power. 

During  the  early  stages  of  progress  central  stations 
were  developed  mainly  for  lighting  purposes  and,  like  all  new 
business  enterprises,  the  greatest  activity  was  developed  in 
communities  of  sufficient  size  to  plainly  warrant  the  expense. 
The  outcome  of  all  these  years  of  development  has  finally 
resulted  in  the  successful  installation  of  about  8,000  electric 
lighting  plants  in  continental  United  States. 

The  tendency  in  the  past  has  been  the  building  of  a  cen- 
tral station  for  each  locality,  but  this  idea  is  being  gradually 
replaced  by  the  more  economical  system  of  distribution, 
namely,  the  generation  of  large  quantities  of  energy  at  some 
central  point  or  the  consolidation  of  several  central  stations 
and  distributing  the  energy  at  high  potentials  to  other  com- 
munities where  it  is  again  distributed  at  safe  voltages  for 
various  purposes;  for  instance  a  large  city  plant  expands  so 
as  to  include  all  the  district  around  it  and  service  originally 
limited  to  a  small  area  is  unified  over  a  considerable  terri- 
tory. In  other  cases  the  individual  properties  in  a  terri- 
tory are  merged  and  brought  under  one  management,  while 
other   instances   occur   where    unrelated    public    service    com- 
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panies  widely  Jissociated  in  various  states  arc  placed  under 
one  control  and  management.  This  system  of  development 
has  now  progressed  until  the  electric  properties  have  mergeil 
their  interests  in  other  utility  properties,  such  as  the  gas  and 
street  railway  systems.  The  relative  economic  advantage  of 
this  method  of  operating  must  receive  universal  approval  be- 
cause it  is  of  direct  interest  to  each  individual  and  has  a  di- 
rect hearing  on  the  low  price  of  electric  energy. 

Using  the  diversity  factor 

One  of  the  most  important  advantages  of  this  method  of 
operating  is  the  utilization  of  the  diversity  factor  which  is 
one  of  the  primary  elements  in  determining  a  low  price  for 
electric  service.  The  station  must  be  designed  to  carry  the 
nia.ximum  demand,  but  the  cost  of  tlie  power  will  depend  up- 
on its  average  24  hours'  demand. 

The  utilization  of  electrical  energy  in  a  modern  city 
home  has  reached  such  a  stage  that  it  is  now  used  not  onlj' 
for  lighting,  but  for  heating,  cooking,  cleaning,  refrigerating, 
operating  mechanical  drive  such  as  fans,  washing  machines, 
etc.,  and  almost  every  other  conceivable  purpose.  In  a  simi- 
lar manner  everything  in  which  man  is  interested  has  been 
lienefited  and  the  rapid  development  of  electricity  along 
diversified  lines  has  added  immeasuralily  to  the  progress  of 
civilization.  In  medicine  and  surgery  it  has  proved  of  inesti- 
mable value.  To-day  we  have  the  Rontgen  ray  which  is  of 
great  assistance  to  surgeons  in  locating  various  troubles  in 
the  organs  of  the  body,  thus  simplifying  the  necessary  oper- 
ation and  greatly  reducing  the  time  required,  and  in  some 
cases  making  it  possible  to  avoid  operating. 

The  X-ray  is  now  being  successfully  used  in  metallur- 
gical research,  as  by  its  use  faults  in  metal  substance  can  be 
shown.  Electricity  is  also  used  for  cauterizing  wounds  in 
the  purification  of  air  and  water  by  the  ultra  violet  ray.  The 
moving  picture  was  made  possible  by  the  development  of  tlie 
high  powered  arc  lamp. 

Among  the  farmers 

These  benefits  are  liy  no  means  confined  to  the  city  1)e- 
cause  the  central  station  with  its  great  network  of  distribu- 
tion is  in  a  position  to  furnish  electric  energy  to  the  farmer, 
who,  if  progressive,  is  to-day  able  to  enjoy  the  same  pleasures 
as  his  city  neighbor,  and  in  addition  can  accomplish  a 
greater  amount  of  work  than  heretofore  in  less  time  and  at 
a  smaller  cost.  Another  important  direct  benefit  is  that  it 
does  away  with  practically  all  tlie  old  drudgeries  usually 
found  about  the  farm. 

The  technical  growth  of  this  industry  has  Ijrought  out 
many  interesting  problems  tending  to  reduce  to  a  minimum 
the  overhead  operating  and  distribution  charges,  so  that 
electrical  energy  may  be  produced  and  delivered  at  the  lowest 
possible  cost.  The  details  involved  are  numerous  and  com- 
plicated even  from  the  proper  handling  of  the  coal  for  the 
boilers  to  the  delivery  of  energy  to  the  lamp  filaments  in  the 
home. 

In  attempting  to  prophesy  the  future  of  an  industry  one 
naturally  looks  to  the  past  for  guidance,  although  in  this  age 
of  scientific  investigation  and  discoveries  there  are  possibili- 
ties of  such  radical  changes  as  may  upset  all  iirnphecies  liascd 
on  past  conditions. 

It  is  interesting  to  note,  however,  that  in  the  last  20 
years  the  increase  in  magnitude  of  the  central  station  in- 
dustry has  been  at  the  rate  of  about  15  per  cent,  per  year  or 
doubling  itself  every  five  years.  If  lighting  alone  is  con- 
sidered, although  the  point  of  saturation  is  far  from  being 
reached,  we  should  not  anticipate  a  continuation  of  increase 
at  this  rate.  The  central  stations  are.  however,  making  every 
efifort  to  increase  their  output  and  diversify  their  load  by  use 
of  current  for  every  conceivable  purpose  and  a  reasonable 
rate  of  increase  in  load  will  be  conliiuied  and  possibly  be 
increased. 

Hand  to  hand  with  the  growth  of  the  iiiduslry  has  gone 


a  reduction  of  the  cost  of  lighting  and  of  power,  both  of 
these  movements  being  related  to  each  other  reciprocally  as 
cause  and  effect. 

It  is  to  be  expected  that  the  reduction  in  cost  of  elec- 
tricitj'  w-ill  be  continued  as  new  discoveries  and  improved 
methods  of  generation,  distribution,  and  conversion  are 
adopted,  although  as  the  theoretical  limits  are  approached, 
the  decrease  in  cost  will  not  be  so  rapid  as  it  has  been  in  the 
past. 

Generation 

With  the  improvement  in  load  factors  and  the  increase 
in  size  of  generating  units  and  generating  plants  and  sys- 
tems, it  is  to  be  expected  that  improvements  and  refinements 
in  the  various  generating  station  operations  will  be  made. 
Some  of  these  possibilities  are  as  follows:  The  utilization  of 
a  greater  temperature  range  in  the  thermal  cycle,  as  by  high- 
er degrees  of  super-heat,  the  increased  use  of  economizers, 
etc.  One  very  important  improvement  already  in  sight  is 
the  mercury  boiler  and  mercury  turbine  worked  out  by  Em- 
met. In  this  development  coal  is  used  in  a  special  boiler 
evaporating  mercury.  The  mercury  vapor  is  expanded  to  a 
high  vacuum  in  passing  through  a  turbine  producing  power, 
the  condenser  for  the  mercury  serving  also  as  a  steam  pro- 
ducer whence  steam  is  carried  to  steam  turbines,  thus  the 
mercury  is  worked  through  the  thermal  cycle  from  about 
TOO  deg.  F.  to  400  deg.  P.,  the  steam  working  through  a  cycle 
from  400  deg.  F.  dow-n  to  70  deg.  or  SO  deg.  F.  The  addition 
of  the  mercury  cycle  to  the  steam  cycle  enables  us  to  pro- 
duce from  35  to  50  per  cent,  more  power  from  a  pound  of 
coal  tlian  is  at  present  produced  by  the  most  efficient  steam 
generating  stations. 

For  small  and  moderate  sized  plants  the  high  efficiencies 
shown  by  internal  combustion  engines,  particularly  of  the 
Diesel  type,  will  probably  produce  an  extension  of  the  use 
of  such  machines  as  soon  as  improvements  of  design  and 
standardization  of  manufacture  sufficiently  reduce  the  initial 
and  maintenance  cost. 

The  design  of  internal  combustion  turbines  is  a  field 
liaving  large  possibilities  but  surrounded  by  apparently  in- 
superable difficulties,  to  which  a  solution  may  possibly  be 
found  in  the  future. 

Engineers  are  turning  their  attention  to  methods  of 
utilizing  all  of  the  heat  generated  by  fuel,  and  along  this  line 
eflforts  have  been  made  to  utilize  the  heat  of  exhaust  from 
the  heat  of  internal  combustion  engines.  A  notal)le  exam- 
ple of  this  is  to  be  seen  in  the  Ford  factory. 

Distribution 

There  is  a  consideralile  field  for  improvement  in  methods 
of  distribution.  Developments  of  the  past  few  years  show 
an  increased  tendency  to  connect  together  a  number  of  gen- 
erating stations  into  a  network  and  these  stations  may  be 
steam  stations  or  hydraulic,  or  more  frequently  both.  The 
extension  of  this  network  supplied  from  numbers  of  central 
stations  will  undoubtedly  increase.  We  already  have  trans- 
mission and  distribution  networks  covering  several  states 
and  the  future  will  probaljly  see  the  whole  country  covered 
by  distribution  networks  connected  together  by  transmission 
lines,  just  as  the  steam  railroads  have  been  interconnected. 
Improved  methods  of  protecting  these  networks  from  light- 
ning, high  frequency,  short  circuits,  etc.,  will  be  developed. 

Our  kiTowlcdge  of  properties  of  insulating  materials  is 
as  yet  imperfect.  Investigation  and  discoveries  will  probably 
produce  considerable  improvement  in  the  insulation  of  con- 
ductors and  thus  allow  the  use  of  higher  temperatures  and 
higher  voltages  tending  towards  reduced  losses  ,n\il  economy 
of  investment  in   tlie  distribution  system. 

Sub-stations 

There  has  been  a  steady  reduction  in  the  weight,  size, 
and  cost  of  electrical  apparatus  for  sub-station  use,  enabling 
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the  central  stations  to  make  considerable  increases  in  the 
kilowatts  per  square  foot  of  floor  space.  These  changes 
have  been  brought  about  by  improvements  in  design,  econ- 
omizing in  material  and  the  use  of  increased  speeds.  !t 
seems  likely  that  some  progress  will  still  be  made  along 
these  lines  but  there  is  not  very  much  room  for  improve- 
ment unless  new  types  of  apparatus  are  developed.  Such 
new  types  as  various  kinds  of  rectifiers  are  being  studied 
and  may  prove  useful  in  the  future. 

The  automatic  operation  or  the  remote  control  of  sub- 
stations has  proved  successful  in  initial  installations,  both  in 
lighting  and  railway  work.  The  constant  demand  for  econ- 
omy in  operation  is  likely  to  extend  to  the  use  of  tliis  class 
of  sub-station. 

Lighting 

Vast  improvements  haxi-  been  made  in  the  past  few- 
years  in  incandescent  and  arc  lamps.  The  former  arc  now 
approaching  limits  fixed  by  the  temperature  of  melting  point 
of  tungsten  and  others  of  the  most  refractorv  metals.     There 


is  no  limit,  however,  to  the  temperature  of  incandescent 
gases,  hence  the  arc  lamp  offers  a  fieUl  for  improvement 
limited  only  by  the  present  methods. 

A  still  greater  field  for  improvement  is  a  possibility  of 
the  production  of  light  without  heat.  At  present  in  all  of 
our  lighting  most  of  the  energy  applied  to  the  lamp  goes 
into  heat,  only  a  small  amount  is  turned  into  light.  l"or  in- 
stance, in  the  half-watt  gas  filled  mazda  lamp,  which  works 
at  about  0.02  watts  per  spherical  candle-power,  the  luminous 
efficiency  is  about  3.3  per  cent.,  that  is  to  say,  only  3.3  per 
cent,  of  the  energy  applied  to  the  lamp  is  put  into  the  pro- 
duction of  light,  the  remaining  96.7  per  cent,  being  dissipated 
as  heat.  The  most  efficient  arc  lamp  has  about  5  per  cent, 
luminous  efliciency.  Thus  we  see  that  in  spite  of  the  great 
progress  that  has  been  made,  there  is  still  a  vast  field  for 
improvement  in  the  transformation  of  electricity  into  light, 
and  so  offering  a  field  for  improvement  greater  than  any  of 
the  other  steps  in  the  generation  and  distribution  of  elec- 
tricitv  and  its  conversion  into  light. 


Power    Plant    at    the    Hotel    Vancouver 


By  George 

The  rapid  growth  in  population  and  business  of  the 
metropolis  of  British  Columbia  in  recent  years  has  created  a 
big  demand  for  hotel  accommodations.  This  demand  has 
l)een  met  by  the  construction  of  a  great  number  of  hostel- 
ries.  Prominent  in  this  new  development  stands  the  Hotel 
Vancouver,  which,  on  account  of  its  location  at  the  junction 
of  the  transcontinental  railroad  and  Oriental  and  Pacific 
Coast  steamship  lines,  under  the  control  of  the  Canadian 
Pacific  I^ailway  Company,  occupies  a  position  of  vital  im- 
portance in  the  chain  of  hotels  owned  and  operated  by  this 
company. 

Characteristic  of  its  policy  to  make  ample  provision 
to  meet  the  demands  of  progress  throughout  its  entire  sys- 
tem, the  Canadian  Pacific  Railway  Company  in  1912  began 
the  construction  of  a  new  and  capacious  building  on  the  site 
of  the  old  hotel.  It  is  more  advantageously  located  on  the 
brow  of  a  hill  overlooking  the  harbor.  This  location  is  fur- 
ther enhanced  on  account  of  the  wonderful  panoramic  view 
of  the  city,  the  various  bodies  of  water,  the  hills  and  snow- 
capped mountains  that  are  within  one's  vision  from  this 
point.  The  original  hotel  building  was  constructed  in  the 
form  of  a  letter  "L."  and  in  a  separate  building  at  the  rear 
was  located  the  power  plant  and  laundry.  From  the  begin- 
ning, the  exhaust  steam  from  the  various  units  in  the  power 
l)lant  was  the  chief  factor  in  the  heating  of  the  hotel.  It 
was  also  used  for  drying  purposes  in  the  laundry. 

As  the  pace  in  the  growth  of  the  city  warranted,  new 
sections  were  added  to  this  hotel,  and  the  power  plant  was 
correspondingly  increased.  To  provide  accommodations 
which  would  otherwise  be  curtailed  during  the  construction 
of  the  new  hotel,  a  large  apartinent  building  was  erected  in 
the  form  of  a  letter  "L"  on  one  of  the  rear  corners  of  the 
hotel  site.  The  hotel  business  was  continued  in  operation 
throughout  the  entire  construction  period.  The  sections  were 
razed  one  at  a  time  as  the  work  of  construction  progressed, 
imtil  at  the  present  time  a  magnificent  structure  occupies  the 
entire  site. 

The  first  work  to  be  undertaken  was  the  erection  of  a 
new  power  plant  and  laundry  building.  A  seven-storey 
structure  of  reinforced  concrete  was  put  up  at  the  rear  of  the 
apartment  building  and  apportioned  as  follows:  Basement 
and  first  floor — boiler  plant  and  chief  engineer's  office;  sec- 
ond   floor — departments   of   maintenance;    third,    fourth,    fifth 
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and  sixth  floors — laundry;  and  seventh  floor — living  quarters 
for  engineer's  staff. 

The  engine  room  was  laid  out  to  take  advantage  of  space 
not  otherwise  usable,  and  occupies  the  areaway  under  the 
lane  on  the  hotel  side  of  the  power  plant  and  extends  at 
riglit  angles  to  the  rear  of  the  hotel. 

The  original  plans  of  the  hotel  were  drawn  up  with  a 
view  of  installing  hydraulic  elevators  throughout,  and  ele- 
vators of  that  character  were  installed  in  the  apartment 
building  and  power  plant. 

The  source  of  supply  for  all  otiier  power  was  to  l>e  de- 
rived from  a  110-volt  direct-current  two-wire  system.  With 
the  exception  of  one  generating  unit  the  equipment  in  this 
power  plant  was  new  and  consisted  of  the  following:  Three 
400  h.p.  Babcock  &  Wilcox  water  tube  boilers,  all  necessary 
boiler  auxiliaries;  two  175  kw.  110-volt  generators,  direct  con- 
nected to  vertical  compound  engines;  one  75  kw.  110-volt  gen- 
erator, direct  connected  to  a  simple  side  crank  engine  (This 
unit  had  been  in  service  in  the  old  plant  for  10  years); 
one  5-panel  switchboard  consisting  of  3-generator  and  2- 
feeder  panels;  one  horizontal  duplex  pump  for  elevator  ser- 
vice; one  vertical  duplex  pump  for  house  service;  and  two 
25-ton   refrigerating  machines  and  condensers. 

This  plant  was  put  in  operation  early  in  the  year  1913. 
Since  that  time  conditions  have  arisen  which  warranted  the 
abandonment  of  the  installation  of  hydraulic  apparatus  and 
necessitated  the  adoption  of  the  electric  drive  for  the  eleva- 
tors in  the  new  hotel. 

As  none  of  the  power-driven  appliances  throughout  the 
hotel  had  been  contracted  for  up  to  this  time,  and  as  the 
electric  wiring  installation  throughout  the  hotel  building  had 
but  reached  its  preliminary  stage,  a  complete  revision  of  the 
entire  power  and  lighting  equipment  was  made  with  a  view 
of  establishing  the  plant  on  the  most  economical  basis  pos-' 
sible,  consistent  with   the   changed  conditions. 

After  due  and  careful  consideration  of  all  of  the  prob- 
lems involved,  it  was  decided  to  convert  the  plant  over  to  the 
110-220  volt  3-wire  system  for  lighting,  all  motors  in  opera- 
tion at  that  time  and  those  on  the  new  schedule  of  1  h.p.  in 
size  or  less  to  be  wound  for  110  volts  and  the  remainder  to 
be  wound  for  230  volts.  While  it  is  a  recognized  fact  that  in 
the  majority  of  3-wire  installations,  isolated  2-wire  110-volt 
block  loads  are  apt  to  produce  unsatisfactory  balance  con- 
ditions of  the  system,  it  was  possible  at  this  plant,  at  a  small 
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cxni'iisc,  to  rearrange  the  existing  2-wire  feeders  so  as  to 
maintain  a  satisfactory   balanced  condition. 

To  revise  the  plant  to  meet  all  the  new  conditions  pre- 
sented a  problem  that  was  complicated  in  the  extreme,  inas- 
much as  it  necessitated  a  considerable  rearrangement  of  ap- 
paratus and  a  complete  change  of  feeder  distribution.  Pro- 
vision for  every  possible  emergency  was  made  and  the  work 
conducted  witlnmt  interr\iption  in  tlic  operation  of  the  exist- 
ing plant. 

Briefly,  the  new  arrangement  included  three  100  kw., 
110-220  volt  turbo-generators,  and  a  new  8-panel  switchboard. 
The  75  kw.  generator  was  removed  and  one  refrigerating  ma- 
chine and  the  two  large  pumps  were  moved  to  other  loca- 
tions, so  as  to  make  room  for  the  turbo-generators.  A  new 
switchboard  consisting  of  five  generators  and  three  feeders 
replaced  the  old  board,  and  was  located  on  the  same  foun- 
dation. 

The  engine  room  was  laid  out  in  the  form  of  a  letter  "L," 
the  175  kw.  units  occupying  the  base,  the  switchboard  in  the 
corner  and  the  other  apparatus  beyond  in  the  following 
order:  Three  turbo-generators,  two  refrigerating  machines 
and  condensers,  vertical  pump  and  horizontal  pump.  The 
boilers  are  located  below  the  base  of  the  "L." 

Boiler  Room  Installation 

The  boiler  plant  comprises  three  400  h.p.  Babcock  & 
Wilcox  water  tube  boilers,  manufactured  at  Renfrew,  Scot- 
land, each  being  built  up  of  14  sections  of  thirteen  4-in. 
tubes,  18  feet  long.  These  boilers  are  designed  for  a  working- 
pressure  of  190  lbs.  Each  boiler  is  equipped  with  Babcock 
&  Wilcox  forged  steel  super-heaters,  designed  to  give  75 
degrees  Fahr.  superheat  at  the  boiler  nozzle.  Each  boiler  is 
equipped  with  Hammel  patent  fuel  oil  furnaces,  which  are  a 
modification  of  the  Peabody  furnace  in  that  they  permit  of 
individual  ducting  of  air  to  the  burners. 

The  burner  control  valves  are  located  at  the  boiler 
front,   the   pipes   conducting   the    steam    for   atomization    and 
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the  oil  from  the  control  valves  to  the  burner  tips  passing 
under  the  furnace  floor  through  that  part  of  the  setting  com- 
monly known  as  the  ashpit.  In  this  manner  the  burner  tips 
are  located  at  the  bridge  wall  and  throw  the  flame  towards 
the  front  of  the  boilers.  As  the  furnace  increases  in  vol- 
ume from  the  bridge  wall  towards  the  boiler  front,  this  ar- 
rangement gives  the  greatest  eflfectivc  furnace  volume  as  the 
flame   can    entirely    fill    the   furnace   without    direct    impinge- 


ment on  the  lubes,  the  possibility  of  blow-pipe  action,  or  the 
lack  of  complete  combustion  due  to  premature  cooling  of  the 
products  of  combustion. 

The  boilers  are  also  set  with  extra  high  furnaces  so  as 
to  permit  the  most  economical  combustion  of  coal  on  chain 
grate  stokers  should  the  relative  prices  of  coal  and  oil  make 
it  desirable  to  use  coal  fuel.  Provision  is  made  throughout 
the  boiler  room  for  the  easy  handling  of  coal  and  ashes  by 
labor-saving  devices,  conveyors  and  ash  and  coal  hoppers. 
When  coal  is  used  as  fuel,  chain  grate  stokers  will  be  in- 
stalled and  fed  by  gravity  through  spouts  from  reinforced 
concrete  hopper  bottoin  bunkers  installed  immediately  above 
the  boiler  room.  The  ashes  will  be  conveyed  by  bucket  con- 
veyors to  a  reinforced  ash  hopper,  from  which  they  can  be 
drawn  by  gravity  into  auto  trucks  located  in  the  areaway. 
The  coal  will  be  brought  in  by  similar  trucks  and  will  be 
automatically  dumped  into  a  distributing  hopper,  from  which 
the  bucket  conveyors  used  for  handling  ashes  will  also  ele- 
vate the  coal  to  the  coal  bunkers  referred  to  above.  With 
these  provisions  it  will  be  possible  to  operate  the  entire  plant 
with  coal  fuel  and  one  fireman,  the  same  as  is  now  used  in 
connection  with  the  operation  with  oil  fuel. 

Oil  Pumping  Set 

In  connection  witli  the  burning  of  oil  fuel  as  now  in- 
stalled there  is  provided  one  double  Witt  oil  pumping  sys- 
tem of  ample  capacity  for  the-operation  of  1,400  h.p.  of  boil- 
ers to  rating.  This  set  consists  of  two  special  duplex  brass 
fitted  oil  pumps  mounted  on  a  cast  iron  tray  over  a  special 
condenser  type  of  heater,'  thus  making  a  compact  self-con- 
tained pumping  system  unit.  This  oil  pumping  system  is 
fitted  with  relief  valve,  lubricator,  gauges  and  other  special 
oil  appurtenances. 

The  oil  storage  tanks  are  located  underground  outside 
the  boiler  room  wall. 

The  operation  of  the  plant  with  oil  fuel  is  under  the 
control  of  a  Moore  automatic  fuel  oil  regulating  system. 
This  system,  the  invention  of  C.  R.  Weymouth,  chief  engi- 
neer for  Chas.  C.  Moore  &  Company,  Engineers,  and  J.  R. 
Atchison,  superintendent  of  construction  for  the  saine  con- 
cern, is  a  comparatively  new  development  in  the  economical 
handling  of  oil  as  fuel,  and  contributes  largely  to  the  ex- 
cellent economy  obtained  in  this  station.  The  ease  with 
which  this  is  accomplished  renders  the  descl%)tion  of  this 
systern  of  considerable  interest  to  the  combustion  engineer 
as  well  as  the  power  plant  operators. 

When  the  load  on  the  power  plant  increases,  either  sud- 
denly or  gradually,  there  is  an  attendant  drop  in  steam  pres- 
sure. By  means  of  a  diaphragm  subjected  on  the  one  side 
to  steam  pressure  through  the  medium  of  a  water  cylinder, 
and  to  the  pressure  on  the  oil  line  to  the  burners,  an  exact 
control  can  be  obtained  of  the  oil  pressure  to  the  burner 
through  the  medium  of  properly  arranged  balancing  weights, 
levers  and  control  valve.  When  an  increase  in  load  pro- 
duces a  slight  decrease  in  boiler  pressure,  the  reduction  in 
boiler  pressure  immediately  increases  the  pressure  in  the  oil 
line,  and  therefore  the  amount  of  oil  supplied  to  the  burners, 
with  a  corresponding  increase  of  heat  generated  in  the  fur- 
nace, which  will  raise  the  boiler  pressure  to  that  for  which 
the  automatic  system  has  been  previously  set.  Conversely, 
should  the  load  drop  o(T  suddenly,  increasing  the  boiler  pres- 
sure, the  system  operates  to  reduce  the  quantity  of  oil  burn- 
ed and  thus  decreases  the  boiler  pressure.  Proper  damping 
arrangements  are  made  so  as  to  prevent  hunting  and  a  steam 
pressure  practically  uniform,  as  shown  on  recording  steam 
pressure  gauge  charts,  is  secured.  This  constant  steam 
pressure  is  very  desirable,  but  of  minor  importance  com- 
pared to  the  other  functions  of  the  automatic  fuel  regulating 
system.  As  the  quantity  of  oil  being  burned  is  increased, 
it  is  also  important  that  the  quantity  of  steam  for  atomiza- 
tion  of   the   oil   be  increased   in   the   proper  proportions.     It 
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has  been  found  that  the  proper  ratio  of  steam  to  oil  is  not 
constant,  and  it  was  therefore  necessary  to  devise  a  regu- 
lator which  would  give  the  proper  relation  at  all  loads.  This 
was  secured  by  using  a  modified  form  of  Leslie  reducing 
valve,  by  means  of  which  the  steam  pressure  obtained  at  the 
burners  for  purposes  of  atomization  becomes  a  function  of 
the  oil  pressure  in  the  oil-to-burner  line.  It  was  found  that 
if  the  oil-to-burner  and  the  steam-to-burner  pressures  were 
plotted,  the  steam-to-burner  pressures  could  be  shown  on  a 
straight  line  curve  cutting  the  axis  of  abscissa  at  a  point 
above  the  origin,  corresponding  to  the  amount  of  steam 
pressure  necessary  to  break  up  the  oil  on  no  load.  Equally 
important  is  the  control  of  the  air  supplied  to  the  furnace, 
and  a  damper  regulator  operated  by  the  variation  in  oil 
pressure  is  also  installed  as  part  of  the  system.  By  the  pro- 
per co-operation  of  these  three  units  in  the  regulating  sys- 
tem the  best  possible  evaporative  results  are  secured.  This 
regulating  system  has  excited  considerable  interest  through- 
out British  Columbia,  and  has  been  adopted  by  the  British 
Columbia   Electric   Railway  in   its   two   steam   stations. 

Auxiliaries 

The  feed  water  is  supplied  the  boilers  by  two  Weir 
boiler  feed  pumps.  These  pumps  handle  the  returns  from 
the  heating  system  and  make-up  water  which  is  heated  by  a 
1,000  h.p.  capacity  Cochrane  feed  water  heater.  The  re- 
turns from  the  heating  system  are  pumped  to  the  feed  water 
heater  by  two  Burnham  low  duty  vacuum  pumps.  A  motor- 
driven  submerged  type  of  centrifugal  sump  pump  located  at 
one  side  of  the  boiler  room,  drains  the  ash  tunnel  and  low 
points  of  the  boiler  room  floor. 

Service  and  Elevator  Pumps 

The  water  supply  is  maintained  b}'  a  twin  compound 
Weir  vertical  service  pump,  and  the  hydraulic  elevators  are 
supplied  by  a  Burnham  horizontal  duplex  pump. 

Generating  Equipment 

There  are  two  175  kw.,  110-volt  direct  current  compound 
wound  commutating  pole  type  generators,  manufactured  by 
the  Canadian  General  Electric  Company,  which  are  direct 
connected  to  Robb-Armstrong  vertical  compound  engines 
running  at  400  r.p.m.  These  generators  are  so  connected 
that  they  may  be  operated  in  series  on  the  3-wire  system  or 
independently  on  an  emergency  110-volt  bus,  the  functions 
of  which  are  fully  described  later  on. 

The  new  electrical  equipment  consists  of  three  100  kw., 
110-220-volt.  3-wire  turbo-generators,  manufactured  by  the 
General  Electric  Company  and  operating  at  a  speed  of  3,600 
r.p.m.  These  generators  are  compound  wound,  commutating 
pole,  each  having  two  series  fields  on  opposite  sides  of  the 
armature  and  necessitating  two  equalizer  connections  for 
parallel  operation.  For  deriving  the  neutral  connection,  each 
generator  is  provided  with  a  compensator  located  close  to 
the  generator. 

The  turbines  are  of  the  Curtis  type  and  arc  equipped 
with  all  of  the  latest  improved  features. 

The  combined  units  have  attracted  considerable  favor- 
able comment  on  account  of  the  compactness  and  neatness 
of  design. 

As  the  various  buildings,  including  the  Opera  House 
block,  which  is  also  served  with  light,  heat  and  power,  are 
heated  by  the  exhaust  steam  from  the  combined  units,  the 
engines  and  turbines  are  at  present  operated  non-condensing. 
However,  provision  has  been  made  to  equip  the  turbines 
with  a  condenser  so  that  they  may  be  operated  condensing 
during  such  periods  as  the  amount  of  exhaust  steam  is  in 
excess  of  that  required  for  heating. 

Refrigerating  Apparatus 

The  refrigerating  plant  consists  of  two  25-ton  ammonia 
machines,   manufactured   by   the    Canadian     Linde     Company. 


The  compressor  cylinder  is  arranged  in  tandem  with  the 
steam  cylinder.  The  condensers  and  brine  coolers  are  of 
the  double  pipe  type. 

Brine  circulation  is  used  throughout  the  entire  system 
of  refrigeration,  while  direct  expansion  is  used  in  the  ice- 
making   tank   which   has   a   capacity  of   5   tons   per  24   hours. 


Rear  of  main  Switchboard,  Hotel  Vancouver. 

The  brine  circulation  system  is  very  complete,  including  re- 
frigerators on  each  floor. 

Switchboard  Equipment 

The  switchboard  consists  of  8  panels  of  uniform  size, 
66  x  24  ins.,  with  sub-panels  24  x  24  ins.,  or  a  total  dimen- 
sion of  16  ft.  by  7J/2  ft.  The  material  used  is  the  best  quality 
of  slate,  2  ins.  in  thickness  and  painted  with  Egyptian  lac- 
quer so  as  to  present  a  lasting  dull  black  finish  which  har- 
monizes perfectly  with  the  polished  copper  appliances 
mounted  thereon  and  is  free  from  the  attacks  of  oil  and  dirt. 
The  board  rests  on  a  6-in.  channel  iron  base  partly  embed- 
ded in  the  cement  floor  and  is  supported  by  a  2-in.  angle 
iron  frame  braced  from  the  wall  by  material  of  like  character. 

The  board  was  designed  with  a  view  of  locating  the  in- 
struments and  switches  in  the  most  natural  position  for  the 
convenience  of  the  operator,  and  in  the  accompanying  illus- 
trations it  will  be  noted  that  the  instruments  are  on  a  level 
with  the  eye,  and  the  switches  are  at  the  proper  height  for 
the  average  person. 

Beginning  at  the  left,  the  first  five  are  generator  panels, 
being  connected  in  rotation  according  to  their  location.  Fol- 
lowing these  are  the  panels  for  220  volt  power,  3-wire  light- 
ing, and  2-wire  lighting  and  110  volt  power.  The  last  panel 
on  the  right  provides  connection  for  the  old  2-wire  system 
and  double  throw  switches  were  used  to  permit  the  inter- 
switching  of  feeders  in  the  event  that  any  undue  unbalance 
on  the  system  should  arise. 

The  circuit  breakers  on  all  generators  are  connected  be- 
tween the  generator  and  main  switch  and  those  on  the  turbo- 
generators are  actuated  only  by  the  armature  current. 

The  main  or  3-wire  bus-bar  is  connected  to  all  panels. 
The  main  equalizer  bus  is  connected  to  all  generator  panels. 
The  auxiliary  power  bus  is  connected  to  the  turbo-generator 
panels  and  the  power  panels.  Auxiliary  equalizer  bus  is  con- 
nected to  the  turbo-generator  panels.  Emergency  110  volt 
bus  provides  110  volt  connection  between  the  175  kw.  gen- 
erators and  panels  No.  7  and  No.  8  and  would  be  used  only 
in  the  event  that  one  of  the  175  kw.  generators  would  be 
out  of  commission  during  the  peak  load  periods.  The  auxil- 
iary power  bus  is  provided  in  order  to  make  possible  the 
isolation  of  the  elevator  and  heavy  220  volt  power  load  dur- 
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inn  such  times  when  the  Huctuatinj;  condition  of  this  load 
iniRlit  disrupt  the  voltage  regulation  of  the  system.  All  bus- 
liars  arc  supported  by  substantial  brackets  and  hangers. 

Tile  generator  rheostats  arc  mounted  on  an  angle  iron 
frame  lirmlj'  bracketed  to  the  framework  of  the  switchboard. 

In  back  of  the  main  Ijoard  is  placed  a  fuse  and  meter 
board,  consisting  of  three  panels  of  IV^-in.  slate  identical  in 
size  with  the  switchboard  panels.  These  arc  in  the  same 
alignment  with,  and  :!(')  ins.  to  the  rear  of.  panels  No.  6.  N'o. 
T,  an<l  No.  8.  The  rear  of  this  board  is  enclosed  by  a  steel 
cabinet  10  ins.  deep,  and  is  provided  with  doors  for  each 
l)anel.  On  this  board  are  mounted  the  fuses  and  meters  for 
the  various  feeders.  The  load  of  the  system  has  been  so 
distributed  that  no  feeder  has  a  connected  load  of  more  than 
400  amperes  except  the  220  volt  feeders  which  are  protected 
with  circuit  breakers.  Instead  of  metering  the  output  of 
each  generator  as  had  been  done  previously,  each  outgoing 
feeder  was  provided  with  a  watt-hour  meter  so  that  the 
load  distribution  may  be  accurately  recorded.  The  switcli 
and  meter  boards*  were  manufactured  by  A.  K.  Coutts  & 
Company,   of  Vancouver,   B.C. 

Distribution  of  Feeders  and  Generator  Leads 

On  account  of  the  limited  amount  of  space  permissible 
between  the  switchboard  and  the  wall,  and  to  accommodate 
the  large  number  of  cables  that  lead  to  and  from  the  switch- 
board, a  cable  pit.  30  ins.  wide  and  36  ins.  deep,  was  built 
the  entire  length  and  at  the  rear  of  the  board,  and  this  was 
racked  off  for  cable  supports.  All  cables  are  run  under- 
ground in  conduits.  These  end  in  this  pit  and  the  cables  are 
carried  from  the  conduit  ends  to  their  terminals  on  porce- 
lain cleats.  The  pit  is  floored  over  with  2-in.  cement  panels, 
24  X  24  ins.,  supported  by  an  angle  iron  frame.  The  inter- 
vening space  between  the  floor  and  switchboard  foundation 
is  left  open  to  permit  the  passage  of  cables  leading  to  and 
from  the  board.  Openings  are  provided  in  the  rear  pit  wall 
which  extend  to  the  rear  of  the  meter  board  for  the  passage 
of  cables  in  connection  with  that  board.  Notwithstanding 
the  fact  that  but  a  30-in.  space  was  permissible  behind  the 
switchboard  and  that  the  busbars  and  rheostats  would  oc- 
cupy a  considerable  amount  of  that  space,  all  details  were 
worked  out  in  such  a  manner  so  as  to  leave  an  ample  and 
unobstructed  space,  which  permits  any  part  of  the  board  be- 
ing easily  accessible  to  the  operator.  As  a  precautionary 
measure  against  trouble  at  the  terminal  boards  on  the  gen- 
erators which  are  in  an  unprotected  location,  they  were  en- 
closed in  sheet  steel  boxes. 

The  main  elevator  feeders  run  direct  from  the  switcli- 
board  to  the  distributing  board  located  in  the  penthouse  on 
the  roof,  000  ft.  distant. 

The  220  volt  general  power  and  the  3-wire  feeders  run 
to  a  main  distributing  board,  centrally  located  on  the  tunnel 
floor  of  the  new  hotel.  This  board  is  laid  out  in  live  sec- 
tions, one  for  220  volt  power,  and  the  other  four  for  the  3- 
wire  distributing  feeders  that  run  to  the  various  panel 
boards. 

Electric    Elevators   and    Dumb-Waiters 

The  elevators  and  dumb-waiters  are  of  the  Olis-Fensom 
manufacture  and  consist  of  the  following:  Three  passenger 
elevators  of  the  one  to  one  traction  type,  having  a  speed  of 
500  ft.  per  minute  and  operated  by  35  h.j).  motors  running  at 
63  r.p.m.;  one  service  elevator  of  the  worm  geared  traction 
type,  operated  by  a  40  h.p.  motor  running  at  800  r.p.m.;  one 
baggage  elevator  sam-c  as  last  mentioned;  and  one  kitchen 
service  elevator  same  as  last  mentioned.  Iml  njierated  by  a 
20  h.p.  motor.  There  will  be  1  1  dumb-waiters  distributed 
throughout  the  hotel,  driven  by  motors  varying  in  size  from 
3  to  10  h.p.  These  motors  arc  equipped  with  Hurdetic  I'v 
Roundtree  push-button  control. 

An  elaborate  system  of  ventilation  has  Ipccii  inslalled. 
which    continuously    supplies    pure   air    tempered    to    .suit    the 


l>rcvailing  atmospheric  conditions  and  simultaneously  re- 
moves impure  and  obnoxious  odors.  This  ventilating  sys- 
tem was  supplied  and  installed  by  the  U.  F.  Sturtevant  Com- 
pany through  their  local  agent,  Mr.  Chatham. 

The  main  ventilating  fans  are  located  in  the  basement, 
fresh  air  being  drawn  in  from  the  areaway  through  enor- 
mous Sturtevant  air  washers,  and  tempering  coils  have 
been    distributed    thrinighout    the    building. 

Communicating  and  Signal  Systems 
A  central  telephone  exchange  connects  with  every  room 
and  department  in  the  hotel  and  through  numerous  trunk 
lines  with  the  main  exchange  of  the  telephone  company. 
Extensive  telegraphic  accommodations  have  been  provided. 
.\  telautograph  system  interconnects  all  departments.  A 
signal  system  on  every  floor  indicates  the  whereabouts  of 
the  maids  at  all  times.  Fire  alarm  signals  and  fire  escape 
indicators  are  located  in   the  hallways  of  each   floor. 

Engineering  and  Construction 

.Ml  of  the  equipment  comprising  the  original  power 
plant  of  the  new  hotel,  except  the  175  kw.  units,  switch- 
board, electrical  conductors,  and  refrigerating  apparatus,  but 
including  all  w'ater.  steam  and  exhaust  piping,  was  arranged 
and  installed  by  Chas.  C.  Moore  &  Company,  Engineers, 
San  Francisco,  California.  The  engineering  and  construc- 
tion details  of  the  revised  plant  were  also  conducted  by  the 
above  company  in  accordance' with  the  plans  drawn  up  by 
the  architect,  Francis  S.   Swales. 

The  negotiations  attendant  to  both  installations  were 
entered  into  by  H.  \V.  Beecher,  the  Seattle  manager  of  the 
above  company,  with  Messrs.  Skene  &  Christie,  the  general 
contractors  who  supervised  the  construction  work.  The 
engineering  details  attendant  to  the  electrical  system  were 
carried  out  by  the  author  of  this  article,  who  supervised  its 
installation. 


Personal 

Mr.  T.  A.  Hanley  has  been  appointed  electrical  inspector 
in   Kingston,  Ont. 

Mr.  H.  A.  Thompson  lias  been  appointed  electrical  in- 
spector over  the   Belleville  and  Trenton   district. 

Mr.  H.  A.  Fyfe  has  been  appointed  electrical  inspector 
in  Peterborough,  with  jurisdiction  also  over  Lakefield.  Lind- 
saj'.  and  other  jjlaces  to  be  arranged  later. 

Mr.  R.  H.  Balfour,  for  several  years  assistant  superin- 
tendent of  the  Montreal  Light,  Heat  and  Power  Company, 
has  terminated  his  connection  with  the  company  on  his  ap- 
pointment as  chief  engineer  of  the  Montreal  Electrical  Com- 
mission. 

Mr.  R.  W.  Ball,  for  the  last  three  years  manager  of  the 
telegraph  office  of  the  Canadian  Northern  Railway  Company 
in  Regina,  has  been  appointed  to  manage  the  office  of  the 
company  in  Calgary.  Mr.  Ball  is  succeeded  by  Mr.  J.  D. 
Edgett.  of  the   ^^'innipeg  office  of  the  company. 

Mr.  James  A.  Johnston  has  been  appointed,  by  the  Hy- 
dro-electric Power  Commission  of  Ontario,  electrical  inspec- 
tor over  Brockville.  Prescott,  Smith's  Falls,  Mcrrickville.  and 
several  other  municipalities  in  that  section.  He  is  a  son  of 
Mr.  Johnston,  chief  electrician  of  the  Department  of  Public 
Works,  Ottawa.     His  office  will  lie  in   Brockville. 

Mr.  C.  Ross  Cameron,  sales  manager  of  the  \Vm.  Hamil- 
ton Company.  Limited.  Pelerbormi.gh.  Ont..  recently  resign- 
ed his  position  to  go  to  the  front  as  commander  of  the  ma- 
chine .gun  battery,  :ird  Contingent.  Mr.  Cameron  has  been 
with  the  Win.  Hamilton  tdnipany  for  about  fourteen  years. 
during  most  of  which  lime  he  was  associated  with  the  57th 
Battalion.  Mr.  CI  K  Munro,  chief  engineer,  has  assumed 
the  duties  of  sales  manager  in  aildilion  to  those  of  his  own 
departnient. 
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Women  as  Street  Car  Conductors  Meeting 
with  Success  in  England 

Optimists  on  an  early  closing  of  the  European  war 
point  to  a  shortage  of  skilled  labor  in  England,  which  they 
claim  must  be  greatly  accentuated  in  Germany  and  Austria, 
where  so  many  more  men  are  under  arms.  It  would  indeed 
appear  that  both  the  field  and  the  industrial  armies  must  be 
reaching  their  maximum  strength.  No  doubt  the  women  in 
all  the  countries  at  war  are  very  active  in  filling  the  gaps. 
This  is  a  comparativelj'  new  department  in  England,  but  a 
recent  issue  of  the  Electrical  Review  and  Tramway  World 
describes  some  very  happy  results  that  have  been  obtained 
by  different  electric  tramway  companies.  The  following  ex- 
tract will  give  us  some  idea  of  the  extent  to  which  the  fair 
sex  are  being  utilized  in  this  useful  form  of  national  de- 
fence:— 

"For  the  more  successful  prosecution  of  our  efforts  in 
contesting  the  ferocity  of  the  Germans,  we,  as  a  nation,  need 
far  more  men  than  the  number — large  as  that  number  is — 
already  enrolled  in  the  Ami)'.  The  more  men  who  Ijecome 
soldiers  the  better  chance  we  have  of  success,  and  the  shorter 
the  duration  of  the  War.  The  tramways  of  the  country  are 
still  emploj'ing  men  of  military  age.  and  it  is  reasonably  cer- 
tain that  by  one  or  other  means  all  those  who  are  physically 
fit — and  if  they  are  not  they  are  equally  useless  to  tramways 
— will  be  swept  into  the  Army.  The  country  needs  every 
one  of  thetn,  and  if  they  do  not  join  voluntarily  we  have  no 
doubt  whatever  that  compulsion  will  sooner  or  later  be  ap- 
plied. It  may  not  be — and  probably  will  not  be — styled 
"conscription,"  but  for  the  purposes  of  this  war  it  will  vir- 
tually amount  to  the  same  thing,  by  whatever  title  it  may  be 
known.  Confronted  by  this  practical  certainty,  what  is  the 
tramway  manager  to  do,  or  recommend?  If  there  are  avail- 
able a  sufficient  number  of  boys,  or  of  men  over  the  mili- 
tary age,  he  may  endeavour  to  recruit  his  staff  from  their 
ranks.  But  we  all  know,  as  a  matter  of  everyday  experi- 
ence, intelligent  boys  are  very  scarce.  They  have  been 
"moved  up"  on  a  large  scale  during  the  past  six  months  or 
so,  and  even  the  humble  office  boy  is  very  difficult  to  obtain 
— and  keep — because  of  the  demand  of  youths  to  fill  the 
positions  of  the  older  youths  who  have  joined  the  colours. 
The  men  who  are  over  forty-five  years  of  age  are  also  com- 
paratively scarce,  due  to  the  general  shortage  of  labour,  and 
still  more  owing  to  the  abundance  of  employment  which  is 
on  oflfcr  at  the  labour  bureaus,  and  in  a  general  way  on  all 
sides.  The  factories  producing  munitions  or  other  material 
for  the  war  clamour  for  men,  and  those  who  are  between 
forty-five  and  sixty  can  earn  much  more  money  in  the  fac- 
tories than  the  tramways  can  afford  to  pay  them.  Thus,  as  a 
last  resort,  the  tramway  manager  is  virtually  com|)elled  to 
take  into  serious  consideration  the  employment  of  women 
as  conductors,  however  much  he  may  be  personally  opposed 
to  that  plan.  It  is  safe  to  say  that  the  majority  of  the  man- 
agers, and  probably  their  committees  or  directors,  do  not 
like  the  idea.  They  would  much  rather  not  employ  women 
in  any  traffic  work,  and  they  see,  or  think  they   see,  many 


objections  to  the  proposal.  But  they  are  coming  to  see  that 
they  have  little  or  no  choice  in  the  matter,  and  that  the  old 
saw  "needs  must  when  the  Devil  drives"  is  just  about  as  true 
as  ever  it  was.  The  Devil  in  this  instance  is  the  demon  of 
war,  and  of  war  on  such  a  scale  as  the  world  has  never  be- 
fore known.  Happily  there  are  consolations  in  the  matter. 
Mr.  Dalrymple  was  the  first  British  tramway  manager  to 
make  the  experiment  with  petticoat-power,  and  it  is  com- 
forting to  learn  that  his  experience,  so  far,  has  been  quite 
satisfactory.  First  of  all  he  tried  a  couple  of  ladies  who 
were  more  or  less  experienced  in  the  office  side  of  tramway 
work.  They  did  extremely  well,  and  Mr.  Dalrymple  felt 
warranted  in  extending  the  number  to  twelve.  These  also 
answered  all  requirements,  and  the  experience  gained  was 
such  as  to  warrant  the  extension  of  the  idea  on  a  much 
larger  scale,  so  that  at  the  moment  Mr.  Dalrymple  has  the 
sanction  of  his  committee  to  employ  as  many  of  the  women 
as  he  needs  to  fill  up  the  gaps  caused  by  the  withdrawal  of 
men  for  army  purposes.  During  the  past  month  other  tram- 
ways, Cardiff  and  Salford  for  instance,  have  followed  suit, 
and  there  is  no  room  to  doubt  that  for  the  duration  of  the 
War  we  are  going  to  have  the  female  conductor  pretty  much 
all  over  the  country.  This  idea  is  beginning  to  get  a  firm 
hold  on  the  minds  of  our  managers,  and  it  is  not  weakened — 
but  rather  the  contrary — by  the  agitation  of  the  men  on 
many  of  the  systems  for  higher  rates  of  pay — an  agitation 
which,  in  some  cases  at  least,  gives  one  the  impression  that 
it  is  manufactured  out  of  very  slight  materials,  and  is  carried 
on  with  the  idea  that  no  matter  how  much  or  how  little 
other  classes  of  men  may  suffer  through  the  war,  the  tram- 
waymen  must  be  immune.  The  woman  conductor  is  avail- 
able, however.  She  can  do  the  work,  with  the  sympathy  and 
consideration  of  the  passengers,  already  plainly  shown  in 
the  cases  where  she  is  employed,  and  her  pluck  in  stepping 
forward  to  fill  the  breach  caused  by  the  rush  of  men  into 
the  Army  is  entitled  to  our  cordial  and  grateful  recogni- 
tion." 


Railway  and  Jitney  Nickels — Three  quarters  of 
the  Latter  Goes  Abroad 

"Watts  Watt,"  the  publication  of  the  Portland  Railway, 
Light  &  Power  Company,  of  Portland,  Ore.,  contained  a  dia- 
gram and  description  of  the  distribution  of  the  nickel  in 
electric  railway  and  in  jitney  service.  The  material  was  pub- 
lished on  opposite  pages  so  as  to  be  more  effective.  A  re- 
production, as  taken  from  the  Electric  Railway  Journal, 
follows: 

The  Street  Car  Nickel 

(Chart  below  is  based  on  1914  operation! 
The  Part  That  Stays  Here 
I. — The  street  car  company  does  not  get  a  whole  nickel. 
28  per  cent,  of  it.  or  1.4  cents,  goes  back  to  the  public  as  a 
rebate  in  the  form  of  commutation  tickets,  free  tickets  to 
city  employees,  such  as  policemen  and  firemen,  and  for  trans- 
fers, so  for  each  passenger  carried  the  company  only  gets  3.0 
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ccnts.  On  llic  other  liand.  the  jitney  gets  the  wlmle  nickel 
with   1U1  reductions  of  any  kind. 

II. — Wages  alone  are  41  per  cent,  of  tliis  :i.6  cents,  or 
more  tlian  the  entire  portion  of  the  jitney  nickel  left  in  Port- 
land. 

HI. — Taxes,  bridge  rentals  and  paving  expenses  con- 
suiue  a  big  part  of  the  street  car  fare. 

IV. — Then  there  is  the  outlay  for  damages,  supervision 
and  other  local  expenses,  all  of  which  stays  here;  also 

V. — The  portion  of  power  cost  representing  wages,  wood 
fuel  and  local  supplies,  and 

VI. — Depreciation,  that  part  which  includes  local  sup- 
plies and  local  labor. 

The  Part  Spent  Elsewhere 
I. — Interest    on    street    car    investment.      Nothing     could 
please  the  Old  Reliable  Service  Compan3'  more  than  to  find 
Oregon  money  seeking  investment  in  this  company.     Invita- 


This  Part 
Stays  Here 


This  Part  Is 
Spent  Elsewhere 


tion  to  Oregon  money  has  been  and  is  constantly  open  to 
such  purposes.  Oregon  money  as  a  rule  seeks  more  profit- 
able investment  than  that  permitted  to  the  public  utilities. 
And,  so,  the  Eastern  investor  who  is  content  with  more 
modest  interest  return,  comes  to  Portland's  aid  and  that  of 
the  surrounding  community  bj-  furnishing  nearly  all  the 
funds  required  by  the  Old  Reliable  Service  Company  and 
other  similar  public  utilities. 

II. — Material  manufactured  elsewhere  takes  a  small  por- 
tion of  the  nickel. 

III. — Remaining  items  entering  into  power  cost. 

IV. — Depreciation,  that  part  which  includes  those  things 
which  cannot  be  purchased  or  made  here. 
•K  OF  THIS  NICKEL  IS  REINVESTED  IN  PORTLAND 

The  Jitney  Nickel 

(Chart   below   is   based   on   best   available   data   from   several 
sources  here  and  elsewhere) 

The  Part  That  Stays   Here 

I. — Garage  expenses  and  such  repairs  as  can  be  made 
locally. 

II. — Interest  (if  venture  is  not  financed  by  automobile 
company  or  other  outside  interests). 

III. — License  fees. 

IV. — Damages  (in  case  victims  succeed  in  recovering 
anything). 

V. — Wages,  when  anything  is  left  after  other  necessary 
expenses  are  paid.  The  fact  that  there  are  3.5  per  cent,  fewer 
jitneys  in  operation  now  than  sixty  days  ago  is  evidence  that 
the  wages  earned  by  the  jitney  operators  are  not  sufficient  to 


This  Part 
Stays  Here 


This  Part  Is 
Spent  Elsewhere 


make  the  lousiness  attractive  in  by  far  the  majority  of  cases. 
The  City  Hall  Records  prove  this.  Very  few  of  the  original 
jitney  drivers  are  in  business  to-day.  The  fact  that  new 
ones  have  taken  their  place  simply  proves  P.  T.  Barnum's 
famous  statement. 


The  Part  Spent  Elsewhere 
1. — Little  Johnnie   Rockefeller  gets  a    l)ig   slic 
nickel  for  gasoline  and  oil. 


II, — The  Rubber  Barons  come  in  for  another  fat  part  of 
the  coin  (there  are  no  tire  factories  in  this  locality). 

III. — Repair  parts  bought  from  the  Eastern  auto  manu- 
facturers absorb  a  little  more. 

IV. — Depreciation.  This  is  one  of  the  rocks  on  which 
the  big  bulk  of  the  jitney  wild-catters  have  gone  broke. 
L'suall}'.  old  second-hand  machines  are  purchased  on  the  in- 
stallment plan  and  arc  operated  until  they  are  in  the  last 
stages  of  "consumption,"  and  then  they  are  "scrapped"  and 
sent  to  the  "Old  Ford's  Home"  and  the  jitney  man  must 
buy  another  or  go  out  of  business. 

ONLY   %    OF  THIS    NICKEL   STAYS    IN   PORTLAND. 


Keystone  Motorman's  Seats 

A  new  removable  type  of  Keystone  motorman's  seat  is 
being  manufactured  by  the  Electric  Service  Supplies  Com- 
pany, Philadelphia,  wdiich  allows  the  seat  proper  to  be  trans- 
ferred from  one  end  of  the  car  to  the  other.  In  this  new  type 
all  of   the   quick  collapsible   and   adjustable   features  of  the 


Removable  type  of  motorman's  seat. 

standard  Keystone  seat  are  retained,  as  will  be  noted  in  the 
illustrations.  One  pair  of  brackets  for  supporting  the  upper 
end  of  standards  and  one  floor  plate  for  securing  lower  end 
are  the  only  stationary  parts,  and  it  is  from  these  that  the 
seat  is  readily  removable.  Special  upper  brackets  are  fur- 
nished to  take  care  of  the  curvature  of  the  inside  of  the  dash 
or  to  overcome  other  existing  obstructions. 


(Ir 


New  Books 

Resuscitation — l'ri>ni      electric    shock,     traumatic     shock, 
iwning,  as|iliyxiaticin    from  any  cause:   by   means  of  arlili- 


.f     tlu 


cial  respiration  by  the  prone  pressure  Schacfer  method;  ana- 
tomical details  of  the  method  and  complete  directions  for 
self-instruction;  by  Chas.  A.  LaufTcr,  A.M.,  M.D.,  medical  di- 
rector, Westinghousc  Electric  &  Manufacturing  Company, 
I'^.ast  Pittsburgh,  Pa.;  second  edition,  enlarged;  John  Wiley  & 
Sons,  Inc.,  publishers. 
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The  Proper  Installation  of  Wiring  and  Lighting 

— Some  Valuable  Illustrations  and  Data 

for  the  Electrical  Contractor 

The  other  man's  point  of  view  regarding  the  proper 
method  of  installing  lighting  units  and  the  wiring  to  serve 
these  units  is  always  valuable,  especially  if  the  opinion  comes 
from  one  who  has  had  experience.  In  a  recent  issue  of 
Power,  Mr.  A.  L.  Cook,  head  of  the  Department  of  Applied 
Electricity,  Pratt  Institute,  Brooklyn,  N.Y.,  discusses  interior 
wiring  for  lighting  and  power  service,  and  a  number  of  ex- 
tracts from  this  very  valuable  paper  are  printed  herewith. 

The  allowable  watts  per  square  foot  for  a  given  class  of 
work  can  be  found  from  Table  1,  and  when  multiplied  by  the 
floor  area,  will  give  the  total  power  required.  It  may  seem 
to  some  that  the  height  of  the  lamp  above  the  work  would 
have  a  decided  effect  upon  the  amount  of  power  required,  but 
this  is  not  the  case  provided  a  suitable  reflector  and  proper 
spacing  of  the  lamps  are  employed.  There  is,  however,  a 
considerable  difference  in  lighting  depending  upon  the  num- 
ber of  units  employed  and  the  color  of  the  walls  and  ceiling. 

Table  1 — Power  Required  for  Illumination.  Tungsten  Lamps* 

Watts  per  square  foot 

Class  of  Work                                Direct  Indirect 

A  B 

Office— general 1.00  1.60 

Office— special 1.25  2.00 

Drafting   room    2.00  3.20 

Corridors  and  halls 0.50  0.80 

Factories — general    0.80  .... 

Factories — special     1.50  .... 

Warehouses 0.50  .... 

Stores 1.25  2.00 

Power  house 0 .  80  .... 

Storage 0.30  

*If  nitrogen-filled  lamps  are  used,  multiply  the  watts  per 
square  foot  as  given  above  by  0.75. 

As  an  example,  the  figures  of  Table  1  will  be  applied  to 
the  lighting  of  four  floors  of  a  factory  building-  having  a 
width  of  46  ft.  and  a  length  of  135  ft.,  divided  into  nine  bays 
15  ft.  wide,  with  a  line  of  columns  down  the  centre  of  the 
building.  Table  2  gives  a  tabulation  showing  the  lighting  to 
be  provided  for  each  floor. 

Table  2 — Example  of  I^ighting  Calculation 

ABBumed  Actual 

Ceiling  Watts  Size      Watts 

Character  Might,      Area,  per  of  per 

Floor  of  Work  Feet       Sq.  Ft.       Sq.  Ft.  Unit    Sq.  Ft. 

Basement— Storage 8  6210  0.30  60  0.35 

First  floor— Machine  Shop  U  6210  1.50  100  1.74 

Second   floor— Assembly    .  12  6210  1.50  100  1.74 

Third  floor— Stock  room   .  12  6210  0.50  100  0.58 

This  building  would  employ  direct  lighting  by  means  of 
tungsten  lamps,  and  steel  or  glass  reflectors.  From  the  given 
floor  areas  and  the  allowable  watts  per  square  foot,  the  ap- 
proximate amount  of  power  can   be  estimated.     This  would 
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be  sufficient  for  an  estimate  of  the  total  load  required  for 
the  lighting,  but  in  general  it  is  best  to  choose  the  size  of 
units  and  determine  the  number  to  be  employed,  since  the 
spacing  which  must  be  used  often  modifies  the  total  load. 

The  spacing  and  size  of  unit  to  be  used  are  afifected  by 
the  height  of  ceiling  as  well  as  by  the  arrangement  of  the 
beams  or  girders.  There  is  a  certain  relation  between  the 
height  of  the  lamps  and  their  size,  which  must  be  adhered  to 
as  closely  as  possible,  in  order  to  get  uniform  illumination 
without  objectionable  shadows.  For  low  ceilings  the  units 
should  be  small  and  closely  spaced,  while  for  high  ceilings 
large  units,  more  widely  spaced,  should  be  used.  Table  3 
will  serve  as  a  guide  to  the  selection  of  the  proper  size  of 
unit.  This  should  be  used  in  connection  with  Table  4  which 
gives  the  approximate  spacing  of  lamps  of  different  sizes. 

The  units  should  be  mounted  at  least  8  ft.  from  the  floor 
and  more  if  possible,  a  height  of  10  ft.  being  satisfactory  for 
rooms  with  ceilings  11  to  16  ft.  high.  For  higher  ceilings, 
cranes  and  other  obstructions  usually  fix  the  height  of  mount- 
ing. If  deep  girders  divide  the  ceilings  into  bays, 
tlic  lamps  should  be  located  slightly  below  the  bot- 
tom edge  of  the  girders  if  possible.  Having  fixed  upon  a 
suitable  mounting  height,  a  size  of  unit  should  be  chosen  by 
reference  to  Table  3. 

Table  3 — Sizes  of  Lighting  Units  for  Various  Mounting 
Heights 

Height  of  Unit  above  Floor  Size  of  Unit,  Watts 

Up    to    9    ft 40   or   60 

9    to    11    ft 60   or  100 

11    to    16   ft 100  or  150 

16    to   20    ft 150  or  250 

20  ft.  and  above 250.    400.    500     and     nitrogen- 
filled  lamps  or  flames  arcs 

The  rating  of  this  unit  divided  into  the  total  watts  for 
the  given  floor  area  will  give  the  required  number  of  lights. 
This  number  should  then  be  laid  out  upon  a  plan  of  the 
room  and  the  spacing  checked  with  the  average  values  given 
in  Table  4. 

The  lamps  should  be  located  without  reference  to  the 
individual  machines,  so  that  a  change  in  the  latter  would  not 
affect  the  system.  Each  light  should,  if  possible,  be  located 
in  the  centre  of  a  square.  Fig.  1,  the  length  of  the  side  being 
the  spacing  distance  assumed.  The  lamps  should  be  arranged 
in  parallel  rows,  the  distance  between  rows  each  way  being 
as  nearly  as  possible  equal  to  the  given  spacing  distance. 
The  distance  from  the  wall  to  the  first  row  should  be  about 
one-half  the  spacing  distance,  except  where  benches  are  lo- 
cated at  the  side  walls,  when  the  first  row  of  lights  should 
be  located  about  12  to  18  ins.  nearer  the  wall  than  the  edge 
of  the  bench.  If  the  room  is  divided  into  bays  by  deep  gir- 
ders or  columns,  each  bay  should  be  treated  as  far  as  possible 
as  a  unit,  and  the  lights  so  spaced  as  to  avoid  shadows  from 
the  columns.  If  the  size  of  lamp  first  selected  does  not  give 
a  suitable  number  for  convenient  location,  a  different  size 
should  be  chosen  and  another  arran.gement  tried.  It  is,  of 
course,  desirable  to  use  as  large  a  unit  as  possible,  to  reduce 
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the  i-nst  of  till.'  wiring;  on  the  otluT  hand,  a  smalK'r  nnil 
gives  more  unil'orni  distribution  of  the  light,  greater  freedom 
from  shadows,  and  less  trouble  due  to  one  light  being  ex- 
tinguished. With  a  smaller  unit  it  is  also  possible  to  ar- 
range a  more  flexible  method  of  control,  allowing  some  of 
the  lamps  to  be  extinguished  during  a  part  of  the  time,  and 
resulting  in  a  saving  in  i)ower. 
Table  4 — Approximate  Spacing  Distances  for  Lighting  Units 


Size  of 
Units, 
Watts 

Watts 

per 

Sq.  Ft. 

Direct- 

Spacing 
Distance 

Size  of 

Units 

Watts 

Watts 

per 
Sq.  Ft. 
Direct* 

Spacing 
Distance 

40 

0.:'. 

11 

ft. 

6 

in. 

150 

1.5 

10 

tt. 

41) 

0.5 

1) 

ft. 

150 

2.0 

8 

ft. 

8  m. 

41) 

o.,s 

7 

ft. 

250 

0.3 

29 

ft. 

60 

0.3 

14 

ft. 

2 

in. 

250 

0.5 

•>o 

ft. 

5  in. 

60 

0.5 

11 

ft. 

250 

0.8 

17 

ft. 

8   in. 

(K) 

0.8 

8 

ft. 

8 

in. 

250 

1  .0 

15 

ft. 

10  in. 

60 

1.0 

7 

ft. 

9 

in. 

250 

1.25 

14 

ft. 

1   in. 

60 

1.25 

7 

ft. 

250 

1.5 

12 

ft. 

11   m. 

60 

1.5 

6 

ft. 

4 

in. 

250 

2.0 

11 

ft. 

2   in. 

100 

0.5 

14 

ft. 

400 

0.8 

22 

ft. 

5   in. 

100 

0.8 

11 

ft. 

o 

in. 

400 

1.0 

20 

ft. 

100 

1.0 

10 

ft. 

400 

1.25 

17 

ft. 

11   in. 

100 

1.25 

9 

ft. 

400 

1.50 

16 

ft. 

4   in. 

100 

1.5 

8 

ft. 

o 

in. 

400 

2.0 

14 

tt. 

1   in. 

100 

2.0 

7 

ft. 

500 

0.8 

25 

ft. 

150 

0.5 

17 

ft. 

4 

in. 

500 

1.0 

22 

ft. 

5   in. 

150 

0.8 

13 

ft. 

8 

in. 

500 

1.25 

20 

ft. 

150 

10 

12 

ft. 

3 

in. 

500 

1.50 

18 

ft. 

3   in. 

150 

1.25 

11 

ft. 

500 

2.0 

15 

ft. 

10  in. 

*The  figures  given  apply  to  ordinary  tungsten  lamps.  In 
general  the  spacing  of  lamps  should  be  about  50  per  cent, 
greater  than  their  height  above  the  work  illuminated. 

In  the  example  selected,  the  basement  requires  about  0.3 
watt    per   square   foot.      From   Table   3    either   40   or   60-watt 
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Fig.  1. 


10,800  watts.  This  is  cciuivalent  to  1.74  watts  per  sc|uare  foot, 
which  is  somewhat  more  than  was  assumed.  If  the  same 
numlier  of  60-watt  units  were  selected,  a  total  of  6,480  watts 
would  be  required,  or  1.04  watts  per  square  foot.  Because  of 
the  columns  through  the  centre  seven  rows  could  not  be 
used  and  with  eight  rows  the  spacing  would  be  too  small 
and  the  cost  installation  too  great.  The  distance  between 
the  wall  and  the  first  row  would  ordinarily  be  one-half  the 
distance  between  the  other  rows;  but  in  this  case,  as  there 
would   be   benches  along  the   walls,   the   rows  next   the   walls 


lamps  could  be  used.  From  Table  4  it  will  be  seen  that  40- 
watt  lamps,  to  give  0.3  watt  per  square  foot,  must  be  spaced 
on  11  ft.  6  in.  centres.  This  does  not  work  in  well,  since  the 
bays  are  15  ft.  wide.  If  60-watt  lamps  are  selected  the  spac- 
ing could  be  14  ft.  2  in.,  which  would  allow  one  lamp  i"  f:'*^'' 
row  per  bay.  Allowing  four  rows — two  either  side  of  the 
line  of  columns— gives  a  total  of  36  lamps  or  36  X  60  = 
•  2160 

2,160   watts,   which   gives  =  0.35   watt   per  square   fool. 

6210 

46 
The  spacing  of  the  rows  would  be  —  =11   ft.  O  ins.,  the  Iwo 

4 
rows  next  the  walls  lieing  5  ft.  9  ins.  from  the  wall. 

I-"or  the  first  floor  about  1.5  watts  per  stpiare  fool  will  bo 
required.  From  Table  4  it  will  be  seen  that  a  lOO-watt  unit 
would  give  a  spacing  of  8  ft.  2  ins.,  and  frcmi  Table  3  that 
this  size  is  suitable  for  the  height  of  ceiling.  Therefore,  two 
units  per  bay  can  be  allowed,  giving  a  spacing  of  7  fl.  6  ins. 
With  six  rows  there  would  be  a  total  of  108  units,  re(|uiring 
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Fig.  2— Two  and  three  wire  syitems. 
could  be  located  2  ft.  away,  and'  the  other  rows  spaced  even- 
ly, giving  about  8  ft.  5  ins.  for  the  distance  between  these 
rows.  The  other  floors  would  be  treated  similarly.  If  there 
are  no  beams  to  divide  the  room  into  bays,  the  problem  is 
simplified,  but  it  must  be  remembered  that  the  lamps  should 
be  located  in  the  centre  of  the  square  or  rectangle  and  not 
at  the  corners. 

When  the  size  and  location  of  the  units  have  been  set- 
tled the  branch  circuits  can  be  arranged.  The  "National 
Electric  Code"  specifics  that  a  branch  circuit  which  is  de- 
pendent upon  a  cut-out  shall  not  carry  more  than  660  watts 
or  have  more  than  16  sockets  and  receptacles,  except  by  spe- 
cial permission  in  cases  where  No.  14  wire  can  be  carried 
directly  into  keyless  sockets.  Under  these  conditions,  1,320 
watts  and  32  sockets  may  be  used.  The  arrangement  of  these 
branch  circuits  should  be  such  that  the  lamps  on  one  branch 
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Fig.  3  -Current  and  voltage  relations  in  3pliasc  lyslem. 

are  grouped  as  closely  as  possible.  The  lamps  near  the  win- 
dows should  be  controlled  separately.  It  is  also  best  to  so 
plan  the  branch  circuits  that  the  wires  will  not  have  to 
cross  heavy  beams  or  girders.  Details  regarding  various  ar- 
rangements of  branch  circuits  will  be  taken  up  later. 

Incandescent  lamps  arc  so  sensitive  to  changes  of  volt- 
age that  it  is  necessary  to  maintain  a  steady  and  as  nearly 
as  possible  constant  voltage  on  iluiu,  irrespective  of  the  load 
on  the  system.     The  tungsten  lamp,  however,  is  not  as  sensi- 
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five  as  a  carbon  lamp;  for  n  difference  of  1  per  cent,  in  volt- 
age the  12-volt  tungsten  lamp  changes  3.6  per  cent,  in  candle- 
power,  while  for  a  carbon  lamp  the  change  is  5.6  per  cent. 
Because  of  this  effect,  lighting  circuits  should  not  be  sup- 
plied from  motor  circuits,  but  should  be  run  independently. 
The  voltage  drop  in  a  lighting  system  carrying  full  load 
should  not  be  supplied  from  motor  circuits,  but  should  be 
run  independently.  Tlie  voltage  drop  in  a  lighting  system 
carrying  full  load  should  not  exceed  the  following:  Branches, 
1.5  per  cent.;  mains,  0.7;  feeders  l.:i;  total,  3.5  per  cent. 
When  there  are  no  mains,  the  drop  allowed  for  the  mains 
is  included  in  the  feeder  drop. 

Lamps  used  for  indoor  lighting  should  alwaj-s  be  oper- 
ated in  multiple,  as  a  series  system  with  arc  or  incandescent 
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Fig.  4.— Current  and  Voltage  Relations  in  2phase  System. 

lamps  is  not  desirable,  because  of  the  higli  voltage  necessary 
and  lack  of  flexibility.  Even  the  operation  of  120  or  240-volt 
lamps  in  series  on  a  550-volt  system  is  not  good  practice  ex- 
cept in  special  cases,  such  as  railway  power  houses  or  car 
barns.  Because  of  the  limitations  of  the  incandescent  lamp 
the  lighting  system  must  employ  about  120  or  240  volts,  the 
former  being  preferable. 

The  systems  of  distribution  include  two-wire  and  three- 
wire  circuits,  either  direct  or  alternating  current,  and  three- 
phase  or  two-phase.  The  branch  circuits  are  generally  two- 
wire  and  will  be  so  considered  in  the  present  discussion. 
The  feeders  and  mains,  however,  may  be  arranged  on  any  of 
the  systems  mentioned.  The  two-wire  is  the  simplest,  but 
the  voltage  is  limited  to  that  of  the  lamps,  which  cannot  ex- 
ceed 240.  When  it  is  remembered  that  by  doubling  the  volt- 
age, only  one-fourth  as  much  copper  is  required  for  a  given 
percentage  drop,  the  advantage  of  using  as  high  a  voltage 
as  possible  is  apparent.  On  the  other  hand,  the  use  of  240 
volts  on  lamp  circuits  increases  the  cost  of  maintenance,  and 
the  efficiency  of  the  lamps  is  lower,  so  that  130  volts  is  more 
satisfactory.  By  means  of  the  three-wire  system,  with  120 
volts  between  each  outside  wire  and  the  neutral  and  340  be- 
tween the  outside  wires.  120-volt  lamps  may  be  used;  but  the 
power  will  be  transmitted  at  240  volts  and  the  copper  re- 
quired will  be  three-eighths  that  required  for  a  two-wire  120- 
volt  system.  The  amount  of  copper  would,  of  course,  be 
greater  than  if  a  240-volt  two-wire  system  were  used,  as  this 
would  take  one-quarter  of  that  necessary  for  a  120-volt  two- 
wire  system.  The  advantages  in  the  use  of  120-volt  lamps 
will,  however,  generally  justify  the  extra  cost  of  the  three- 
wire  system.  Fig.  2  represents  a  two-wire  and  a  three-wire 
feeder  system  carrying  a  load  of  50  amp.  at  120  volts.  One- 
half  of  the  lamps  would  be  connected  across  each  side  of  the 
three-wire  circuit. 


The  three-phase  system  is  sometimes  used  for  lighting, 
three  wires  being  used,  with  the  same  voltage  between  any 
two;  see  Fig.  3.  The  lamps  are  divided  equally  between  the 
three  phases.  Sometimes  a  fourth  wire,  called  a  neutral,  is 
provided,  as  shown  at  b.  In  the  arrangement  shown  at  a, 
the  copper  required  is  three-fourths  that  for  the  two-wire 
system  shown  in  Fig.  2-a,  and  in  the  four-wire,  three-phase 
system  the  copper  is  one-third  that  necessary  for  the  two- 
wire. 

The  two-phase  system  is  illustrated  in  Fig.  4.  The 
lamps  are  distributed  equally  across  the  two  phases,  and  it 
will  be  seen  that  the  arrangement  is  the  same  as  two  single- 
phase  circuits.  There  is  no  electrical  connection  between 
the  two  phases,  and  consequently  no  voltage  between  them. 
The  copper  required  is  the  same  as  for  the  two-wire  system 
in  Fig.  2-a.  Frequently,  two  of  the  wires  are  combined,  as 
shown  at  b.  The  copper  required  for  this  arrangement  is 
0.73  times  that  for  the  two-wire  system. 

Conduits 

In  the  majority  of  installations  rigid,  unlined  iron  con- 
duit is  desirable,  although  the  first  cost  is  greater  than  where 
the  wires  are  run  exposed.  The  greater  freedom  from  dam- 
age to  the  circuits  and  the  improvement  in  the  appearance 
of  the  wiring  will  generally  justify  its  use.  In  factory  wiring, 
it  is  sometimes  better  to  run  the  feeders  exposed,  using  iron 
conduits  for  the  mains  and  branches,  particularly  in  an  ex- 
tensive plant  where  the  feeders  can  be  so  located  that  they 
are  not  likely  to  suffer  damage.  The  conduits  must  be  large 
enough  to  allow  the  wires  to  be  pulled  in  after  the  conduits 
are  in  place  without  damaging  the  insulation.  The  size  de- 
pends, therefore,  upon  the  number  of  bends.  The  "Code"  re- 
quires that  the  maximum  number  of  bends  shall  not  exceed 
the  equivalent  of  four  right  angle  bends,  and  if  more  are 
necessary  a  pull-box  must  be  inserted  in  the  run  so  that  the 
wire  may  be  pulled  in  sections.  It  is  desirable  to  make  the 
radius  of  the  bends  as  great  as  is  consistent  with  other  limit- 
ations. The  stock  bends,  which  can  be  purchased  from  the 
conduit  manufacturers,  can  be  used,  except  in  special  cases, 
where  a  longer  radius  bend  is  desirable.  The  ordinary  iron 
conduit  consists  of  soft-steel  pipe  made  in  standard  weight 
iron  pipe  sizes  and  threaded  the  same.  It  has  a  heavy, 
smooth  coating  of  enamel  on  the  inside  to  facilitate  pulling 
in  the  wire  and  is  either  enamelled  or  galvanized  on  the  out- 
side. The  galvanized  conduit  is  more  desirable  where  it  is 
to  be  painted  after  installation,  and  it  can  also  be  more 
easily  grounded  as  required  by  the  "Code." 

In  Table  5  are  given   conduit  sizes   for  various  sizes  of 


Fig.  5— Illustrating  Wires  in  Conduit. 

wires,  covering  most  of  the  conditions  met  in  practice  and 
suitable  for  fairly  long  runs.  For  longer  runs,  if  the  number 
of  bends  is  decreased,  the  same  sizes  may  be  used;  for 
shorter  runs,  the  size  may  in  some  cases  be  reduced. 

An  approximate  rule  is  to  choose  such  a  size  that  the 
wires  will  just  be  contained  inside  a  circle  three-quarters  the 
outside  diameter  of  the  conduit.  For  alternating  current 
work  all  the  wires  of  a  circuit  must  be  contained  in  the  same 
conduit.  This  is  required  by  the  "Code,"  because  if  run  in 
separate  iron  conduits  there  would  be  excessive  heating  of 
the  conduits  and  a  greatly  increased  drop  due  to  the  alter- 
nating magnetic  field  produced  by  the  current  flowing  in  the 
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wire.  'I'liis  elToct  will  be  greater  tlic  larger  tlic  ciirrcnl,  but 
even  for  tbc  smallest  wires  tlie  rule  sbould  be  followed.  If 
the  conduits  are  of  brass,  fibre  or  tile,  the  wires  can  be  safely 
separated  in  different  ones,  but  even  then  the  drop  is  so 
great  that  it  is  generally  better  to  combine  the  circuit  in 
one  conduit.  If  the  current  is  so  great  as  to  require  more 
than  one  wire  for  each  lead  of  the  circuit,  and  it  is  not  feasi- 
ble to  put  them  all  in  one  conduit,  the  leads  should  be 
divided  into  two  or  more  groups,  each  containing  all  the 
poles  of  the  circuit.  The  proper  arrangement  for  a  three- 
phase  circuit  is  shown  in  Fig.  5,  where  the  leads  of  the  three 
phases  are  1.  'i,  and  3  respectively,  1-a  and  1-b  being  of  the 
same  polarity.  This  rule  applies  for  all  types  of  alternating 
current  systems  except  the  two-phase  four-wire,  which  is 
practically  the  same  as  two  single-phase  circuits,  and  phases 
A  and  B  may  be  run  in  separate  conduits.  For  direct-current 
circuits  it  is  satisfactory  to  employ  separate  conduits  for  each 
wire,  if  of  large  size,  unless  there  is  probability  of  a  change 
being  made  to  alternating  current. 

Table  5 — Sizes  of  Unlined  Iron  Conduit  for  GOO  volt  N.  E.  C. 
Standard  Rubber  Wires 

Number  of  Wires  in  One  Conduit 
Size  of  Wire  One  Two  Three  Four 

14*  1/2   in.  Vz   in.  ^   in.  54   in. 

12*  !<   in.  J4  in.  ^A   in.  54   in- 


10* 
8 
6 
5 
4 
3 


'/z  in. 

Vz  in. 

54  in- 

54  in 

H  in. 

H  in. 

54  in. 

54  in. 

1  in. 

1  in. 
V4  in. 
VA  in. 
V/z  in. 
V/z  in. 

2  in. 


2  m. 

2  in. 

21/2  in. 

214  in. 

•^'/z  in. 

3  in. 
:i  in. 
:i  in. 


54  in. 

1  in. 

1  in. 
1J4  in. 
VA  in. 
154  in. 
iVz  in. 
iVz  in. 

2  in. 
2  in. 
2  in. 

2  in. 
214  in. 

3  in. 

3  in. 
SVz  in. 
3^  in. 
31^  in. 

4  in. 
4  in. 


1 
0 

no 

000 
0000 

300.000 

400.000 

500,000 

600,000 

700,000 

800,000 

900,000 
1,000,000 
1.250,000 
].. 500,000 
1,750,000 
2,000,000 

14  duplex*  Vz  in.  

1 2  duplex*  ^  in.  

10  duplex*  54   in-  

Based  on   runs  not   over   100   ft.   long  and   not   over   four 
standard  bends. 

*These  sizes  are  solid;  all  other  sizes  arc  stran(le<I. 


1  in. 

1  in. 
1%  in. 
lA  in. 
1%  in. 
lA  in. 
V/z  in. 

2  in. 

3  in. 

2  in. 
214  in. 
ZYz  in. 

3  in. 
314  in. 
sVz  in. 

4  in. 
4  in. 
4  in. 
4^  in. 
4^  in. 


1  in. 

1  in. 
lA  in. 
lA  in. 
V/z  in. 
l/z  in. 

2  in. 
2  in. 

2  in. 
S/z  in. 
2J4  in. 
2yz  in. 

3  in. 
S/z  in. 
V/z  in. 


New  Contractors'  Association  Doing  Energetic 
and  Effective  Worl< 

Tlie  new  Electrical  Dealers  and  Contractors'  Association 
of  the  city  of  Toronto,  which  is  a  sub-section  of  the  Retail 
Merchants'  Association  of  Canada  is  off  to  a  good  start. 
During  the  last  two  or  three  weeks  the  various  Toronto  deal- 
ers and  contractors  have  received  a  numl)cr  of  forceful  let- 
ters, pointing  out  the  progress  made  by  the  association  and 
the  possibilities  which  may  result  from  their  organization, 
if  the  incmbers  will  lend  their  support  and  co-oi>eratioii.  The 
meetings,  which  are  held  weekly,  are  getting  larger  and  mure 
interesting,  and  discussions  carried  on  are  calculated   I"  im- 


prove the  status  of  the  contractor  and  place  the  electrical 
business  on  a  higher  plane. 

As  an  example  of  these  letters,  we  may  mention  that 
sent  out  by  Mr.  Geo.  T.  Dale,  chairman  of  the  re-sale  com- 
mittee of  the  Association.  This  has  reference  to  the  relation- 
ship which  does  and  should  exist  between  supply  dealers  and 
contractors,  especially  regarding  the  question  of  dealers  sell- 
ing goods  to  the  contractors'  customers.  Certain  informa- 
tion of  a  statistical  nature  is  being  sou.ght.  and  it  is  hoped 
an  arrangement  can  be  arrived  at.  witli  the  dealers,  of  a 
nature  satisfactory  to  both. 

Another  letter  by  Mr.  A.  Wales,  chairman  of  the  organ- 
ization committee,,  urges  the  necessity  of  every  contractor 
becoming  a  booster — getting  behind  his  section  and  pushing. 
Every  contractor  is  urged  to  communicate  with  Mr.  Wales 
the  name  of  any  friend  or  acquaintance  who  is  not  already  a 
member.- 

Mr.  G.  D.  Earle,  chairman  of  the  inspection  and  rules 
committee,  has  sent  out  enquiries  regarding  the  effect  of  the 
present  rules  on  the  business  of  the  different  contractors. 
This  is  an  important  question,  inasmuch  as  changes  in  rules 
and  regulations  without  proper  notice  always  tend  to  leave 
the  contractor  with  a  quantity  of  old  material  on  his  hands. 
This  committee  will  endeavor  to  see  to  it  that,  in  future,  the 
proper  notice  is  demanded  and  given. 

One  of  the  most  troubles.ome  stumbling  blocks  in  the 
luith  of  the  dealer  and  contractor  in  a  very  large  number  of 
our  cities  and  towns  is  the  competition  between  himself  and 
the  central  station  or  the  municipality  in  the  sale  of  supplies, 
wiring  of  buildings,  and  so  on.  Municipalities  and  companies 
alike  have  argued  that  they  were  driven  to  it  because  the  con- 
tractor did  not  follow  this  business  up  with  sufficient  vigor. 
However,  with  a  properly  organized  association,  composed 
of  live  members,  this  competition  should  disappear,  and  we 
have  no  doubt  that  the  central  station  or  the  municipality, 
as  the  case  may  be,  will  be  amenable  to  reason.  The  new 
Toronto  association  will  tackle  this  problem  anyway,  and  we 
wish  them  success.  Mr.  S.  Windeler  is  the  chairman  of  the 
power  company  committee. 

Still  another  letter,  signed  by  the  president,  has  been 
sent  out,  having  special  reference  to  the  operation-  of  the 
Workmen's  Compensation  Act.  The  opinions  of  the  various 
contractors  on  the  justice  of  the  present  rating  is  asked. 


Exclusive  Canadian  Agents 

The  Federal  Sign  System  (Electric)  of  Toronto,  and 
the  Flexlume  Sign  Company,  Limited,  of  St.  Catharines,  an- 
nounce that  an  agreement  has  been  entered  into  whereby 
the  Federal  Sign  System  (Electric)  has  become  the  exclu- 
sive sales  agents  for  the  Flexlume  signs  in  the  Dominion  of 
Canada.  The  Federal  Sign  System  (Electric)  will  continue 
to  sell  the  famous  Sectional  Letter  Signs  and  all  types  and 
kinds  of  special  design  signs  in  addition  to  the  Flexlume 
line.  Mr.  J.  G.  Arnold  will  represent  the  Federal  Company 
as  Canadian  Sales  Manager,  the  office  of  the  Federal  Com- 
pany being  located  at  240   King  Street   East,  Toronto, 


Cost  of  Electrical  Cooking 

The  Toronlo  Electric  Light  Company,  111  (lie  May  issue 
of  llicir  Electric  Service  Magazine,  reproduces  the  liill  for 
electric  cooking  for  the  month  of  March  4lh  to  .\pril  5lh  in 
an  eight-room  house,  occupied  liy  six  people.  The  lolal  con- 
sumption is  185  kw.  which,  at  the  current  rates  of  this  com- 
l)any,  amounts  to  $3.93.  This  is  an  old  customer  who  has 
been  on  the  line  using  the  same  range  for  some  lime.  The 
consumi>tion  from  Xovembcr  3rd  to  December  3rd,  1914,  is 
als(,)  given   and   amounts   to   184   kw. 
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Central  Station  Fan  Campaign 

The  Texas  Power  &  Light  Company  this  year  conducted 
a  special  fan  campaign  in  all  of  the  cities  in  which  it  oper- 
ates, in  co-operation  with  electrical  contractors  and  dealers. 
To  every  electric  consumer  in  the  towns  in  question  a  little 
sheet  was  sent.  This  called  attention  to  a  series  of  adver- 
tisements which  were  placed  in  the  daily  papers. 

The  plan  of  the  whole  campaign  was  to  feature  Mr. 
"Kool-Husband"  and  Mrs.  "Kool-Wife"  two  fictitious  char- 
acters.     The    campaign    started   by    showing    Mr.    Kool-Hus- 


part  of  the  campaign  was  the  fact  that  each  advertisement 
contained  cartoons  of  all  the  advertisements  previously  used, 
thus  building  up  the  interest  and  inducing  people  to  watch 
for  the  series. 

An  announcement  of  the  plans  was  sent  to  each  electri- 
cal contractor  and  dealer  in  each  of  the  towns  and  it  was 
pointed  out  that  to  get  full  benefit  from  the  advertising  it 
would  be  to  their  advantage  to  carry  local  advertising  of  their 
own,  asking  the  newspapers  to  run  their  copy  on  the  same 
pages  as  that  of  the  central  station  copy. 

The  offer  was  also  made  to  contractors  to  supply  sug- 
gestions  for   fan   copy   to   be   used   in    these   local   advertise- 


® 
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The  Result 
Is  Pleasing 

^r.'TCool-husbaitd 
finds  that  a  penny 
spent  in  operating 
a  fan  is  a  good 
investment  when 
judged  by  the  in- 
creased wort  he  is 
able  to  do.. 


TEXAS  POWER  &  IJGHT  COMPANY 


No.  Ht-S 


The  Contented 
IKool-famllp 

Is  there  any  reason 
why  your  family 
should  not  be  just 
as  comfortable  when 
the  cost  of  comfort 
is  so  low  See  your 
electrical  dealer  to- 
day 


TEXAS  POWER  &  LIGHT  COMPANY 


No.  81-9 


Two  typical  advertisements  in  which  the  central  station  co-operated  with  the  contractor. 

ments.  This  service  was  rendered  without  charge.  It  was 
also  suggested  that  the  advertising  be  supplemented  Ijy  an 
appropriate  fan  window  display  and  where  possible  to  make 
the  display  a  moving  one.  For  instance,  instead  of  a  station- 
ary fan  in  the  window  it  is  better  to  use  one  with  ribbons 
fluttering,  as  this  secures  much  more  attention  from  the  pass- 
ing public. 

The  final  element  in  the  campaign  was  the  sending  out 
each  week  of  bulletins  in  the  shape  of  a  telegram  and  bear- 
ing a  heading  "New  Business  Co-Operative  Letter-Gram," 
accompanied  by  a  zig-zag  lightning  stroke.  These  bulletins 
gave  figures  for  the  number  of  fans  connected  in  the  various 
towns  for  each  week. 


band  looking  at  a  thermometer  and  feeling  the  need  of  a  fan. 
The  second  piece  of  advertising  included  the  first  cartoon  and 
in  addition  showed  Mr,  Kool-Husband  passing  in  front  of 
an  electric  shop  where  he  saw  some  fans.  The  third  piece  of 
copy  included  the  first  two  cartoons  and  in  addition  a  third 
showing  Mr.  Kool-Husband  sweltering  in  his  office.  The 
next  showed  him  going  into  an  electrical  shop  and  purchas- 
ing an  electric  fan.  He  was  next  shown  in  his  office  enjoy- 
ing the  refreshing  breezes.  The  series  was  continued  by 
bringing  his  wife  into  the  limelight,  showing  her  in  a  hot 
kitchen  and  afterwards  in  her  husband's  office,  in  the  electric 
shop  and  in  her  sitting  room.  The  successive  pieces  of  copy 
are  shown  in  the  accompanying  figure.     The  most  important 
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What  is  New  in  Electrical  Equipment 


Operates  either  as  blower  or  fan 

The  fan  illustrated  htrciiiulcr  has  ri-cently  been  devel- 
oped by  The  Vacuum  Car  Ventilating  Company,  Chicago,  111., 
and  can  be  furnished  to  operate  either  as  a  blower  or  an  ex- 
haust fan.  Thrust  bearings  are  provided  to  permit  of  ver- 
tical or  horizontal  operation.  The  fan  is  stamped  from  a 
single  sheet  of  brass  and  has  ten  blades.  It  is  riveted  to  a 
turned  brass  hub.     .\t  the  operating  speed  the   fan  has  a  ca- 


pacity of  800  to  900  cubic  feet  per  minute,  while  under  ser- 
vice conditions  with  restricted  inlet  the  capacity  will  be  in 
excess  of  500  cu.  ft.  The  motor  is  a  fully  enclosed  type  sup- 
plied by  The  Robbins  &  Myers  Company,  Springfield,  Ohio, 
and  operates  at  1,750  r.p.m.  The  outfits  are  regularly  fur- 
nished for  operation  on  85,  110  or  220  volts  direct  current, 
and  110  or  220  volts  alternating  current. 


New  type  bell-ringing  transformer 

A  new  type  of  bell-ringiiiy  trausl'i  irmor.  manufactured  l)y 
the  Jefiferson  Electric  Manufacturing  Company,  847-51  West 
Harrison  Street,  Chicago,  is  shown  in  the  accompanying  il- 
lustration.    One  of  the  chief  objections  to  the  use  of  the  bell- 


ringing  transformer  is  the  poor  design  of  certain  makes, 
which  render  them  a  source  of  continual  troul)le  on  the  line. 
This  company  claim  that  their  transformer  is  at  the  same 
time  one  of  the  most  efficient  and  one  i)f  the  safest  jiicces 
of  apparatus  of  this  kind  yet   devised. 


Lincoln  Electric  Company  in  new  affices 

The  Lincoln  Electric  Company  "f  Canada  anmuinco  that 
they  have  removed  their  offices  from  202  Lumsdcn  Building. 
Toronto,  to  rooms  :in-12  Kent  I'uilding,  corner  Yonge  and 
Kiclimond  Streets. 


A  Two-Cell  Hand  Lamp 
The  Metal  Specialties  Manufacturing  Company,  Chicago, 
are  now  manufacturing  a  two-cell  hand  lamp,  shown  here- 
with, which  is  equipped  with  two  No.  fl  cells,  a  3-volt  lamp, 
and  a  :!-inch  bull's-eye  lens.  This  is  an  extension  of  the 
principle  of  single  cell  lamps  which  have  been  placed  on  the 
market  in  recent  months  in  such  great  variety,  and  represents 
an  improvement  on  account  of  the  greater  candle  power  ob- 
tainable. The  weakness  of  the  single  cell  lamp,  if  it  has  a 
weakness,  is  its  limited  candle  power.      The  two-cell  device 


will  give  either  twice  the  illumination  or  the  same  illumina- 
tion for  twice  as  long.  This  lantern  is  7  inches  high  by  n 
inches  wide,  put  up  in  an  attractive  black  enamelled  case  and 
supplied  with  an  ordinary  wire  lantern  handle.  The  reflector 
is  pivoted  so  that  it  may  be  moved  to  any  angle  and  the  light 
concentrated   where  most   needed. 


Light  and  Power  for  the  Country  Home 

For  the  farm,  store,  club  or  country  home,  electric  light 
and  power  is  now  available  through  many  diflferent  designs 
of  small  isolated  plants  that  have  recently  been  placed  on  the 
market.  One  of  the  most  recent  is  illustrated  herewith,  as 
manufactured  by  the  L.  B.  Jones  Companj-,  Kansas  City, 
Mo.     This  set  is  complete  and  compact  on  one  22-incli  by  32- 


incli  base  with  a  capacity  of  :!()  electric  li,i.;lits  of  20  candle- 
power  each.      The  engine  is  a  three-inch  bore.  4' j-inch  stroke. 

(  cycle,  water  cooled  type,  using  gascdinc.  The  generator 
lias  a  capacity  of  750  watts  and  supplies  current  at  33  volts. 

The  system  also  includes  a  storage  battery  set,  which  will 
carry  the  lighting  load  during  the  night  or  when  only  a  small 
number   of    bimps    is    rei|uiied.      This    plant     is     aulomalioally 
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controlled  in  every  way — it  starts,  runs,  oils,  regulates  and 
stops  itself  without  any  manual  interference.  With  gasoline 
at  15  cents  and  lubricating  oil  at  40  cents,  the  company 
guarantee  the  cost  of  production  less  than  .3  cents  per  kw.h. 


"Uno"  Shade  Holders 

The  three  illustrations  herewith  represent  new  equi])- 
mcnt  just  plated  on  the  market  by  the  Arrow  Electric  Com- 
pany, Hartford,  Connecticut.  Two  of  these  are  "Uno"  shade 
holders,  No.  501,  with  screws,  and  No.  502,  with  a  wire 
spring.      The    third    represents    a    pull    socket    with    threaded 


bead  for  "L'no"  shade  holders.  The  manufacturers  claim 
that  the  thread  on  the  bead,  permitting  the  use  of  a  one- 
piece  "Uno"  shade  holder,  makes  the  most  permanently 
rigid,  the  most  sightly,  the  most  economical  and  the  most 
rapidly  attached  combination  of  shade  holder  and  shell  yet 
devised. 


A  Household  Electric  Dish-washer 

A  promising  looking  liousehold  electric  disli  washer,  the 
"Crescent,"  is  being  marketed  by  the  Bromley-Marseles 
Manufacturing  Company,  217  West  Superior  Street,  Chicago. 
This  washer  is  illustrated  herewith.  The  dishes  are  stacked 
in  this  machine  on  wooden  racks,  a  separate  space  being  pro- 
vided for  each  piece,  which  is  so  placed  as  to  be  exposed  to 
the  hot  spray  which  is  thrown  up  into  the  dish  washer.  All 
other  parts  of  the  machine  are  made  of  metal.  The  water 
is  sprayed  over  the  dishes  from  above  and  is  caught  in  a  tank 


at  the  bottom  and  drained  ofT  to  the  sewer.  The  actual  opera- 
tion of  washing  the  dishes  takes  but  a  few  minutes.  After 
this,  rinsing  hot  water  is  passed  in  and  forced  over  the 
dishes.  When  the  rinsing  water  is  drained  off,  the  dishes  dry 
very  rapidly  and  are  taken  from  the  machine  dry.  Thus,  they 
do  not  have  to  be  touched  by  dish  cloth  or  drying  cloth  dur- 
ing the  complete  operation.  This  washer  occupies  about  3 
feet  square  of  floor  space  and,  being  finished  in  white  enamel 
with  nickel  trimmings,  may  be  considered  an  ornament  in 
any  kitchen. 


Electric  Ranges 

"Ready  by  the  clock"  is  tlie  slogan  adopted  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  for  its  new 
line  of  electric  ranges,  signifying  that  meals  can  be  cooked  on 
these  ranges  to  be  ready  at  a  certain  time.  The  ovens  of 
these  ranges  have  automatic  temperature  and  time  control. 
The  thermometers  in  the  oven  doors  can  be  set  for  the  de- 
sired temperature  and  the  clock  switch  set  for  the  time  it  is 
desired  to  begin  cooking.  At  the  time  set  the  circuit  is 
closed  and  the  ovens  begin  to  heat.  As  each  oven  reaches 
the  desired  temperature  the  current  is  automatically  turned 
ofT  and  the  range  continues  to  cook  as  a  fireless  cooker.  The 
heat  storage  principle  used  in  the  ovens  makes  them  unusual- 
ly economical  in  the  consumption  of  current  and  also  fixes 
the  middle  of  the  peak  load  caused  by  the  ranges  from  an 
hour  to  an  hour  and  a  half  earlier  than  it  would  be  if  the  cur- 
rent were  used  continuously.  By  means  of  the  automatic 
control,  it  is  possible  for  the  housewife  to  leave  the  range 
to  itself  after  the  food  is  prepared,  and  go   calling  or  sliop- 


The   St.  John   Railway   Company  opened   their  extension 
to  Coldbrook  on   May  24th. 


ping  with  the  assurance  that  the  meal  will  be  properly  cooked 
and  hot  at  the  desired  time  and  with  a  minimum  consumption 
of  current.  This  arrangement  also  makes  it  possible  to  pre- 
pare breakfast  before  retiring  at  night  and  have  hot,  deli- 
ciously  prepared  cereals  and  cofifee  ready  at  breakfast  time. 
All  heaters  used  in  these  ranges  are  of  the  radiant  type  with 
replaceable  heating  elements.  The  heating  elements  are  in- 
expensive and  can  be  replaced  in  a  few  minutes  with  a  screw- 
driver and  pliers.  In  the  stove  type  heaters,  the  heating  ele- 
ments are  laid  in  deep  grooves  in  a  moulded  porcelain  com- 
pound that  does  not  chip  or  crack  under  extreme  heat  and  is 
impervious  to  water,  acids  and  alkalies. 

The  total  wattage  for  the  large  size  range  is  5,830.  divid- 
ed as  follows:  large  oven,  1,500  watts;  small  oven,  850  watts; 
10-in.  heater,  1,500  watts;  each  S-in.  heater,  1,000  watts.  As 
the  small  size  range  has  no  small  oven,  its  total  connected 
load  is  5,000  watts.  Of  this  total  load,  however,  more  than 
3,500  watts  is  seldom  used  at  any  one  time,  and  this  only  for 
a  very  short  time,  as  it  requires  only  32  minutes  to  bring  the 
large  oven  to  baking  heat,  and  considerably  less  time  to  se- 
cure boiling  heat. 

A  record  obtained  from  24  families  over  a  period  of  six 
months  shows  an  average  consumption  of  about  100  kw. 
hours  per  month.  The  accompanying  table  shows  the  con- 
sumption  over   the   si.x   months'   period: — 
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Electrical  Consumption  in  Kw.  Hours 


Con- 
sumer 

.Inn 

July 

A  lit' 

Sept 

Oct 

Nov 

Total 

A\'ernge 
per  mo 

1 

1T4 

10 

10 

119 

33 

197 

542 

90 

2 

100 

108 

95 

87 

107 

100 

597 

99 

a 

8S 

105 

( t 

88 

85 

100 

543 

90 

4 

100 

111 

100 

100 

99 

too 

590 

98 

r> 

114 

IOC) 

1.(8 

143 

175 

676 

135 

fi 

82 

100 

105 

100 

159 

120 

673 

112 

7 

184 

78 

97 

100 

96 

100 

655 

109 

8 

CO 

71 

82 

89 

74 

113 

489 

82 

9 

97 

97 

100 

97 

74 

100 

565 

94 

10 

43 

91 

134 

67 

11 

102 

96 

90 

77 

85 

98 

554 

92 

12 

91 

91 

91 

i:i 

129 

125 

122 

12G 

139 

144 

775 

129 

u 

95 

91 

100 

97 

73 

75 

531 

89 

15 

128 

95 

118 

98 

101 

107 

647 

108 

16 

96 

89 

100 

97 

93 

105 

580 

97 

17 

100 

141 

179 

155 

170 

745 

149 

IS 

114 

128 

104 

35 

100 

49 

530 

88 

19 

100 

100 

98 

77 

86 

97 

558 

93 

20 

72 

83 

i  1 

104 

53 

138 

537 

88 

21 

100 

100 

70 

71 

82 

98 

521 

87 

22 

OS 

9:i 

100 

02 

58 

411 

82 

23 

64 

101 

165 

83 

24 

68 

68 

68 

Total— 2 

4  consumers  1 

month 

2,320 

Average 

consumer  per 

month 

97 

New  Oshkosh  Catalogue 

The  Oshkosh  Manufacturing  Company,  of  Oshkosh,  Wis., 
are  issuing  a  new  catalogue.  This  will  be  a  most  complete- 
catalogue  of  strictly  outside  electrical  construction  tools  and 
can  be  furnished  either  bound  or  in  loose-leaf  form.  In  slitct 
form  the  size  conforms  to  the  Electrical  Supply  Jobbers'  As- 
sociation "Red  Book."  Bound  copies  or  sets  of  sheets  will 
be  supplied  direct  by  the  company  or  may  be  liad  througli 
any  of  their  representatives. 


Mr.  F.  E.  Getts  is  General  Manager 
The  Electrical  Engineers'  Equipment  Company,  711-15 
Meridian  Street,  Chicago,  announce  the  appointment  of  Mr. 
Frank  E.  Getts  as  general  manager  of  the  company  on  and 
after  May  1st,  1915.  Mr.  Getts  was  formerly  district  sales 
manager  of  the  .Mbergcr  Pump  &  Condenser  Company, 
Chicago. 


Trade  Publications 

Starting  Rheostats — Bulletin  48,303,  issued  by  the  Supply 
Department  of  the  C'anadian  General  Electric  Company,  To- 
ronto, illustrating  and  describing  hand  operated  starting  rheo- 
stats and  i>anels  for  direct  current  motors. 

Lightning  Arrester — The  Delta-Star  lUectric  Company. 
Chicago,  are  distributing  a  new  folder,  No.  49,  describing  their 
automatic  high  speed  sphere  gap  S.  &  C.  arrester.  The  valve 
action  of  this  arrester  is  well  demonstrated,  and  will  be  nf 
interest  to  those  iiiti-rested  in  high  tension  transmission. 

Automatic  Starters — Bulletin  No.  48,405,  by  the  Canadian 
General  Electric  Company,  illustrating  and  describing  aiiti>- 
matic  starters  for  a.c.  motors. 

Catalogue  No.  150 — Issued  l)y  the  Moloney  Electric 
Company  of  Canada,  Limited,  Windsor,  Ontario,  illustrating 
and  describing  Moloney  liigh  and  low  tension  transformers. 

Fibre  Conduit — illustrated  i>ani]ililct  issueil  liy  llie  Ameri- 


can Conduit  Company,  entitled  "Methods  of  Manufacturing 
I'^ibre  Conduit."  Copies  of  this  pam|)hkt  may  lie  obtained 
from  the  liranch  houses  of  the  Northern  Electric  Company, 
who  are  the  Canadian  distributors. 

Outdoor  Sub-Stations — The  Delta-Star  Electric  Com- 
pany, Cliicago,  are  distributing  descriptive  leaflet  No.  720, 
showing  ten  typical  outdoor  high  tension  steel  tower  sub- 
station installations.  The  illustrations  are  made  from  actual 
photographs  taken  in  the  field,  and  will  be  of  interest  to  cen- 
tral station  managers  contemplating  tliis  type  of  construc- 
tion. 


Gas  filled  automobile  lamp 

Messrs.  Weiss  &  Biheller  (Canada),  Limited,  19-21  Rich- 
mond Street  West,  Toronto,  are  distributing  a  folder  des- 
cribing their  nitrogen  gas  filled  automobile  lamp,  manufac- 
tured   by    the   A.     C.    Mannweiler     Company,     Fort     Wayne, 


Ind.,  for  whicli  they  are  sole  Canadian  distributors.  Their 
price  list  includes  lamps  rated  from  6  to  60  c.p.,  designed  to 
operate  at  voltages  all  the  way  from  6  to  21  volts.  These 
lamps  are  claimed  to  have  an  average  efficiency  of  JX  watt 
per  c.p.     Their  type  G  16^  is  illustrated  herewith. 


Electrical  equipment  of  Swing  Bridge 

Recently  the  C.  P.  R.  reconstructed  their  swing  bridge 
over  the  Lachine  Canal,  P.Q.,  in  order  to  complete  the  double 
tracking  of  the  line  between  Montreal  and  Brigham  Junc- 
tion, beyond  Farnham.  The  bridge,  designed  by  Mr.  P.  B. 
Motley,  engineer  of  bridges  for  the  C.  P.  R.,  is  electrically 
operated,  Mr.  J.  A.  Shaw,  the  general  electrical  engineer 
of  the  company,  1)eing  responsible  for  the  electrical  details. 
The  weight  of  the  whole  swing  span  is  615  tons,  while  a  90- 
foot  span  weighing  about  143  tons  at  the  south  of  the  bridge 
replaces  an  old  40-foot  deck  plate  girder  span  and  accom- 
modates the  existing  roadway,  and  admits  of  the  running  of 
a  fuluro  railway  track  along  the  south  canal  bank,  if  neces- 
sary. 

'I'lie  liridge  is  operateil  from  a  two-storey  lireiiroof  sig- 
nal house  on  the  north  side  of  the  liridge,  which  commands  a 
view  up  and  down  the  canal.  Current  is  supplied  by  the 
Montreal  Light,  Meat  &  Power  (.'ompany;  there  are  two 
primary  circuits,  one  being  tapped  off  on  the  north  side  of 
the  canal  and  brought  into  the  operator's  cal)in  to  a  double 
throw  nil  switch.  The  otlier  primary  circuit  is  tapped  at  the 
Lower  Lacliiue  road,  and  brought  to  the  south  side  of  the 
canal   in   an   aerial   lead-covered   calde,   wliicli   is   then    carried 
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V'uilcr  the  canal  in  an  irmi  conduit  lo  the  other  side  of  the 
double  throw  oil  switch  on  the  primary  panel  in  the  cabin. 
The  centre  of  the  switch  is  connected  to  the  primaries  of  the 
transformers  mounted  outside  the  cabin;  the  secondaries  of 
the  transformers  being  connected  to  the  main  switch  on  the 
switchboard  in  the  cabin. 

Two  '.iO  horse-power  540  r.p.m.,  550-v.,  3-phase  motors, 
manufactured  by  the  Wagner  Electric  Manufacturing  Com- 
pany of  Canada,  Limited,  Montreal,  are  used  for  turning  the 
bridge;  these  are  of  the  wound  rotor  type,  with  variable 
speed,  Canadian  General  Electric  drum  type  controllers.  The 
two  motors  operate  in  parallel,  the  controllers  being  inter- 
locked. There  is  also  one  30  h.p.  motor  for  operating  the 
wedges,  which  obtains  its  current  from  contactors  placed 
on  the  end  of  the  bridge  and  on  the  face  of  the  abutment. 
Currant  is  brought  from  the  pivot  pier  to  the  turning  motors 
located  on  the  revolving  portion  of  the  bridge  through  nine 
concentric  collector  rings  and  brushes.  A  Westinghouse  J2 
horse-power  1,700  r.p.m..  550  v.  motor  is  installed  on  the  rest 
pier  for  operating  the  latch  to  hold  the  bridge  in  position 
when  open. 

The  cables  for  feedin.g  the  motors  are  in  duplicate,  and 
consist  of  armoured  submarine  cable  supplied  by  the  Eugene 
F,  Phillips  Electrical  Works,  Limited,  Montreal,  and  aerial 
cable  supplied  by  the  Standard  Underground  Cable  Com- 
pany of  Canada,  Limited,  Hamilton  .  The  underground 
cables  are  run  in  a  chase  cut  through  the  canal  bank  and  in 
a  chase  in  the  canal  bed,  and  are  carried  in  6-in.  conduits 
through  the  centre  of  the  pivot  pier.  They  are  terminated 
in  waterproof  iron  boxes  with  double  throw  switches,  which 
with  the  double  throw  switch  in  the  operating  tower,  en- 
ables them  to  be  thrown  over  in  case  of  disablement  of  any 
cable.  There  are  G  &  W.  potheads  on  the  primary  and 
Standard  L^nderground  potheads  on  the  secondary  cables. 

The  bridge  is  protected  by  an  interlocking  device  which 


will  pre\cnt  the  bridge  being  opened  before  the  wedges  have 
been  drawn.  The  device  also  makes  it  impossible  to  close 
the  wedges  before  the  bridge  has  been  closed.  The  motors 
are  equipped  with  solenoid  brakes  which  are  applied  auto- 
matically when  the  power  is  turned  off.  Special  switches  are 
installed  which  must  be  operated  through  a  master  lever  of 
the  interlocking  system  before  the  current  is  permitted  to 
Mow  to  tile  motors.  The  latter  are  enclosed  in  iron  boxes 
to  protect  them  from  the  weather. 

The  grid  resistances  are  mounted  on  a  shelf  swung  be- 
neath the  operating  floor  of  the  cabin.  The  switchboard  has 
been  specially  designed,  and  is  equipped  with  Weston  volt- 
meter and  ammeter.  There  are  two  despatchers'  telephones 
in  the  cabin,  one  going  to  \\'indsor  Station  and  the  other  to 
dififerent  stations  in  the  terminal. 

The  transformers  are  three  in  number,  and  step  down 
the  current  from  2,200  v.  to  550  v.  There  is  also  a  2,200/110 
v.  lighting  transformer,  the  tower,  bridge,  and  signals  being 
electrically  lighted.  A  special  device  is  also  installed  to  in- 
dicate to  the  operator  when  the  bridge  is  nearly  closed  and 
closed  respectively.  All  leading  wires  are  placed  under- 
ground. 


Prest-O-Lite  Company  expanding 

.\nnouncement  is  made  by  the  Prest-O-Lite  Company. 
Inc..  Indianapolis,  Ind.,  that  they  have  taken  over  the  entire 
business  assets  and  patents  of  the  Pumpelly  Battery  Com- 
pany, of  Indianapolis,  and,  with  some  newly  added  features 
will  continue  to  manufacture  this  battery.  For  the  present 
the  Pumpelly  battery  will  be  manufactured  in  the  old  Pum- 
pelly plant,  which  has  a  present  capacity  of  about  400  per 
day.  Mr.  Harry  Murphy,  president  of  the  Pumpelly  Battery 
Company,  becomes  vice-president  of  the  Prest-O-Lite  Com- 
pan\-,  and  will  have  active  charge  of  the  Battery  Depart- 
ment. 


ALL    STANDARD 


Single    Phase    Motors 

of  }4   H.  P.  and   larger 

are  wound  interchangeable 
for  104-208  volts.  This 
winding  IS  satisfactory  for 
operation  on  circuits  of 
100-115  and  200-230 
volts  respectively.  We 
can  wind  them  for  any  other 
voltage  up  to  500  volts. 

Century  Electric  Company 

19th,  Pine  to  Olive  Sts..  St.  Louis.  Mo. 

CANADIAN    AGENTS 

.Tones  &  Moore  Eleelrio  Co.,  Ltd.,  294  Adelaide  St.  W„  Toronto 

Mainer  Electric  Co..  Ltd.,  AVinnipeg 
Rudel-Belnap  Machy.  Co.,  Ltd.,  Canadian  Expres,-!  Blttg.   Mont. 
Rankin  &  Cherrill,  517  Main  St.,  Vancouver  158 


Bus  Bar  Supports-Switches 

"UNIT  TYPE"   HIGH  TENSION         „-*- 

Over  8500  Combinations  J(        ] 


cffliHsirp 


Secure  Bulletins  .s  and  \^     172  pages  of 
engineering  data. 

.  A    COMPLETE    INTERCHANGEABLE    LINE. 

General    Sales    Agents 

MOLONEY  ELECTRIC  COMPANY 

OF  CANADA,  LIMITED 

Toronto.       Halifax.      Montreal.      Winnipeg.      Vancouver 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your   client   many   hundreds   of   dollars. 
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Current  News  and  Notes 


Brandon,  Man. 

The  Brandon  Electric  Light  Company.  Mr.  G.  A.  Pat- 
terson, general  manager,  offers  the  city  a  power  contract  to 
operate  the  municipal  electric  railway  system  at  a  3  cent  per 
kw.h.  rate  if  a  two-year  contract  is  signed,  and  a  lp2  cent  per 
kw.h.  rate  if  a  ten-year  contract  is  given.  The  original  con- 
tract was  for  two  years  at  the  2  cent  rate,  but  this  contract 
has   now   expired. 

Calgary,  Alta. 

Negotiations  arc  still  proceeding  between  the  city  and 
the  Calgary  Power  Company.  It  is  proposed  that  the  com- 
pany take  over  the  operation  of  tlie  city's  steam  plant  and 
use  it  only 'as  a  stand-by.  The  city  expects  in  this  way  to 
effect  a  saving  of  from  $25,000  to  $35,000,  as  the  operation 
of  their  steam  plant  has  been  an  item  of  considerable  ex- 
pense, which   would  thus  be  done  away  with. 

Formosa,  Ont. 

The  Formosa  Electric  Light  Company.  Limited,  has  ob- 
tained  a  charter. 

Fredericton,  N.  B. 

The  gross  earnings  for  the  year  ending  March  31st. 
1915,  of  the  New  Brunswick  Telephone  Company,  were  $455,- 
060,  as  compared  with  $422,700  the  year  previous.  The  fol- 
lowing officers  were  re-elected:  president.  S.  H.  White;  first 
vice-president,  Senator  Thompson;  second  vice-president, 
Lieut. -Col.  Black;  directors,  A.  W.  Bennett,  H.  P.  Robin- 
son;  secretary-treasurer,  A.  W.   Mackin. 

The  New  Brunswick  Telephone  Company,  at  their  an- 
nual meeting,  voted  another  $1,000  to  the  Patriotic  Fund. 
This  is  in  addition  to  t\vo  similar  donations  already  made  for 
patriotic  purposes. 

Granby,  Que. 

Mr.  \V.  B.  Powell,  general  manager.  Montreal  &  South- 
ern Counties  Railway  Company,  has  announced  that  his  com- 
pany will  proceed  with  the  completion  of  the  line  to  Granby 
without    further   delay. 

Hamilton,  Ont. 

Tlu'  Hydro  Board  is  considering  the  issue  of  debentures 
to  the  amount  of  $240,000,  for  carrying  on  new  construc- 
tion work. 

Montreal,  Que. 

Messrs.  Sevigny  &  Lalonde.  electricians,  Montreal,  ^Juc.. 
have  dissolved. 

The  annual  statement  of  tlie  Montreal  Light,  Heal  & 
Power  Company  indicates  that  a  donation  of  $10,000  was 
made  to  the  Patriotic  Fund. 

Danford  &  Company  have  registered  in  Montreal,  P.O., 
as  electrical  contractors. 

The  Canada  Ciri])  Nut  Company,  Limited,  Montreal, 
have  removed  from  the  i^astern  Townsliips  Bank  Building 
to  the  McGill  Building. 

Mr.  James  Kent,  whose  retirement  from  the  |)osition  of 
manager  of  the  C.  P.  R.  telegraph  system  was  recently 
noted  in  our  columns,  lias  been  presented  with  a  han<lsome 
case  of  tableware  by  the  officials,  agents  and  cliict  operators 
of  the  department  in  the  principal  cities.  The  presentation 
was  an  expression  of  the  esteem  in  which  Mr.  Kent  was  held 
during   twenty-nine  years'   service. 

Work  has  been  ccinimcncecl  nn  the  second  addition  to 
No.  1  elevator  of  the  Montreal   Harbor  Commissioners.     The 


addition  will  involve  the  extension  of  the  electrical  plant, 
the  elevator  system  being  electrically  operated.  When  the 
lirst  addition  was  made,  the  plant  was  enlar.ged  and  rear- 
ranged, and  the  second  one  will  mean  that  more  space  will 
be  required  for  the  department. 

Having  secured  the  necessary  finances,  the  Montreal  and 
Southern  Counties  Railway  is  proceeding  with  a  further  ex- 
tension, between  St.  Cesairc  and  Granby,  a  distance  of  16 
miles.     .\  sub-station  is  to  be  constructed  at  the  latter  place. 

I^ieut.  Maxwell,  wounded  at  the  front,  was  in  the  employ 
<if  the  Northern  Electric  Company,  Montreal,  while  Private 
C.  B.  Denman,  who  died  at  Huddersfield,  Eng.,  from  wounds 
received  at  Langemarck.  was  formerly  in  the  electrical  sup- 
plies department  of  Munderloh  &  Company,  Montreal.  In 
a  letter  from  the  front  particulars  are  given  of  the  heroic 
conduct  of  Major  Andrew  McNaughton,  formerly  of  the  elec- 
trical department  of  McGill  University.  During  the  battle 
of  Langemarck,  Major  McNaughton  insisted  on  directing 
his  battery  for  twelve  hours  in  spite  of  bein,g  almost  helpless 
owing  to  a  wound. 

Peterborough,  Ont. 

The  United  Incandescent  Light  Company,  Limited, 
Peterborough,  Ont..  has  obtained  a  charter. 

Quebec,  Que. 

La  Conipagnie  de  Devcloppement  Elcctri(|uc,  Limitee, 
has  liecn  incorporated  in  Queliec,  Que.;  capital  $14!).'J00. 

The  Royal  Trust  Company  have  announced  that  the  en- 
tire plant  of  the  Dorchester  Electric  Company  will  be  offered 
for  sale  liy  auction  at   Quebec  on  June  30th. 

Revelstoke,  B.C. 

The  Electrical  Department  are  in  the  market  for  a  quan- 
tity of  3-conductor.  2500-volt.  3/0,  lead-covered  cable  and 
No.  10,  2-conductor,  600-volt,  lead-covered  cable  with  inside 
and  outside  cable  terminals.  The  contract  for  building  the 
power  house  extension  has  been  let  to  G.  D.  Shaw,  Revel- 
stoke. 

Ridgetown,  Ont. 

The  Hydro-electric  by-law.  aulhorizing  an  expenditure  of 
$15,000  on  a  distributing  system,  carried  by  a  good  majority. 

Shelburne,   Ont. 

The  town  council  decided  to  install  a  new  street  light- 
ing system  to  consist  of  sixty-two   150-watt   tungsten   lamps. 

St.  Felicien,  Que. 

L.i  tdnipa.gnic  Hydraiilii|ue  do  .Saint-Felicien,  Limitee, 
has   been    incorporated   in    .St.    Felicien,    Que.;   cai>ital,   $41), '.100. 

Three  Rivers,  Que. 

Work  has  been  cuinnieiued  nn  llu-  conslruction  of  (he 
electric  railway  line  at  Three  Rivers  by  Ihe  Three  Rivers 
Traction  Company. 

Vancouver,  B.C. 

The  passenger  returns  of  the  B.  C.  E.  R.  Company  for 
the  nicmth  of  ;\pril  show  the  number  of  passengers  carried  as 
I,TH8,304,  as  compared  with  3,263,425  in  the  same  month  a 
year  ago.  The  city's  percentage  of  the  company's  receipts 
for  the  mniiih  .niioniits  lo  $2,()M1.2«,  as  compared  with 
$5,a0<).T3    last    ye,ir. 

'Winnipeg,  Man. 

Messrs.  N.  Kaplan  iH;  t'om]iany,  electricians.  Winnipeg. 
Man.,  have  discontinued  business. 
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UNDERGROUND 

CABLES 


LOW  AND  HIGH  TENSION 


FOR  LIGHTING. 
POWER, 
STREET- 
RAILWAYS, 
TELEPHONE, 
TELEGRAPH. 


ARMOURED 

CABLES  FOR 

STREET 

LIGHTING, 

PAPER 

INSULATED 

CABLES    OF    ALL 

DESCRIPTIONS, 
RUBBER    INSULA- 
TED   CABLES    &c. 


Also  Bare  and  Weatherproof  Wires  and  Cables, 
Magnet  Wire,  Flexible  Cords,  &c. 

Galvanized  Iron  Wire  and  Strand 


Toronto, 


HEAD  OFFICE: 

MONTREAL,    CANADA 

BRANCHES : 

Winnipeg,  Halifax, 


Vancouver. 
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Condensed  Department 


Publisher's  Notice 

Advertisements    under    "Situation    Wanted"    or    "Situation    V'acant"    are    charged    at    two    cents    a 
word   per  insertion,   minimum   charge  50  cents. 

Advertisements  for  tenders,  equipment,   wanted   or   for  sale,   etc.,   or  miscellaneous    are  cliarced   at 
?2.10  per  inch. 

All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure  in- 
sertion ill  the  subsequent  issue. 


Salesman  Wanted 

Wanted:  Salesman  electrical  supplies,  prefer- 
ably Montreal  resident,  acquainted  with  elisctri- 
cal  trade  Eastern  Canada.  Address  Box  205. 
Electrical  News,  Toronto.  12 


POSITION  WANTED 

Klectrical  Engineer  (age  28),  with  theoretical 
and  practical  knowledge  of  operation  and  test  of 
electrical  machinery  and  control,  desires  position 
with  power  or  industrial  company.  Box  203, 
Electrical  News,  Toronto.  11-12 


Book  For  Sale 


Electricity  for  everybody  by  R.  Borlase  Mat- 
thews, Published  in  1912  by  the  Electrical  Press, 
Limited,  London,  England.  316  pages,  illustrated. 
Price  75c. 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52    Queen  Street 


OTTAWA 


Lighting   Schedule 
July,     1915 


Courtesy  of  the  National  Carbon  Company,  Cleveland 


Date 

Jlllyl 
2 

3 

4 

5 

6 

7 

8 

9 

10 

1] 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

2t 

25 

26 

27 

28 

29 

30 

31 


Light 


6  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 
8  00 

7  50 
7  50 
7  50 

10  40 

11  30 
.0  40 
2  00 

No  Light 
No  Light 

7  50 

7  50 

7  50 

7  40 


Date  Extinguish  I  No.  of 
'  Hours 


July  2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


0  00 
0  20 

0  50 

1  10 

1  30 

2  00 

2  40 

3  20 
3  60 
3  50 
3  50 

3  50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

4  00 
No  Light 
No  Light 

10  10 
10  30 

10  50 

11  10 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4  00 
4  20 

4  60 

5  10 

5  30 

6  00 
6  40 

20 
50 
50 
50 
50 


8  00 
8  CO 
8  00 
8  00 
8  00 
8  10 
8  10 
8  10 
5  20 
4  30 
3  20 
2  00 


2  20 

2  40 

3  00 
3  30 


Total  Hours 166  20 


We  have  a  large  stock  of  motors  up  to   100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire "  machines, 
minimum  incon- 
venience from 
such   breakdowns. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

107-109  Duke  St.,  Toronto 


Montreal 
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The  Electric  Page 

The  effectiveness  of  advertising  depends  largely  on  the 
methods  employed  to  make  it  efifective.  It  is  possible  to 
spend  much  money  and  get  little  result,  but.  on  the  other 
hand,  small  outlays,  judiciously  placed,  have  lieen  the  means 
of  building   up   many   an   enterprise. 

The  advertising  of  electricity  and  electrical  devices  can 
be  said  to  stand  on  a  different  footing  from  that  of  other 
articles  to  be  retailed.  For  this  very  reason  the  use  of  estab- 
lished methods  of  publicity  have  often  failed  to  give  satis- 
factory results.  This  difference  lies  chiefly  in  the  fact  that 
the  merchandizing  of  electricity  is  in  its  infancy.  The  adver- 
tising required,  therefore,  is  more  a  matter  of  education,  of 
attracting  the  attention  of  readers  to  general  rather  than 
specific  or  individual  features.  The  reader  needs  to  be  im- 
pressed with  the  importance  of  electricity  and  its  wide  ap- 
plication before  he  is  likely  to  becorne  interested  in  isolated 
cases.  He  has  got  to  be  made  to  realize  that  electricity  is 
now  a  real  force  in  our  daily  work  whether  in  the  factory, 
the  office  or  the  home — and  being  a  force  it  becomes  a  neces- 
sity. 

It  follows  that  the  inost  effective  form  of  advertising 
is  that  which  best  tends  to  impress  the  reader  with  the  im- 
portance of  the  subject.  Small  and  isolated  advertisements 
are  not  likely  to  have  this  effect.  Full  page  co-operative  ad- 
vertising, on  the  other  hand,  has  been  found  to  give  gratify- 
ing results.  In  the  United  States  this  has  often  taken  the 
form  of  an  electrical  page  in  a  local  newspaper,  which  means 
that  one  whole  page,  or  as  much  of  it  as  can  be  used,  is  given 


over  to  announcements  of  the  central  station,  the  dealers 
and  the  contractors  in  that  centre,  these  all  being  grouped 
together  without  any  matter  of  another  nature  intervening. 
This  impresses  the  reader  with  the  importance  of  electricity. 
Further  than  that,  it  tells  him  where  to  look  for  all  the 
electrical  information  contained  in  the  paper,  instead  of  hav- 
ing to  search  through  every  page.  He  receives  in  a  general 
way  the  impression  that  here  is  a  pretty  big  enterprise,  with 
confidence  in  itself,  and  as  such  worthy  of  investigation, 
and  if  you  can  get  the  public  into  an  enquiring  frame  of  mind 
regarding  tlie  merits  of  electricity  and  its  applications  the 
battle  is  half  won,  for  it  "speaks  for  itself." 

We  reproduce  herewith,  in  much  reduced  form,  a  page 
of  a  Toledo  paper  which  recently  proved  its  value  to  the 
central  station  and  electric  merchants  of  that  city.  The 
Society      for      Electrical    Development,    who    have    carefully 


rQLeoO    TIME 


iONOH^,    MAY     W,     101). 


The  electric  page  as  a  business  getter. 

studied  the  results  of  this  and  similar  forms  of  publicity,  are 
very  favorably  impressed  with  the  business-getting  value  of 
such  advertisements.  We  believe  it  can  be  worked  out  in 
Canada  with   excellent  results. 


No  Convention  this  Year 

The  Executive  Committee  of  the  Canadian  Electrical 
Association  have  decided  to  dispense  wiih  the  usual  annual 
convention,  being  unwilling  to  ask  the  members  of  the  asso- 
ciation to  incur  any  unnecessary  expense  at  this  time.  In 
place  of  the  convention,  the  committee  have  called  a  one- 
day  meeting  of  representatives  of  operating  companies,  wdiich 
is  being  held  in  Ottawa  on  June  36th.  Reports  will  be  pre- 
sented by  the  various  committees,  and  brief  discussions  in 
connection  with  them  will  be  allowed.  The  discussions  and 
reports  will  be  printed  after  the  meeting  and  distributed 
to  the  members  as  usual.  The  time  will,  of  course,  be  chiefly 
occupied  with  matters  concerning  the  affairs  of  the  Class  A 
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nicnilicrs.  The  relations  between  public  service  corporations 
and  the  public  will  be  dealt  with,  it  being  the  universal 
desire  of  the  Class  A  members  of  the  association  to  culti- 
vate a  friendship  with  their  clients  and  with  the  public  at 
large,  which  will  be  satisfactory  and  profitable  to  both  sides. 


Using  Up  Scrap  Nickel 

Some  important  experiments  in  the  welding  of  nickel 
anodes  by  the  oxy-acetylene  process  have  just  been  con- 
cluded in  the  plating  department  of  The  Prest-O-Lite  Com- 
pany, Inc.,  at  its  Indianpolis  plant.  As  a  result  of  these  ex- 
periments and  tests,  worn  nickel  anodes  which  have  previ- 
ously been  scrapped  and  sold  at  less  than  half  price  are  now 
being  reclaimed  at  a  saving  of  more  than   100  per  cent. 

The  anodes  used  by  the  Prest-O-Lite  Company  are  cast- 
ings of  90  per  cent,  nickel,  8  per  cent,  carbon,  and  2  per  cent, 
iron.     They  are  elliptical  bars  approximately  lyi  in.  x  syi  in. 
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Scrap  anodes  welded  for  further  use. 

cross  section  by  :iO  in.  long,  and  weigh  about  30  lbs.  Their 
market  value  varies  between  46c.  and  .50c.  per  lb.  On  the 
liasis  of  the  latter  price,  each  30  lb.  anode  has  a  value  of 
$15.00.  By  welding  up  old  anodes  which  have  been  in  the 
solution,  and  which  have  a  junk  value  of  between  22c.  and 
25c.  per  lb.,  this  company  are  now  converting  their  entire 
pile  of  scrap  nickel  into  what  are  practically  new  anodes,  at 
a  total  cost  for  gas  and  labor  of  less  than  0  cents  per  lb. 
This  estimate  is  based  on  a  recent  test  at  Indianapolis  in 
which  421  lbs.  of  scrap  anodes  were  welded  uji  at  the  fol- 
lowing costs: 

403   cu.   ft.   oxygen   at   2c $9.20 

480  cu.  ft.  acetylene  at  2c 9.60 

24  hours  labor  at  25c 0.00 

Total  cost $24 .  86 

Cost  per  lb 059 

In  view  of  the  fact  that   this  test  was  made  before  any 
experience  in  the  operation   had  been  gained,  it   is  apparent 


that  better  results  and  greater  savings  should   be   the   result 
of   practice. 

The  method  of  handling  this  operation  is  about  as  fol- 
lows: As  the  anodes  are  eaten  away  by  the  solution  they 
are  turned  over  to  an  oxy-acetylene  welder  who  "tacks"  on 
scraps  of  old  anodes  by  welding  to  increase  the  surface. 
One,  two,  three  and  sometimes  four  pieces  of  scrap  are 
welded  on,  depending  on  the  size  and  weight  desired.  The 
welding  flame  is  also  employed  to  remove  the  brass  hooks 
which  are  used  to  support  the  anodes  while  in  solution. 
Under  the  intense  heat  of  the  oxy-acetylene  flame  (approxi- 
mately 6,300  deg.  F.)  the  solder  melts  away  rapidly,  leaving 
a  pure  nickel  bar  which  is  later  welded  up.  No  flux  is  em- 
ployed as  this  has  been  found  to  be  unnecessary. 


Mining  Company  Adding  to  Equipment 

The  Britannia  Mining  &  Smelting  Company.  Howe 
Sound,  B.C.,  are  arranging  to  install  in  connection  with  their 
mine  haulage  system  a  motor-generator  set  for  supplying 
direct  current  at  550  volts  to  the  trolley.  This  set  will  con- 
sist of  one  300  kw.,  600-volt  commutating  pole  type  railway 
generator,  900  r.p.m.  direct-connected  to  one  500  kv.a.  self- 
starting  synchronous  motor,  3-phase,  60  cycles,  6,600  volts. 
One  15  kw.,  125-volt  commutating  pole  exciter  will  also  be 
mounted  on  the  same  shaft  with  the  main  machines.  This 
unit  will  be  of  the  3-bearing  type,  and  the  motor  end  of  the 
shaft  will  be  extended  for  the  reception  of  the  runner  of  an 
impulse  water-wheel  whicli  may  be  installed  at  a  future  time. 
The  synchronous  motor  will  have  a  large  capacity  for  power- 
factor  correction. 

These  features  will  make  the  set  very  complete,  inasmuch 
as  the  synchronous  motor  may  be  used  as  an  alternating 
current  generator,  and  when  the  water-wheel  is  in  operation 
it  would  be  unnecessary  to  use  a  hydraulic  governor,  as  the 
synchronous  motor,  being  attached  to  the  main  alternating 
current  system,  will  maintain  a  constant  speed. 

This  motor-generator  set,  together  with  the  necessary 
switchboard  panels  and  starting  equipment,  is  being  supplied 
by  the  Canadian   Westinghouse   Company. 


A  Three  Million  Corporation 

A  Quebec  despatch  reports  the  incorporation,  under  a 
provincial  charter,  of  a  hydro-electric  power  company  with 
a  capital  of  $3,000,000,  with  the  object  of  developing  and  sup- 
plying power  in  the  cities  of  Quebec  and  Three  Rivers,  and 
operating  in  the  counties  of  Quebec,  Levis.  Beauce,  Dor- 
chester, Portneuf,  Montmagny.  Megantic.  Champlain,  St. 
Maurice,  Charlevois  and  Saguenay.  The  incorporators  are 
Messrs.  C.  H.  Branchaud,  of  the  firm  of  L.  G.  Beaubien  & 
Company,  brokers;  Milton  L.  Hersey,  engineer;  Howard 
Murray,  treasurer  and  director,  Shawinigan  Water  and  Power 
Company;  Thomas  McDougall,  vice-president  of  the  same 
company;  Julian  C.  Smith,  chief  engineer  and  vice-president 
of  the  same  company.  Messrs.  Branchaud  and  Milton  Hersey 
are  directors  of  the   Dorchester   Electric   Company. 


Giving  Low  Rates 


.\t  the  annual  meeting  of  the  Montreal  Light,  Heat  and 
Power  Company,  on  June  2,  the  following  directors  and 
officers  were  re-elected:  Sir  Herbert  Holt,  president;  Sir 
Rodolphe  Forget,  M.P.,  vice-president;  Hon.  Robert  Mackay, 
Sir  H.  Montagu  Allan,  C.V.O.;  Hon.  H.  B.  Rainville,  C.  R. 
Hosmer,  George  Caverhill.  Hon.  Narcisse  Perodcau  and  J.  E. 
Aldred;  J.  S.  Norris,  general  manager  and  secretary-trea- 
surer. Sir  Herbert  Holt  declared  that  the  city  were  getting 
the  lowest  rates  for  light,  heat  and  power  of  any  important 
city  on  the  continent.  The  greater  part  of  the  $2,881,197  set 
aside  for  maintenance  will  be  used  for  improvements  to  the 
service. 
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Winnipeg  L.  &  P.  Dept's  Fine  Showing 

"Although  nine  of  the  twelve  uionths  in  the  third  fiscal 
year  were  affected  by  a  curtailment  of  business  due  to  the 
v.'ar,  the  whole  year  shows  an  increase  of  13.7  per  cent,  in 
gross  billing.  15.4  per  cent,  increase  in  realizable  earnings, 
and  17  per  cent,  in  net  receipts  over  the  preceding  fiscal 
year."  So  reads  a  recent  report  submitted  by  the  Winnipeg 
light  and  power  department  to  the  fire,  water  and  light 
committee. 

Gross  billings  for  the  year  just  closed  were  $1,084,358.23. 
compared  with  $953,882.88  for  1914,  and  $637,729.71  for  1912- 
13.  Net  cash  receipts  for  1914-15  were  $947,982.60;  $809.- 
966.74  for  1913-14;  and  $520,760.57  for  1912-13.  Realisable 
earnings  for  1914-15  were  $971,799.49.  and  the  previous  year 
$842,368.42. 

Few  companies,  the  report  says,  can  show  as  encourag- 
ing a  report.  Another  encouraging  feature  is  the  state  of 
the  collections.  Accounts  outstanding  on  April  30  of  this 
year  amounted  to  $139,973.13,  which  is  an  increase  of  $21,- 
579.03.  The  allowance  for  bad  debts  brings  this  down  to 
$9,579.03  or  an   increase  of  less  than  one  per  cent. 

There  are  3,193  lamps  on  the  streets  at  the  present 
time,  which  is  an  increase  of  235  lamps  over  last  year.  The 
average  cost  per  arc  lamp  per  year,  including  interest,  sink- 
ing fund,  renewals  and  operating  expense  was  $65.18.  Mr. 
Glassco's  estimate  for  the  year  was  $135,000.  while  the  actual 
expense  totalled  $125,872.59.  showing  a  credit  balance  of 
$8,127.61.  Capital  expenditure  for  the  fiscal  year  ending 
April  30  was  $56,510.56,  and  for  the  preceding  year  $70,998.62. 
The  department  therefore  reduced  the  expenditure  during 
1914-15,  it  being  $14,488.06  less  than  for  the  previous  year. 


strips  of  twenty-five  pairs  each,  without  fuses  mounted  there- 
on, is  to  be  mounted  to  the  wall  in  the  terminal  room.  Each 
fire  alarm  box  will  be  provided  with  a  telephone  jack. 


Montreal  Underground 


The  City  of  Montreal  having  finished  the  underground 
conduits  on  St.  Catherine  Street,  from  Atwater  Avenue  to 
Papineau  Avenue,  and  on  Bleury  Street  and  a  portion  of 
Park  Avenue,  have  decided  to  instal  a  fire  alarm  system  on 
those  thoroughfares.  Tenders  have  been  received  for  the 
necessary  work,  the  Gamewell  system  of  fire  alarm  boxes, 
positive  non-interfering  succession  type  being  specified.  The 
tenders  called  for  the  supply  of  83,700  feet  of  20  conductor 
No.  16  B  &  S  and  11,000  feet  of  6  conductor  No.  16  B  &  S 
cable,  together  with  10.000  feet  of  messenger  wire  for  aerial 
cables.  Forty  street  box  pedestals  of  iron,  of  the  Metro- 
politan design,  are  to  be  installed,  the  centre  of  the  fire  sig- 
nal box  being  approximately  5  ft.  3  in.  above  the  ground 
line.  The  two  terminal  posts  for  trunk  cables,  fitted  with 
the  cross  arms  for  the  aerial  cables,  will  be  of  the  same 
design  as  the  pedestals.  There  will  be  thirty-six  cable  term- 
inal strips  having  a  capacity  of  ten  pair  and  four  cable 
terminal   strips   having  a  capacity   of  twenty   pairs. 

The  feeder  cables  are  to  be  brought  from  the  conduits 
into  the  bases  of  the  street  box  standards,  and  connected 
to  the  cable  terminals  at  the  back  of  the  pedestal.  The  fire 
alarm  box  of  the  pedestal  will  be  connected  from  its  line 
terminals  in  series  with  one  of  the  conductors  of  the  feeder 
cable,  and  all  the  other  conductors  of  the  feeder  cable  will 
be  connected  across  the  cable  terminal,  so  as  to  form  con- 
tinuous conductors  throughout  its  entire  length.  Sixteen 
fire  alarm  boxes  in  private  institutions  are  to  be  connected 
in  a  similar  way  from  the  nearest  fire  alarm  box  to  the 
private  institution  by  means  of  a  6  conductor  cable,  run- 
ning from  the  nearest  fire  alarm  cable  box  to  the  special 
cable  box  terminals  located  in  the  private  institution  which 
will  in  all  cases  be  installed  as  near  the  street  line  as  pos- 
sible. From  this  point  the  private  fire  alarm  cable  boxes 
will  be  connected  by  means  of  at  least  four  single  conductor 
wires,  run  in  54->n-  '■'on  conduit.  A  slate  panel  8  feet  wide 
by  4   feet   high   and   one   inch   thick,   having  twenty   terminal 


The  Successful  Operation  of  a  1,000  kw.  Syn- 
chronous Booster  Rotary  Converter 

By  O.  H.  Hatchings 

The  Dayton  Power  and  Light  Company  in  1913  found 
it  advisable  to  increase  their  converting  capacity  for  supply- 
ing their  direct-current  three-wire  system.  The  question  of 
whether  it  would  be  a  motor-generator  set  or  a  rotary  con- 
verter was  very  carefully  considered  by  the  company's  engi- 
neers, and  the  latter  was  finally  decided  upon  for  the  fol- 
lowing reasons:  (1)  smaller  conversion  losses;  (2)  less  cur- 
rent required  for  starting;  (3)  lighter  weight;  (4)  less  floor 
space. 

The  equipment  was  purchased  from  the  Westinghouse 
company,  and  consists  of  one  1,000  kw.,  4,000  ampere,  250 
volt  (voltage  range — 213  to  288  volts),  6  phase,  60  cycle, 
synchronous  booster  rotary  converter,  operated  from  three 
365-kv.a.  single-phase  transformers  (primary  voltage — 13200- 
6600-2200 — secondary  voltage  that  necessary  for  250-volt  ro- 
tary operation).  At  the  present  time  this  unit  is  operated 
from  a  2200  volt  sub-station  bus,  but  the  other  voltages  were 
provided  to  enable  it  to  be  operated  at  a  higher  voltage,  which 
will  be  obtained  later  when  other  improvements  that  are 
now  contemplated  will  be  completed.  This  equipment  is 
arranged  for  both  alternating  and  direct-current  starting,  and 
requires  less  power  for  either  method  of  starting  than  a 
synchronous  motor-generator  set  of  equal  capacity.  The 
operators  all  show  a  preference  for  the  booster  converter, 
as  it  has  proved  itself  a  very  easy  machine  to  handle;  con- 
sequently it  is  in  operation  a  good  portion  of  the  time.  The 
d.c.  voltage  can  be  varied  at  will  from  the  switchboard  by 
means  of  the  small   booster  field   rheostat. 

This  unit  has  been  in  operation  for  approximately  seven- 
teen months,  and  is  loaded  daily  up  to  approximately  4400 
amperes,  which  is  a  10  per  cent,  overload  at  the  normal 
voltage.  During  one  extreme  condition  the  machine  delivered 
5500  amperes  at  230  volts,  for  approximately  fifteen  minutes. 
This  was  due  to  a  voltage  disturbance,  which  caused  the 
motor-generator,  with  which  the  rotary  was  operating  in 
parallel,  to  fall  out  of  step  and  disconnect  itself  from  the 
line.  During  December,  1914,  the  converter  operated  nor- 
mally eighteen  hours  a  day  and  the  average  load  factor  for 
the  month,  taken  from  the  station  operating  log,  proved  to 
be  79  per  cent.,  ranging  from  a  minimum  of  70  per  cent,  to 
a  maximum  of  89  per  cent,  daily.  In  every  sense  of  the 
word  the  booster  converter  has  met  the  exacting  require- 
ments of  central  station  operation  in  a  manner  entirely  satis- 
factory to  the  Dayton  Power  and  Light  Company.  There 
seems  to  be  no  logical  reason  for  retaining  a  prejudice  against 
sixty-cycle  converters,  since  the  machines  built  today  have 
eliminated  the  objectionable  points  that  were  characteristic 
of  those  of  earlier  design.  This  is  certainly  borne  out  by  the 
operating  results  obtained  in  the  Dayton  installation  and 
that  of  various  companies  using  modern  sixty-cycle  synchron- 
ous converters. 


First  Sea  Lord  is  M.I.E.E.  and  F.R.S. 

Admiral  Sir  Henry  B.  Jackson,  First  Sea  Lord  of  the 
Board  of  Admiralty  in  succession  to  Lord  Fisher,  is  a  mem- 
ber of  the  Institution  of  Electrical  Engineers  and  a  Fellow 
of  the  Royal  Society,  the  latter  as  a  result  of  original  re- 
search in  electrical  physics.  Sir  Henry  has  always  been  par- 
ticularly interested  in  the  subject  of  wireless  telegraphy, 
appreciating  from  the  first  its  value  in  naval  operations. 
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Hydro-Electric  Plant  on  Rouge  River 

Bell  Falls  Development  Adds  6,000  kv.a.  to  Company's  Lines— Natural  Conditions 
Favored  Construction— Two-Circuit  Aluminium  Transmission  Line 


THE  Hawkesbury  Electric  Light  and  IVnver 
Company  have  lately  completed  and  put  in 
operation  their  new  hydro-electric  develop- 
ment at  the  Bell  Falls,  on  the  Rouge  River, 
aiiout  eleven  miles  from  Calumet,  Que.  This  develop- 
ment was  started  in  the  summer  of  1913,  but  a  con- 
siderable part  of  the  work  has  been  carried  out  since 
last  Jul}'.  The  company's  original  power  house  of 
about  1,500  horse-power  is  situated  on  the  Rouge 
River  about  six  miles  nearer  to  its  confluence  with  the 
Ottawa  River.  The  original  transmission  line  supplies 
v3-phase  current  at  10,0()0  volts  to  the  villages  of  Calu- 
met and  Grenville  on  the  Quebec  shore  of  the  Ottawa 
River,  and  to  the  towns  of  Hawkesbury  and  Vank- 
leek  Hill  in  Ontario.  The  demand  for  industrial  power 
in  HawkesburA'  was  increasing,  and  the  new  power 
house  at  Bell  Falls  and  the  new  transmi.ssion  lines  to 
Hawkesbur}'  will  bring  about  5,000  horse-power  to  the 
market. 

.\t  the  Bell  I'^alls  the  course  of  the  Rouge  River 
encounters  a  natural  obstacle  formed  by  a  spur  of  a 
hill  running  directly  across  the  valley  and  narrowing 
the  river  channel  to  a  gorge  at  the  end  of  the  spur. 
The  river  passes  through  the  gorge  over  a  natural  fall 
of  about  forty  feet,  and  at  the  head  of  this  fall  a  dam 
has  been  built  raising  the  water  in  the  upper  bay  to 
60  ft.  above  the  level  of  the  lower  bay.     This  general 


configurati(in  of  the  riser  course  is  somewhat  common 
in  the  Laurcntian  district,  perhaps  the  best  known 
case  occurring  on  the  St.  Maurice  River,  at  Shawiui- 
gan  Falls. 

Head  works  of  concrete,  consisting  of  rack  cham- 
bers with  stop  log  checks,  have  been  constructed  cm 
the  upper  bay,  and  a  square  tunnel  100  ft.  long  and  of 
17  square  feet  section  has  been  driven  through  the  rock 
spur,  conducting  the  water  to  the  fore  bay  and  wheel 
pits  on  the  hillside  of  the  lower  bay.  The  wheel  pits. 
which  are  three  in  nimibcr,  are  open  pits  of  reinforced 
concrete,  with  individual  rack  chambers,  gates,  and 
stop  log  checks.  Two  reinforced  concrete  wing  walls 
running  back  to  the  tunnel  entrance  on  the  hillside 
•form  the  fore  bay.     In  each  pit  is  placed  a  twin  run- 


ner horizontal  shaft  turbine  with  shaft  extending 
through  the  wall  of  the  wheel  pit  into  the  generator 
room  and  directly  connected  to  3-phase,  60-cycle,  2,000 
k.v.a.  alternators  developing  current  at  2,300  volts  at 
277  r.p.m. 

The  draft  tubes  are  constructed  of  reinforced  con- 
crete, and  the  generator  floor  is  constructed  above 
them. 

Tlio    "onei;ifi  ir    fldi  .r    i--    crmstructed    over    the    tail 


Head  works  on  upper  bay. 

race  for  individual  transformer  chambers  and  switch- 
board chambers.  Each  chamber,  which  is  about  half 
the  height  of  the  generator  room,  is  separated  by  a 
concrete  barrier,  but  is  open  to  the  generator  room. 
Thus  transformers  may  be  run  out  of  their  chambers 
on  to  the  generator  floor  and  handled  on  the  travelling 
crane  in  the  generator  room.  Slide  rails  embedded  in 
the  floor  are  provided  in  each  transformer  chamber 
for  this  purpose.  Each  transformer  chamber  is  op- 
posite the  corresponding  generator,  and  the  switch- 
lioard  chamber  is  at  one  end  of  the  room,  opposite  the 
exciter  bay.  The  generator  field  rheostats  are  located 
•  'U  a  small  mezzanine  gallery  above  the  switchboard, 
riie  line  chamber  is  constructed  abo\e  the  two  middle 
iiansformcr  chambers,  and  extends  up  to  llic  lc\cl  of 
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Plan  showing  general  layout  of  power  house. 


the  three  ahernators.  Une  is  driven  by  induction 
motor  from  the  2,300  volt  l)us  bars ;  the  other  has  an 
enclosed  water  wheel  directlj'  connected  to  it,  taking 
water  through  an  iron  pipe  penstock  from  the  wheel 
pit  of  unit  No.  1.  The  exciters  operate  at  720  and  (>00 
r.p.m.,  respectively. 


Laying  submarine    cable. 


.Ml  2,3UO-vult  bus  bars  and  switches  are  in  the 
switchboard  chamber,  and  are  mounted  on  an  iron 
pipe  framework.  The  oil  switches  and  circuit-breakers 
are  mechanically  operated  from  the  panel  board  at  the 
front  of  the  chamber,  which  faces  directh-  on  to  the 
generator  floor. 

The  transformers,  which  are  3-pliasc,  nil  insulated, 
water  cooled,  and  of  2,000  k.v.a.  output,  raise  the  volt- 
age from  the  generator  voltage  of  2.300  \-olts  to  17,500 
\olts  for  transmission  to  flawkcsbury,  a  distance  of 
about  fourteen  miles.  The  17.300-volt  bus  bar  is  lo- 
cated on  the  ceiling  of  the  transformer  compartments, 
and  the  two  line  oil  circuit-breakers  are  immediately 
abo\e  it  in  the  line  chamber.  These  circuit-breakers 
arc  electricall\  operated  by  solenoid  from  the  panel 
board  on  the  generator  floor.  Two  sets  of  electrolytic 
lightning  arresters  are  jirovided,  one  for  each  line,  and 
,irc  installed  in  the  line  chamber. 

The  iiigh  \oliage  Inis  bar  is  incrcly  a  tran-~fcr  bus 
and  line;  transformer  and  generator  form  ,i  direct 
switching  unit,  the  third  generator  and  transformer 
lieing  connected  only  through  the  transfer  bus. 

The  low  volta.ge  switching  arrangement  is  some- 
what simil.ir,  the  bus  bar  being  used  on!\-  for  transfer 
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and  synchronizing  and  for  local  service  2,300  volt  sup- 
ply.    ' 

Transmission  Line 

The  transmission  line  consists  of  two  17,500-volt, 
3-phase  circuits,  of  7-strand  aluminium  cable  equiva- 
lent to  No.  1  B.  S.  copper,  carried  on  a  sintj^le  wooden- 
pole  line. 

Near  Calumet  the  line  crosses  the  Ottawa  River 
by  means  of  two  submarine  cables,  one  connected  to 
each  circuit,  but  capable  of  carrying  all  the  power  over 
one  line  ni  case  of  emergency.  This  river  crossing  has 
several  features  of  special  interest.  The  cables  are 
directly  connected  to  the  transmission  line,  without 
the  interposition  of  transformers.  They  are  lead 
sheather  and  armored  with  galvanized  steel  wire  and 
insulated  with  paper  for  a  working  pressure  of  22,000 
volts.  Outdoor  type  terminals  without  any  housing 
are  used  at  the  ends  of  the  cables,  which  are  continu- 
ous, without  joint  from  shore  to  shore,  each  being 
2,100  ft.  long.  The  shi])ping  weight  of  each  drum 
was  38,000  lbs.,  and  the  drums  were  9  ft.  6  ins.  in 
diameter. 

One  cable  was  laid  at  a  time.  The  cable  drum  was 
mounted  on  bearings  in  a  crib  on  a  scow,  and  payed 
out  as  the  scow  was  towed  across  the  river.  The  lay- 
ing of  one  of  these  cables  is  illustrated. 

The  transmission  line  will  feed  direct  into  the  sub- 
station at  Hawkesbury,  and  there  the  power  will  be 
distributed  partly  at  the  line  voltage  and  also  through 
step  down  transformers  over  the  10,000-yolt  lines  of 
the  Hawkesbury  Electric  Light  and  Power  Company 
in  multiple  with  No.  1  power  house. 

The  power  house,  dam  and  transmission  line  were 
constructed   by  the   Hawkesbury   Electric    Light   and 


Power  Company,  by  day  labor.  The  power  house 
switching  ecjuipment  was  supplied  and  installed  by  the 
Canadian  Westinghouse  Company.  Generators,  trans- 
formers and  exciters  were  supplied  and  installed  by  the 
Canadian  Ceneral  Electric  Company.  Water-wheels 
were  supplied  and  erected  by  Canadian  Allis-Chalmers, 
Limited.     The  submarine  cable  was  supplied  and  in- 


Factory  view  of  Bell  Falls  turbines. 

stalled  by  the  Canadian  British  Insulated  Cable  Com- 
pany. 

The  consulting  hydraulic  engineer  on  the  work 
was  Mr.  Wm.  Kennedy,  Jr.,  of  Montreal,  and  Mr.  L. 
.\.  Herdt,  D.Sc,  was  the  consulting  electrical  engi- 
neer, assisted  by  Mr.  E.  Godfrey  Burr,  electrical  en- 
gineer, Montreal. 


Poles  and  Ties  Used  by  Electric  Companies 


A  bulletin  dealing  with  poles  and  cross-ties  purchased  in 
Canada  during  1914  has  been  prepared  by  the  Forestry 
Branch  of  the  Department  of  the  Interior  and  will  be  pub- 
lished in  the  near  future.  The  statistics  in  this  bulletin  are 
based  on  reports  received  by  the  Forestry  Branch  from  381 
firms  purchasing  poles  in  Canada  in  1914.  These  firms  con- 
sisted of  209  telephone  companies,  3  telegraph  companies 
and  17  steam  railway  companies,  forming  one  group;  and 
132  electric  light  and  power  concerns  and  20  electric  rail- 
roads forming  another. 

Wooden  Poles 

The  activity  of  the  different  railways  in  extending  their 
lines  is  one  factor  that  affects  these  figures.  Some  of  the 
provincial  governments  which  control  telephone  companies 
purchase  large  stocks  of  poles  and  furnish  these  to  small  in- 
dependent telephone  lines.  Their  purchases  are  of  necessity 
irregular  and  have  fallen  oflf  considerably  in  the  last  two  or 
three  years,  sufficient  telephone  accommodation  having  been 
established. 

The  purchases  in  1914  show  a  decrease  of  47  per  cent, 
from  those  of  1913,  while  the  average  price  paid  increased 
by    11    cents. 

Only  nine  kinds  of  wood  were  reported  compared  to 
twelve  in  1913.  Poles  of  oak,  hard  pine  and  Douglas  fir 
were  reported  in  1914,  but  not  in  1913.  Decreases  occurred 
with  every  other  kind  of  wood,  the  greatest  being  in  the 
case  of  tamarack,  which  amounted  to  98.4  per  cent,  of  the 
figures   for   1913. 

Eastern  white  cedar  poles  headed  the  list,  their  number 


forming  over  85  per  cent,  of  the  total.  Western  red  cedar 
from  British  Columbia  and  the  Western  States  came  second 
on  the  list,  with  over  13  per  cent,  of  the  total.  Poles  of  these 
two  woods  have  formed  the  greater  part  of  the  purchases  in 
past  years  in  spite  of  the  increasing  scarciey  of  good  ma- 
terial, especially  in  the  case  of  the  eastern  tree. 

The  steam  railway,  telephone  and  telegraph  group  of 
purchasers  bought  65.7  per  cent,  of  the  poles  as  compared  to 
87.8  per  cent,  in  1913.  Their  purchases  in  1914  showed  a 
decrease  of  60.4  per  cent,  from  those  of  1913.  The  oak,  hard 
pine,  jack  pine  and  chestnut  poles  were  all  purchased  by 
these  companies.  These  companies  reported  the  purchase  of 
442  treated  poles. 

The  electric  railway,  power  and  light  companies  bought 
34.3  per  cent,  of  the  poles  as  compared  with  12.2  per  cent, 
in  1913.  Their  purchases  showed  a  decided  increase  (49.3 
per   cent.)    over   1913. 

Over  half  the  poles  purchased  in  Canada  in  1914  were 
under  36  feet  in  length,  the  two  cedar  species  forming  97.9 
per  cent,  of  the  total  in  this  class.  These  two  kinds  of 
wood  formed  over  95  per  cent,  in  every  length  class  re- 
corded. Almost  a  quarter  of  the  total  number  belonged  to 
the  next  length,  including  poles  from  36  to  30  feet  in  length. 

The  greater  part  of  the  white  cedar,  red  cedar,  spruce, 
tamarack  and  chestnut  poles  and  all  the  jack  pine  poles  be- 
longed to  the  20-35  foot  class.  Oak  poles  were  mostly  from 
31-35  feet  in  length.  The  greatest  number  of  Douglas  fir 
poles  were  over  41  feet  in  length  and  all  the  imported  hard 
pine  poles  were  of  this  same  class. 

A  total  of  19,403,646  cross-ties  valued  at  .$8,664,914  were 
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Wood   Poles  Used  by  Electric  Companies 


Electric  Railway,  Power  and  Light  Companies 


Total 

White  Cedar  . .  , 
Red   Cedar    . .  . 

Spruce  

Douglas  Fir   .  . 
Tamarack     . .  . 

Cypress 

Western   Larch 
Hemlock 


()"),on 
:i:).907 

2!1,855 
835 

305 

128 

39 

2 


353,07:.' 

143,19(1 

205,749 

1,896 

3,007 

1,050 

163 

5 


:> .  4:. 

4 .  22 
(i.S9 


89 
25 
18 
50 


97,073 

84,279 

12,290 

286 

155 

03 


:;()3,io:'. 

211,307 

90,010 

192 

1,485 

103 


Steam  Railways,  Telephone  amd  Telegraph  Companies 


Total    

White  Cedar 
Red  Cedar  . 
Spruce  ...  . 
Tamarack 

Oak 

Hard    Pine    . . 
Jack    Pine    .  . 
Chestnut     . .  . 
Douglas  Fir 
Balsam  Fir   . 
White  Pine   . 
Hemlock   . . . 
Ash 


409,521 
230,360 
115,714 
4,393 
I  15,212 


1,450 
167 

1,437 

682 

90 

16 


833,259 
382,657 
282,389 
4,150 
152,675 


1,299 
94 

1,841 
8,095 


66 
44 
94 

3:i 


,  90 
50 

28 
,87 
30 
00 


180.111 

157,354 

24,066 

2,352 

1,770 

213 

126 

100 

97 

33 


357,159 

298,190 

48,492 

6,548 

2,004 

1.422 

252 

100 

77 

68 


3 .  12 
2.51 
7.32 
.67 
9.58 
1 .  63 


1.92 
1.90 
2.01 
2.78 
1.13 
6.68 
2.00 
1.00 
.79 
2.06 


Cross  Ties  Used  by  Steam  and  Electric  Railways 


Kind  of  wood 

Total    

Jack    Pine    . .  . 

White  Cedar   .  . 
Tamarack     . .  . 
Douglas  Fir   . .  . 

Hemlock 

W^estern    Larch 

Spruce    

Oak 

B.  C.  Spruce    . . 
Hard   Pine    .  .  . 
Chestnut    .  .     .  . 
Red    Pine     .  ,  , 

Elm 

Beech    

Maple    

White   Pine    ..  . 
B.  C.  Cedar  .  . . 

Cypress 

Birch     

W'estern     Heniloc 

Ash 

Cherry 


Number 

19,881.714 

7.773,674 

2,451,527 

866.231 

2.427,100 

1.199,099 

1,225.950 

458,250 

978,554 

207,917 

1.138,351 

232,179 

114,852 

13,674 

90,923 

16.860 

115,578 

24,736 

479,113 

503 

31 


1913 

Value 

$8,740,849 

3.103,140 

1,090,430 

369,600 

801.710 

4.55,062 

636,631 

151.049 

673,244 

70,685 

021,032 

126,795 

52,112 

6,421 

00,552 

14.381 

77,328 


Av. 

Value 

0.43 
0.40 
0.44 
0.43 
0.33 
0.38 
0.52 
0.33 
0.69 
0.54 
0.55 
0.55 
0.45 
0.47 
0.02 
0.85 


0.07 


10,447  0.42 

148,735  0.31 

210  0.43 

17  0.55 


Number 

19.403.046 

8.379,004 

2,051,319 

1,507,902 

1,450,388 

1,390,885 

1,121,347 

1,020,067 

617,449 

547,919 

378,983 

104,980 

81,979 

33.307 

32,637 

22,449 

14,165 

13,817 

13.246 

11.018 

4.019 

100 


19U 

Value 

.$8,604,914 

3.024.151 

1.279.100 

061, 717 

539.249 

570.440 

459.043 

379,841 

483,490 

202.234 

263,215 

69,091 

30,923 

27.030 

25,331 

19.995 

6,446 

4.554 

5,873 

5.293 

1.246 

40 


Av. 
Value 

0.45 
0.43 
0.48 
0.44 
0.:i7 
0.41 
0.41 
0.37 
0.78 
0.37 
0.69 
0.66 
0.38 
0.81 


78 
89 


0 .  40 
0 .  33 
0.44 
0.48 
0.31 
0 .  43 


Kind  of  Wood  Number 

Total 391,223 

Cedar 145,059 


Ties  Purchased  by  Electric  Railways 

1913 

Value 

$225,086 


Tamarack  . . 
Jack  Pine  .  . 
Hard  Pine  .. 
Hemlock   . .  . 

rjak 

Cypress   ...    . 

Elm . 

Douglas  Fir 

.Spruce 

B.  C.  Cedar  . 
West,   Larch 

Beech    

Maple    


27,233 
06,954 
1,995 
19,503 
14,760 

3,348 

5,982 

8,000 

95,000 

2,512 

1.52 

01 


Av. 
Val. 


70.073 
13,808 
33,137 
1,108 
7,427 
13.041 

1,981 

2,439 

2,800 

70,507 

1,889 

153 

61 


0 .  58 
0.03 
0 . 5  I 
0.49 
0.55 
0.38 
0.8S 

0 .  59 
0.41 
0.35 
0.74 
0.75 
1  .00 
1  .00 


Number 

207.438 

70,399 

29.390 

23,540 

32,510 

21.509 

15,158 

7,810 

4,334 

4,1.50 

1,418 

1,208 


I9I4 

Value 

$119,857 

46,175 

15,043 

13,300 

12,001 

9,938 

13,668 

.1,517 

2,403 

1,875 

8,52 

519 


At. 
Val. 

0.58 
0.00 
0.51 
0 .  56 
0.5G 
0.46 
0.90 
0.45 
0.55 
0.45 
0.60 
0.43 


Juh 
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purcliasfd  during  1914  by  Canadian  railways  for  use  in  Can- 
ada. These  companies  consisted  of  47  steam  railways  and  31 
electric  roads.  Of  this  total  1,447,576  ties  were  treated  with 
preservatives  to  retard  decay.  This  is  about  seven  per  cent, 
of  the   total  as  compared   t"   ten   per  cent,   in   1913. 

The  cross-tie  purchases  in  1U14  showed  a  slight  de- 
crease of  3.4  per  cent,  from  those  of  19I.i,  while  the  de- 
crease from  1912  to  1913  was  fi.7  per  cent. 

The  greatest  decreases  from  1913  to  1914  were  with  the 
western  species,  Douglas  fir,  western  larch,  cedar  and  hem- 
lock, and  the  imported  woods  such  as  oak.  hard  pine  and 
chestnut.  Of  the  twenty-one  woods  reported  in  1914  eleven 
showed  decreases. 

Jack  pine  makes  the  most  suitable  tie  material  of  the 
cheaper,  more  abundant  woods  of  Canada.  It  has  headed  the 
list  since  1911,  when  it  took  the  place  of  white  cedar,  a 
more  durable  wood,  but  one  of  which  the  supply  is  rapidly 
becoming    exhausted.     These    two   woods    have    formed    the 


greater  part  of  the  ties  purchased  in  past  years,  and  to- 
gether formed  over  half  the  total  in  1914. 

The  average  prices  paid  for  cross-ties  by  the  railroads 
in  1914  showed  only  a  slight  increase  over  1913.  The  prices 
in  the  last  five  years  have  been  as  follows: — 1910,  38  cents; 
1911.  39  cents;  1912,  44  cents;  1913,  43  cents;  1914,  45  cents. 

The  electric  railways  in  Canada  purchased  307,438  cross- 
ties  or  about  1.1  per  cent,  of  the  total.  These  roads  had  a 
mileage  of  1.561  in  June,  1914,  and  therefore  purchased  ties 
at  the  rate  of  133  per  mile.  These  purchases  were  mostly 
used  for  renewals  for  which  the  demand  is  not  so  heavy  as 
in    the   case   of   steam    railroads. 

Tlie  total  number  in  this  case  is  a  decrease  of  47  per 
cent,  from  1913,  while  the  average  price  per  tie  is  the  same. 
The  greatest  decreases  were  with  western  and  eastern  cedar 
and  jack  pine.  Eleven  woods  were  reported  in  1914,  and  15 
in  1913,  western  larch,  beech,  maple  and  white  pine  being 
dropped  from  the  list. 


High  Voltage  Transmission  in  Japan 


A  detailed  description  of  a  115,000  volt  hydro-electric 
system  in  Japan  is  published  in  the  current  issue  of  the  Elec- 
tric World.  The  transmission  line  is  145  miles  long  and  its 
voltage  is  stated  to  be  the  highest  operated  outside  of  the 
United  States.  The  system  consists  of  one  generating  sta- 
tion containing  equipment  having  a  total  rating  of  46,662 
kv.a.,  a  double-circuit  steel-tower  transmission  line  passing 
through  three  equally  spaced  sectionalizing  stations  and  a  re- 
ceiving sub-station  which  contains  step-down  transformers 
having   a   total    rating   of   48,000    kv.a. 

The  turbines  operate  under  a  hydraulic  head  of  350  feet 
and  comprise  six  10,000  h.p.  horizontal,  Francis  type  units 
direct  connected  to  7,777  kv.a.,  6600  volt,  three  phase,  50 
cycle   generators   designed   to   operate   at   375   r.p.m. 

Generator  and  Auxiliary  Busbars 
From  each  generator  cables  pass  tlirough  ducts  in  the 
floor  to  disconnecting  switches  and  oil  switches  back  of  the 
transformers  and  thence  to  the  main  6600-volt  busbars  and 
auxiliary  busbars  on  the  gallery  above.  The  main  busbars, 
which  are  arranged  in  a  loop,  are  sectionalized  by  disconnect- 
ing switches  between  each  circuit  connected  thereto.  Two 
oil  switches  are  also  provided  to  divide  the  loops  into  two 
sections.  The  main  busbars  feed  step-up  transformers  as 
well  as  the  station-service  transformers.  A  water  rheostat  is 
also  connected  thereto  for  loading  any  machine.  The  auxil- 
iary busbars  are  also  sectionalized  but  are  straight  and  ar- 
ranged to  energize  6600-volt  outgoing  feeders.  Indoor-type 
aluminium-cell  lightning  arresters  are  connected  through 
horn-gaps  with  the  outgoing  6600-volt  feeders.  Zigzag  mul- 
tiple gaps  connected  in  series  with  resistors  are  inserted  be- 
tween the  low-voltage  terminals  of  the  main  transformers 
and  ground  to  protect  them  from  static  disturbances  caused 
by   arcing  grounds   on   the   115,000-volt   system,   etc. 

Step-Up  Transformers 

The  step-up  transformers  consist  of  four  banks  of  three 
4400-kv.a.,  single-phase,  water-cooled,  oil-insulated.  6600/115,- 
000-volt  units  connected  in  delta  on  both  sides.  They  are 
mounted  on  trucks  housed  in  individual  masonry  compart- 
ments along  one  side  of  the  generating  room,  into  which  they 
can   be  transferred  when  overhauling  is   necessary. 

Shell-type  magnetic  circuits  are  employed,  and  both  high- 
voltage  and  low-voltage  windings  are  made  of  flat  coils  hav- 
ing one  turn  per  layer.  Insulation  on  the  coils  nearest  the 
terminals  has  about  three  times  the  strength  of  that  on  the 


intermediate   coils.      The   insulation   as   a   whole   is   designed 
to  withstand   double-rated  voltage   for   five   minutes. 

Although  designed  for  water-cooling,  the  transformers 
will  operate  satisfactorily  without  any  circulation  of  water 
provided  full  load  is  not  carried  more  than  four  hours,  or 
one-half  load  more  than  eight  hours.  The  transparent  amber- 
colored  mineral  transformer  oil  employed  has  a  flash  point 
of  170  deg.  C.  a  fire  point  of  190  deg.  C,  specific  gravity  of 
0.86,  and  a  dielectric  strength  of  30,000  volts  between  a  0.15-in. 
sphere  gap. 

Spare  parts  are  kept  in  stock  at  the  station  so  repair 
work  does  not  have  to  be  delayed  by  waiting  for  new  parts 
from  the  manufacturers  in  America.  The  reserve  set  in- 
cludes assembled  high-voltage  and  low-voltage  coils.  In 
case  a  transformer  is  damaged,  the  entire  winding  may  be 
removed  and  replaced  by  a  serviceable  set.  When  more 
time  is  available  the  damaged  coil  can  be  repaired  by  re- 
placing faulty  sections  with  units  from  the  unassembled  set. 

Condenser-Type  Terminals 

One  of  the  most  important  features  of  the  high-voltage 
equipment  is  the  use  of  condenser-type  terminals  for  roof 
bushings  and  for  the  oil-immersed  equipment.  Each  term- 
inal consists  of  a  metallic  core,  serving  as  the  conductor, 
surrounded  by  alternate  layers  of  shellac-coated  micarta 
paper  and  tinfoil  which  grade  off  in  length  from  the  inner 
cylinder  to  the  outer  shell.  Around  the  outer  layer  is  a  met- 
allic cylinder  consisting  of  closely  wound  wire  soldered  to- 
gether. The  end  of  the  terminal  that  is  not  immersed  in 
oil  is  inclosed  in  a  casing  of  bakelite  micarta,  the  intervening 
space  being  filled  with  insulating  compound.  Static  shields 
are  attached  to  the  end  of  each  casing  for  the  purpose  of 
preventing  corona   discharge. 

115,000-VoIt  Busbars 

The  115,000-volt  terminals  of  each  bank  of  transformers 
are  connected  by  copper  tubing  attached  to  six-section  in- 
sulators suspended  from  the  ceilings  of  the  compartments. 
From  these  busbars  tubes  extend  up  through  openings  in 
the  floor  of  the  high-voltage  gallery  to  oil  switches,  thence 
to  disconnecting  switches,  and  finally  to  copper-tube  loop- 
type  sectionalized  busbars  attached  to  six-section  insulators 
suspended  from  the  roof  trusses.  Like  the  6600-volt  bus- 
bars, they  are  divided  by  disconnecting  switches  into  as 
many  sections  as  there  will  be  circuits  connected  thereto. 
Three  oil   switches   further  subdivide   the  busbars   into   three 
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sections  with  one  pair  of  traiisini>>ion   lines   (future  and  in- 
stalled)   on    each. 

From  the  high-voltagc  busbars  two  circuits  lead  to  dis- 
connecting switches,  thence  through  oil  switches  over  to 
other  disconnecting  switches  on  the  opposite  wall  from  those 
first  mentioned,  and  out  through  condenser-type  roof  bush- 
ings. 

High-Voltage  Disconnecting  and  Oil  Switches 

The  higli  voltage  disconnecting  and  sectionalizing 
switches  are  attached  to  rigid  built-up  porcelain  columns, 
some  of  which  are  supported  in  liorizontal  positions  and 
others  vertically.  The  columns  of  indoor  sets  contain  six 
sections,  while  those  for  outdoor  use  have  ten.  It  has 
been  reported  that  a  force  of  1,000  lb.  transverse  to  the  length 
is  required  to  break  such  a  column.  The  outdoor  type  will 
stand  287,000  volts  in  a  rain  test,  while  the  flash-over  pres- 
sure between  columns  in  dry  weather  is  375,000  volts. 

Each  pole  of  the  115,000-volt  oil-immersed  circuit-break- 
ers is  installed  in  its  individual  welded-steel  tank,  the  mov- 
ing parts  being  operated  simultaneously  by  a  system  of 
levers  and  links  actuated  by  a  horizontal  rod  extending 
through  the  heads  of  the  tanks  and  connected  with  a  single 
solenoid.  The  stationary  contacts  are  screwed  directly  to 
the  ends  of  the  brass  tubes  extending  through  the  condenser- 
type  bushings.  Series  transformers,  operating  ammeters  and 
relays  are  clamped  directly  around  the  bushing  leads  inside 
the  tank.  Such  an  arrangement  permits  the  use  of  a  simple, 
compact  and  relatively  inexpensive  form  of  current  trans- 
former. 

High-Voltage  Outdoor  Equipment 

The  roof  bushings  are  similar  to  the  transformer  term- 
inals except  that  the  micarta  end  casings  are  replaced  by  a 
series  of  brown-glazed  porcelain  shields  cemented  together 
to  form  a  practically  continuous  porcelain  tube.  From  the 
tops  of  these  bushings  conductors  curve  downward  to  special 
choke  coils  supported  near  the  edge  of  the  roof  in  a  vertical 
position  by  horizontally  projecting  and  specially  guyed  built- 
up  insulators.  The  lower  ends  of  these  choke  coils  are  con- 
nected with  the  dead-ended  transmission  lines  and  throu.gh 
horn-gaps  with  outdoor-type  aluminium-cell  lightning  ar- 
resters. 

Each  set  of  lightning  arresters  consists  of  four  single- 
phase  cells  supported  on  insulators,  three  of  the  units  being 
connected  in  star  with  the  lines,  and  the  fourth  joining  the 
neutral  with  the  ground.  Auxiliary  horn-gaps  shunted  by 
glazed  carborundum-rod  resistors  are  furnished  to  prevent 
surges  when  the  arresters  are  being  charged.  Although  the 
electrolytic  cells  are  designed  for  a  high  discharge  rate,  they 
are  equipped  with  fuses  that  will  rupture  in  case  a  discharge 
continues  long  enough  to  overheat  the  arresters  considerably. 

Each  n.5,000-vo!t  lightning  arrester  unit  consists  of  two 
three-section  columns  of  telescojiing  aluminium  trays  in- 
closed in  micarta  shields  and  submerged  in  tanks  containing 
oil.  The  columns  are  connected  in  series,  one  terminal 
through  an  insiilating  bushing  at  the  top  of  the  case,  while 
the  other  is  grounded  to  the  metallic  case.  As  protection 
from  lightning  is  seldom  required  in  severely  cold  weather, 
special  oil  with  a  low  freezing  point  is  not  employed  in  the 
lightning   arresters. 

Main  Control  Equipment 

The  main  control  board,  which  is  of  the  desk  type,  is  on 
a  gallery  overlooking  the  generator  room.  The  central  sec- 
tion of  the  board  contains  the  control  equipment  for  the  ex- 
citers, the  low-tension  bustie  circuits  and  two  local  service 
circuits.  The  sections  at  the  extreme  right  and  left  end  con- 
trol GOOO-volt  outgoing  feeders,  while  the  six  remaining  panels 
bear  ai)paralus  controlling  the  generators,  transformers  and 
incoming   .ind    outgoing   115,000-volt    lines    (both    future    and 


installed).  Only  instruments  which  are  required  in  operat- 
ing the  station  equipment  are  installed  on  the  vertical  panels 
over  the  desk.  To  facilitate  calibrating  these  instruments, 
test  terminals  have  been  provided  on  the  back  of  the  board. 
On  the  front  of  the  desk  are  six-button  gang  switches  and 
indicating  lamps  for  signaling  operators  at  each  generator 
and  exciter.  Similar  signaling  equipment  is  installed  on 
pedestals  beside  each  waterwheel  so  that  the  attendant  can 
answer  the  signals  sent  from  the  control  board.  As  both 
the  positive  and  negative  direct-current  busbars  are  at  the 
desk  and  near  the  pedestals,  only  one  wire  is  required  for, 
each   signal   circuit. 

Headgate  control  switches  and  indicating  lamps  are 
also  placed  on  the  control  board.  To  open  the  gates  the 
controllers  must  be  held  in  the  opening  position,  otherwise 
they  will  return  automatically  to  the  neutral  point.  When 
closing  a  gate,  however,  it  is  unnecessary  to  keep  the  hand 
on  the  controller  as  it  will  stay  in  the  closing  position,  a  limit 
switch  automatically  stopping  the  headgate  motor.  Over- 
load relays  are  provided  to  protect  the  motors  in  case  they 
become  stalled.  To  prevent  operators  continually  closing 
a  switch  after  the  overload  breaker  opens,  as  would  prob- 
ably occur  if  the  relays  were  reset  by  remote  control,  the 
relays  have  been  installed  on  a  panel  near  the  headgates 
where  they  have  to  be  reset  by  hand.  Master  switches  oper- 
ating 1/6  h.p.  series  motor  on  the  valves  of  the  waterwheels 
are  employed  to  regulate  the  speed  of  the  turbo-generators. 

Line-drop  compensators  have  been  provided  so  that  the 
receiving-station  voltage  can  be  read  on  the  generating-sta- 
tion  instruments.  In  order  that  it  shall  not  be  necessary  to 
synchronize  on  the  115,000-volt  side  of  the  transformers,  the 
synchronizing  receptacles  have  been  connected  with  the  low- 
voltage  terminals.  The  receptacles  are  equipped  with  aux- 
iliary contacts  so  that  it  is  impossible  to  close  a  circuit- 
breaker  before  inserting  the  synchronizing  plug.  Miniature 
dummy  busbars  and  pilot  lamps  are  laid  out  on  the  panels 
to  indicate  the  connections  and  positions  of  switches. 


Calgary  Offered  Cheap  Rates 

The  Alberta  Hydro  Electric  Company,  which  proposes  to 
construct  a  series  of  dams  on  the  Bow  River,  within  the  city 
limits,  for  the  production  of  electric  power,  has  made  an 
ofTer  to  supply  power  to  the  city  at  the  following  rates: — 
4,000  horse  power  at  $32  per  h,p,;  the  next  1,000  horse  power 
at  .$21;  the  next  1,000  horse  power  at  $20;  the  next  6,000 
horse  power  at  $19.  The  company  asks  for  a  clause  in  the 
contract  to  provide  that,  at  the  end  of  the  five  years  the 
company  shall  supply  then  a  minimum  of  10,000  horse  power 
on  a  renewed  contract  at  the  same  prices.  One  of  the  great- 
est difliculties  with  water  power  companies  in  this  district 
is  the  variation  in  flow  from  one  season  to  another  during 
the  year.  This  difficulty  has  handicapped  the  operations  of 
the  Calgary  Power  Company  and  has  been  one  of  the  fac- 
tors deterring  the  city  of  Calgary  from  proceeding  with  the 
installation  of  their  own  hydro-electric  plant.  A  favorable 
factor,  how'cver,  in  connection  with  the  new  company's  pro- 
position, is  that  there  would  be  no  long  distance  transmission 
lines   to   install   and    maintain. 


Power  Scheme  to  Cost  Million  and  Half 
In  connection  with  the  enlargement  of  the  Montreal 
a<nieduct  and  the  generation  of  power  for  pumping  and 
lighting  purposes,  the  Board  of  Control  have  submitted  an 
estimate  of  the  cost  of  the  hydro-power  scheme.  This  is 
put  at  $1,500,000,  but  the  expenditure  will  not  be  made  for 
a   considerable   time. 


The  C.  P.  K.  Telegraph  Company  will  soon  have  com- 
plete telegraph  communication  over  the  Kettle  X'alley  lines, 
between  Mid\v;iy  and   Merritt. 
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A  4,000-Gal.  Centrifugal  Sprinkling  Car 

Several  weeks  ago  the  Scranton  Railway  Company  re- 
ceived from  the  J.  G.  Brill  Company  a  centrifugal  sprinkling 
car,  which  is  being  used  at  present  for  flushing  paved  streets 
instead  of  sprinkling.  It  is  operated  from  midnight  to  5.00 
a.m.,  or  for  as  much  time  between  these  hours  as  is  neces- 
sary. The  company  furnishes  the  car  and  crew,  and  the 
city  provides  the  necessary  hose,  water  and  men  to  do  the 
flushing.  It  is  the  only  flushing  car  used  in  Scranton  and  is 
filled  from  the  city  hydrants. 

The  car  is  built  on  an  underframe  of  long-leaf  yellow 
pine  side  sills,  5H  by  llj:;  in.  The  crown  pieces  are  of  8 
by  13-in.  oak,  the  crossings  of  ^^4  by  8}^  in.  oak  and  the 
stringers  of  45^  by  854-in.  yellow  pine.  Truss  rods  under 
each  side  sill  are  of  IJ^^  in.  diameter  bearing  on  queen  posts 
bolted  to  the  sills.  The  bolsters  are  composed  of  9  by  5^-in. 
top  plate  and  9  by  ?^-in.  bottom  plate,  with  cast  fillers.  The 
steel  tank  is  5  ft.  4  in.  in  diameter  by  24  ft.  long  and  has 
a  capacity  of  4.000  gallons.  It  is  provided  with  four  Brill 
patented  sprinkling  heads,  which  are  adjustable  for  both 
range  and  quantity  of  water.  Gate  valves  are  provided  in 
each  pipe  line  back  of  the  sprinkling  heads  to  enable  the 
water  to  be  cut  off  without  disturbing  the  sprinkling  head 
adjustment.  On  each  of  the  pipes  back  of  the  gate  valves 
a  special  valve  is  located,  to  which  hose  may  be  coupled 
for  flushing  purposes. 

The  centrifugal  pump  is  located  under  the  centre  of  the 
ear  and  furnishes  pressure  to  permit  four  lines  of  flushing 
hose  to  be  used  at  the  same  time.  The  car  is  mounted  upon 
Brill  5O-E2  diamond-frame  trucks  and  equipped  with  both 
hand  and  air  brakes.  The  draw-bars,  angle-iron  bumpers, 
platform  gongs,  brake  hangers,  etc.,  are  of  Brill  manufacture. 


Summer  Amusement  Parks 

It  is  up  to  our  street  railways  to  make  the  most,  dur- 
ing the  next  three  months,  of  their  amusement  features.  The 
amusement  park  has  been  proven  a  very  profitable  venture, 
where  properly  organized,  and  the  present  season,  when 
fewer  of  us  will  feel  like  making  the  bigger  expenditures 
necessary  for  an  extended  summer  outing,  should  prove  an 
especially  opportune  time  to  take  advantage  of  amusement 
and  recreation  points  nearer  home.  Electric  railways  stand 
to  profit  by  these  circumstances. 

To  be  operated  on  a  profitable  basis  any  such  undertak- 
ing must,  of  course,  be  thoroughly  and  systematically  ad- 
vertised. Insufficient  publicity  has  probably  been  respons- 
ible for  more  failures  in  this  line  than  has  bad  management. 
Prominent  newspaper  displays,  and  announcements  in  or  on 
the  cars  themselves,  are  among  the  best  forms  of  publicity. 
A  current  issue  of  the  Brill  Magazine  in  this  latter  connec- 
tion, prints  a  number  of  catchy  sentences  which  we  repro- 
duce below,  in  the  hope  that  our  readers  may  find  something 
seasonable  for  their  own  use: — 

Amusement  Park  Advertisements 

No  one  who  has  ever  been  to  Park  is  at  a  loss 

to  know  where  to  go  to  have  a  good  time. 


The  healthiest,  happiest  hours  are  those  spent  out-of- 
doors.  Go  to Park  and  come  back  refreshed  and  in- 
vigorated. 

Park   is   for   everybody's   enjoyment,   from   the 


youngest  to  the  oldest.  Go  and  get  your  share  of  the  pleasure. 

The  attractions  of  Park  speak  for  themselves! 

They  tell  you  to  come  and  be  amused  and  interested!  They 
also  tell  you  to  come  again! 

Plenty  of  fresh  air,  bright  music,  good  dancing,  fine  boat- 
ing and  all  sorts  of  wholesome  recreation  at  Park. 

If  you  need  rest  and  relaxation,  or  if  you  need  exercise 

and  livening  up,  you  will  find  just  what  you  need  at 

Park. 

The  real  recreation  spot  within  the  horizon  of  youi 
every-day  life  is  Park. 

The  right  thing  to  take  for  the  blues,  a  dull  feeling  or 

a   headache,   is  a  trolley   car  that  will   land   you  at  • ■ ■ 

Park. 

There  is  no  place  where  you  can  get  so  much  jilcasure 

for  so  little  money  as  at  Park.     And  it  is  the  kind 

of  pleasure  that  does  you  good! 

The  most  popular  park,  the  park  which  pleases  particu- 
lar people,  the  park  with  plenty  of  places  for  parties  and 
picnics,  the  park  that  has  all  parts  properly  protected  against 
possible  danger  to  little  patrons,  the  park  par  excellence 
is  Park. 

For    genuine    pleasure    go    to    Park.      Breathe 

deeply,  smile  broadly,  laugh  heartily!  Feast  your  eyes  on 
the  gay  and  beautiful.  Take  your  fill  of  good,  healthy  fun! 
Be  young  and  happy  at  any  age  Today,  this  evening,  go 
to  Park. 

A  comfortable,  breezy,  interesting  ride  to  the  most  at- 
tractive place  in  the  vicinity;  a  place  that  is  splendidly  pre- 
pared to  give  you  thrills  of  pleasure  at  every  turn;  that  is 
full  of  spontaneous  gaiety  and  life,  genuine  amusement  and 
recreation —  Park. 

Cool  groves  and  sunny  lawns,  brilliant  flowers  and  sky- 
blue  water,  gay  pavilions  and  bright  music,  rippling  laughter 
and  gleeful  shouts,  a  whirl  of  life  in  many  places,  quiet  nooks 
a  plenty,  a  sound  of  oars  and  singing  from  the  lake — that  is 
Park. 


Have  Asked  Board's  Consent 

The  Nova  Scotia  Tramways  and  Power  Company  are 
taking  steps  to  carry  into  effect  the  legislation  recently 
passed  which  enables  them  to  lake  over  the  properties  of 
the  Halifax  Electric  Tramway  Company,  and  the  Nova 
Scotia  Light  and  Power  Company's  hydraulic  properties  on 
the  Gaspereau  River.  Before  any  progress  can  be  made, 
however,  it  is  necessary  that  the  Board  of  Public  Utilities 
Commissioners  of  Nova  Scotia  should  grant  their  consent, 
and  the  first  step  taken  by  the  company  is  in  the  form  of  a 
petition  to  this  Board.  It  is  also  asked  that  the  capital  of 
the  company  be  increased  to  .ftO,000,000. 


Belleville  Jitneys,  Limited,  Belleville,  Out,,  have  obtained 
a  charter. 
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Credits,  Collections  and  Cash  Discounts 

The  subject  is  so  broad  and  comprehensive  that  to  do  it 
full  justice  would  require  more  time  and  thought  than  we  can 
bring  to  its  consideration  to-day.  Consequently  I  shall  be 
brief  and  touch  upon  such  points  as  I  feel  will  best  apply 
to  the  su1>ject. 

You  are  all  familiar  with  the  old  adage  "Money  makes 
the  mare  go."  Therefore,  no  dififcrence  how  much  business 
you  get  or  how  much  profit  you  make  (presuming,  of  course, 
that  you  are  getting  at  least  a  fair  margin  of  profit)  if  you 
do  not  make  prompt  collections  your  business  is  going  to 
suflfer  for  the  want  of  money.  In  other  words,  the  money 
that  you  should  have  in  the  bank  is  there  to  the  credit  of 
your  customers.  You  all  know  that  it  is  harder  to  collect 
over  fifty  per  cent,  of  your  accounts  than  it  is  to  get  the 
orders.  If  some  method  of  overcoming  this  could  be  worked 
out  it  would  make  the  work  more  pleasant  and  profitable. 

The  first  subject  to  be  dealt  with  is  Credits,  the  vital 
force  in  our  business  transactions.  Every  contractor  is  hun- 
gry for  business  and  there  is  a  lot  of  it  taken  that  if  cus- 
tomer's credit  standing  would  be  carefully  looked  up  it  would 
be  good  business  policy  to  absolutely  refuse  the  order,  un- 
less a  cash  payment  was  made  in  advance. 

The  man  who  is  frank  and  fair  should  always  be  given 
the  most  liberal  treatment  even  though  he  be  deeply  in 
debt  or  has  not  much  capital  to  start  with.  By  cutting  ofif 
the  unworthy  from  credit  we  are  in  position  to  extend  it  to 
the  worthy  more  than  we  ever  could  before.  No  man 
should  be  given  credit  beyond  his  means.  Don't  act  hastily 
on  requests  for  extensions.  Apply  to  each  case  a  thorough 
investigation,  make  your  conclusion  deliberately  and  with 
material  on  hand  which  insures  a  sound  decision. 

Credit  information  can  generally  be  secured  through 
local  credit  rating  associations  or  mercantile  agencies.  We 
should  be  more  than  willing  to  impart  credit  information  to 
competitive  members  of  the  Association  for  their  guidance 
and  the  extension  of  credit  favors,  if  this  confidence  would 
not  be  abused  by  its  being  used  for  any  other  than  credit 
purposes.  We  should  try  to  interest  every  eligible  prospect 
in  becoming  a  member  of  our  organization  in  order  that  its 
efficiency  may  be  increased.  We  should  back  up  our  faith  in 
the  organization  by  taking  a  greater  personal  interest  in  its 
welfare.  The  more  efficient  we  make  it  the  smaller  our  cred- 
it losses. 

Get  consinsua  of  several  opinions 

It  frci|uently  happens  that  credit  is  asked  by  some  local 
individual  or  combination  of  two  or  more  men,  whose  finan- 
cial responsibility  is  of  a  negligible  quantity  with  small  com- 
mercial rating  or  none  at  all.  Naturally  sucli  cases  re<|uirc 
(?lose  scrutiny,  and  the  granting  of  credit  must  be  based 
largely  on  past  and  present  business  reputation,  personal 
habits,  location,  probable  earning  power  and  the  al)ility  and 
desire  to  fulfill  a  reasonable  credit  contract.  When  such 
applicant  is  first  embarking  in  business  and  seeking  credit 
accommodation  it  is  dangerous  to  place  exclusive  reliance  in 
one's  own  investigation,  as  the  one  or  more  pertinent  facts 
necessary  to  reach  an  intelligent  decision  may  be  overlooked 


or  the  personality  of  the  applicant  maj-  be  such  that  his  pow- 
ers of  persuasion  would  overcome  any  misgivings  you  may 
have.  It  is,  therefore,  advisable  that  the  consensus  of  sev- 
eral opinions  be  secured,  and  tlirough  the  banding  together 
of  local  electrical  interests  in  what  is  termed  a  "Moral  Risk 
Club,"  dealing  primarily  with  risks  of  this  character,  with 
their  exchange  of  intimate  ledger  data,  possible  prior  know- 
ledge of  the  applicant's  past  performances  and  the  desire 
of  the  membership  to  co-operate  in  such  matters  for  the 
benefit  of  the  craft  as  a  whole,  you  are  frequently  put  in  pos- 
session of  reliable  information  that  will  either  confirm  or 
disprove  any  favorable  action  you  may  have  contemplated. 

In  times  past  sucli  brotherly  feeling  among  competitors 
would  have  been  looked  upon  as  the  approach  of  the  milleni- 
um,  and  the  slightest  inkling  of  your  inner  affairs  coming  to 
the  knowledge  of  your  neighbor  was  not  to  be  thought  of. 
But  here  we  have  men  in  the  same  line  of  endeavor,  freely 
discussing  the  value  of  an  account,  possibly  of  long  standing 
with  one  or  more  of  them,  and  frankly  giving  an  honest  esti- 
mate of  the  worth  of  the  account  under  discussion  with  no 
fear  that  the  information  given  will  be  used  to  his  detriment. 
It  is  merely  an  exchange  of  business  confidences  among  gen- 
tlemen, and  the  instances  wherein  this  confidence  has  been 
violated  are  few  indeed. 

Credit  risks  are  divided  into  two  classes — Moral  and 
Financial.  Through  the  agency  of  credit  rating  associations 
and  mercantile  agencies  we  can  secure  unexcelled  first  hand 
knowledge  of  the  financial  status  and  personal  responsibility 
of  a  concern  which  has  been  in  business  for  a  reasonable 
length  of  time,  but  with  moral  risks  it  is  different.  Here  the 
personal  equation  enters,  and  it  is  only  by  the  interchange 
of  experience,  ideas  and  advice  through  a  Moral  Risk  Club 
that  the  information  sought  can  be  secured  and  relied  upon. 
Therefore,  if  credits  were  properly  looked  up  collections 
would  be  simplified. 

Able  and  willing 

.\n  obvious  seeming  reply  to  the  query  as  to  when  a 
delinquent  account  is  paid  is  illustrated  by  the  anecdote  con- 
cerning a  certain  very  "close"  farmer  whom  the  village  store- 
keeper urged  into  a  liberal  purchase  by  agreeing  to  wait 
payment  until  the  farmer  was  "able  and  willing"  to  pay.  The 
story  goes  that  promptly  after  the  customary  maturity  date 
the  storekeeper  appeared  at  the  farmer's  door,  bill  in  hand 
and  accompanied  by  the  town  constable  with  summons  in  a 
suit  for  dcl)t.  To  the  farmer's  protests  the  storekeeper  ans- 
wered, acknowledging  the  agreement,  but  explaining  that  he 
"knew  as  how  he  was  able"  and  so  just  brought  the  con- 
stable along  to  insure  willingness. 

The  point  is  thai  the  time  of  settlement  of  an  account 
(hie  from  a  debtor  who  is  dclinciuent  and  yet  has  the  ability 
to  raise  the  money  for  payment,  is  reached  when  the  convic- 
tion takes  hold  upon  the  mind  of  the  debtor  that  drastic  ac- 
tion will  immediately  follow  a  failure  to  make  i>ayment  forth- 
with. 

I  pull  llie  cffeclive  develiiiHiiciil  nf  lliis  psycludogical 
slate  depends  llic  degree  of  success  of  the  collection  depart- 
ment in   handling   this  class  of  accounts.     Methods  such   as 
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illustrated  in  the  foregoing  anecdote,  though  perhaps  pro- 
ductive, leave  something  to  be  desired  in  the  subsequent  un- 
amiable  frame  of  mind  of  the  debtor.  It  is  even  possible  to 
collect  vi-ith  a  length  of  gas-pipe  as  an  argument,  in  some 
cases,  but  scarcely  expedient  as  an  established  practice.  In 
fact  it  may  be  admitted  that  the  collection  method  which 
develops  a  state  of  mind  that  results  in  payment  with 
promptitude  and  in  a  manner  calculated  to  keep  the  good 
will  of  the  debtor  is  the  one  nearest  perfection.  Even  though 
the  subsequent  trade  of  the  delinquent  is  not  desired,  it  can 
scarcely  be  denied  that  his  passive  good  will  is  preferable  to 
his  active  and  certainly  to  some  degree  damaging  enmity. 

Such  a  method  may  be  worked  out,  and  the  desired 
psychological  stage  established  in  the  debtor's  mind,  if  only 
an  understanding  of  what  leads  to  that  mental  impression 
is  had.  A  conviction  that  the.  limit  of  leniency  has  been 
reached  is  the  crucial  and  underlying  factor  in  establishing 
such  an  impression.  Proof  of  this  is  afforded  in  the  often 
observed  fact  that  a  creditor  may  exhaust  himself  in  personal 
appeals,  letters,  duns  and  threats,  the  repetition  of  which  de- 
feats their  own  intent,  and  yet  the  first  notification  from  a 
collection  agency  that  the  account  has  been  placed  in  their 
hands,  or  from  an  attorney,  brings  the  delinquent  to  pay- 
ment with  surprising  suddenness.  Here  the  passing  of  the 
account  from  the  hands  of  the  party  with  whom  it  was  con- 
tracted into  the  hands  of  a  second  party  for  the  express  pur- 
pose of  collection  effects  the  purpose  of  convincing  that  the 
period  of  leniency  is  past,  with  the  result  that  payment  is 
made  to  avoid  the  consequence  of  suit. 

Your  own  collector 

The  efficacy  of  this  as  a  means  of  establishing  the  de- 
sired state  of  mind  on  the  part  of  the  delinquent  renders 
it  the  usual  procedure,  yet  a  failure  to  appreciate  the  under- 
lying reason  for  its  efficacy  is  what  causes  merchants  to  pay 
commissions  to  collection  agencies  for  the  use  of  a  weapon 
which  can  equally  as  well  be  used  by  the  creditor's  own  col- 
lection department  through  the  use  of  a  logically  devised 
series  of  steps  leading  up  to  and  establishing  a  conviction 
that  the  account  has  been  placed  in  other  hands  for  the  pur- 
pose of  collection. 

A  vital  requirement  of  such  a  plan  is  that  it  must  not 
give  rise  to  suspicion  as  to  genuineness  and  it  should  also  be 
logically  consecutive  in  its  steps,  to  the  effect  that  the  debtor 
realizes  that  a  failure  to  pay  at  an  earlier  stage  has  resulted 
in  the  ensuing  more  urgent  step  and  that  the  way  points 
clearly  from  the  first  step  to  that  eventual  drastic  step  of 
turning  it  over  for  suit  as  an  inevitable  outcome  of  continued 
failure  to  pay. 

Such  a  plan,  with  intelligently  chosen  steps,  progressive 
and  convincing,  accomplishes  all  that  can  effectively  be  done 
in  the  way  of  pushing  the  class  of  accounts  under  discussion 
to  collection  and  when  the  requirement  of  bringmg  into  play 
the  effect  of  turning  it  over  to  a  collection  agent  is  indi- 
cated, can  operate  with  all  the  force  that  actually  giving  it 
into  the  hands  of  a  collection  agency  would  bring  to  bear. 

Cost  of  collecting  accounts 

How  many  concerns  are  there  that  actually  know  what 
it  costs  them  to  collect  their  accounts?  By  taking  into 
consideration  collectors'  salaries,  attorneys'  fees,  stationery, 
postage,  lost  accounts,  additional  bookkeeping  expense  and 
interest  on  borrowed  money  (because  your  customer  has  your 
money  in  his  bank)  you  will  find  that  it  is  at  least  two  per 
cent,  of  your  gross  business.  The  problem  before  us,  there- 
fore, is  how  best  can  the  contractor  eliminate  this  loss. 
First,  by  scrutinizing  credits  more  closely.  Second,  by  charg- 
ing enough  for  work  to  allow  a  liberal  discount  for  prompt 
payment.  If  work  is  priced  out  as  suggested  by  the  National 
Electrical  Code  price  book  you  can  afford  to  allow  a  cash 
discount  of  5  per  cent,  if  the  account  is  paid  within  ten  days 


fioni  date  of  billing.  Most  of  us  allow  customers  to  take 
two  per  cent,  thirty  days  as  we  do  not  wish  to  offend  them 
by  returning  their  checks.  However,  we  are  not  charging 
enough  for  our  labor  to  allow  as  liberal  a  discount  as  this. 
Therefore,  I  would  suggest  that  we  charge  more  for  our 
labor  and  that  no  charge  of  less  than  $1.00  for  time  be  made 
on  any  job,  for  unless  you  get  at  least  this  amount  you  are 
presenting  your  customers  with  part  of  your  profits.  Now 
let  us  take  an  example.  Twenty  hours  at  75c.  equals  $15.00, 
less  2  per  cent,  discount  would  be  $1-1.70.  Twenty  hours  at 
80c.  equals  $16.00  less  5  per  cent,  would  be  $15.20.  You 
would,  therefore,  receive  50  cents  more  for  this  same  work, 
get  your  money  promptly  and  very  materially  cut  your  cost 
of  collections  and  lost  accounts.  You  also  make  the  cus- 
tomer who  fails  to  take  advantage  of  the  liberal  discount 
pay  for  collecting  his  account. 

The  above  proposition  would  have  to  be  worked  out  in 
each  individual  locality  according  to  conditions.  It  is  all  a 
matter  of  education.  Like  charity,  this  education  must  be- 
gin at  home.  Educate  the  trade  to  understand  that  cash  dis- 
count is  a  premium  for  the  payment  of  an  invoice  within 
ten  days,  or  whatever  the  period,  before  it  becomes  due,  and 
that  cash  in  ten  days  does  not  mean  cash  in  fifteen,  twenty 
or  thirty  days,  for  at  that  time  it  is  no  longer  a  cash  dis- 
count. Therefore,  it  would  be  necessary  to  have  all  invoices 
plainly  showing  the  terms  of  settlement.  This  proposition 
should   apply   to   time   and   material   work   only. 

It  would  be  well  if  the  association  would  get  ui)  a  regu- 
lar printed  form,  and  when  improper  deductions  are  made, 
because  the  cash  discount  period  is  past,  to  simply  pin  this 
form  to  the  check  and  mail  it  back  to  the  offending  debtor. 
Punctilious  observance  of  sales  terms  is  one  of  the  best 
evidences  of  business  integrity  and  good  faith.  You  would 
object  if  a  man  put  his  hand  in  your  pocket  and  took  some- 
thing that  did  not  belong  to  him,  and  taking  cash  discount 
after  the  discount  period  is  past  is  taking  something  that 
does  not  belong  to  him. 

Successful  business  demands  prompt  collections  and  pay- 
ments, and  a  closer  observance  of  credits,  a  proper  system 
of  collections  and  a  more  strict  adherence  to  discounts  will 
make  your  business  more  profitable. 


Personal 

Mr.  W.  M.  Marshall,  assistant  general  manager  of  the 
C.  P.  R.  telegraphs,  with  jurisdiction  over  lines  west  of  the 
Great  Lakes,  was  operated  upon  recently  in  Winnipeg  for 
appendicitis. 

Mr.  H.  T.  Matthew  has  been  appointed  Pacific  Coast  re- 
presentative for  the  Society  for  Electrical  Development.  Mr. 
Matthew,  who  is  a  son  of  Dr.  George  F.  Matthew,  a  noted 
Canadian  paleontologist,  was  born  at  St.  John,  New  Bruns- 
wick, Canada,  in  1878.  He  received  his  early  training  in 
local  public  and  private  schools.  Going  to  the  United 
States  in  1898  he  entered  the  employ  of  the  McGraw  Pub- 
lishing Company  three  years  later.  For  six  years  he  acted 
in  the  capacity  of  business  manager  of  "Electrochemical  In- 
dustry" (now  Metallurgical  and  Chemical  Engineering),  after 
which  he  was  transferred  to  the  Chicago  office  of  the  Mc- 
Graw Publishing  Company,  as  western  manager  for  "Elec- 
trical World."  For  the  past  three  years  he  has  represented 
the  McGraw  publications  on  the  Pacific  Coast,  and  has  a 
wide  acquaintance  among  central  station  men,  manufacturers 
and  dealers.  The  Society  is  now  well  represented  in  all 
parts  of  the  country,  and  the  recent  appointment  will  insure 
personal  coast  representation  for  the  society  in  connection 
with  the  big  "Electrical   Prosperity   Week"   campaign. 


A  recent  fire  destroyed  considerable  quantities  of  muni- 
cipal electric  supplies,  which  had  been  purchased  for  the 
construction  of  Renfrew's  White  Way  lighting  system. 
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Electrical  Co-Operation— in  Fact — and  Fancy 

(From  a  member  of  The  lUeetrical  Dealers'  and  Con- 
tractors' Section  of  The  Retail  Merchants'  Association  of 
Canada,  Incorporated,  regarding  an  article  under  the  above 
caption  appearing  in  the  June  1  issue  of  "Electrical  News," 
page  38.  This  article  deplored  the  existence  of  two  organ- 
izations, and  emphasized  the  necessity  of  co-operation — in 
fact — if  the  greatest  good  is  to  result.  The  writer  of  this 
article  in  his  concluding  paragraph  also  strongly  emphasizes 
this  point. — Ed.] 

Before  entering  into  a  discussion  of  the  different  phases 
of  this  question,  touched  on  in  the  article  referred  to,  it 
would  be  well  to  get  the  subject  matter  clearly  before  us. 
We  find  that  there  has  been  in  existence  for  some  years  past 
in  Toronto,  an  organization  known  as  "The  Electrical  Con- 
tractors' .Association  of  Toronto."  The  organization  of  this 
body  was,  we  believe,  the  outcome  of  the  urgent  need  that 
was  even  then  apparent  to  the  trade  for  "Electrical  Co-opera- 
tion— in  fact,"  and  the  establishing  of  that  unity  of  interest 
which  is  so  necessary  to  raise  the  trade  to  a  higher  plane,  and 
to  resist  the  many  injustices  which  were  threatening  to  en- 
gulf us.  Being  the  first  established  association  in  the  field, 
we  acknowledge  that  they  were  entitled  to  the  first  con- 
sideration of  every  dealer  and  contractor  so  long  as  they 
retained  as  the  firm  foundation  of  their  organization  the 
true  spirit  of  "co-operation."  We  believe  that  the  cordial 
support  of   every   legitimate   contractor  was   ready   at   hand. 

In  endowing  the  association  with  our  support,  we  impose 
upon  them  certain  responsibilities  to  us.  Let  us  now  look 
into  the  manner  in  which  they  have  fulfilled  their  responsi- 
bilities. We  find:  First— That  in  spite  of  the  fact  that  they 
have  had  the  field  to  themselves  for  the  past  few  years, 
they  are  still  very  weak  in  numbers,  and  that  a  large  ma- 
jority of  the  trade  are  still  outside  the  fold;  Second — In- 
stead of  their  effecting  an  improvement  in  conditions  affect- 
ing the  trade,  we  know  that  our  difficulties  have  been  greatly 
augmented,  and  that  operating  conditions  today  are  worse 
than  ever  before;  and  Third — In  looking  for  that  spirit  of 
true  co-operation  and  good-fellowship  which  we  had  hoped 
the  association  would  engender,  we  find  the  trade  imbued 
with  a  certain  feeling  of  antagonism  to,  or  distrust  of  any 
organization  along  these  lines. 

The  numerical  weakness  of  the  association  is  due  to 
the  fact  that  no  concerted  effort  has  been  made  to  recruit 
members  either  in  the  city  or  throughout  the  province,  and 
that  they  have  failed  to  gain  the  confidence  of  the  trade  at 
large.  In  no  case  have  the  aims  and  objects  of  the  asso- 
ciation been  clearly  placed  before  the  trade,  and  when  we 
find  that  reputable  contractors  of  good  standing  in  the  com- 
munity have  been  refused  membership,  we  can  only  con- 
clude that  their  desire  is  for  an  exclusive  membership,  and 
that  they  have  not  the  general  welfare  of  the  trade  at  heart. 
The  only  occasions  on  which  they  solocited  the  attendance 
of  a  representative  body  of  the  trade  at  their  meetings  were 
when  they  wished  to  gather  strength  to  oppose  objection- 
able legislation.  The  individual  members  of  the  trade  now 
seem  to  have  reached  the  conclusion  that  their  support  was 
only  desired  at  times  when  they  could  be  of  service  to  the 
ruling  elements  of  the  association. 

The  new  association,  "The  Electrical  Dealers'  and  Con- 
tractors' Section"  of  "The  Retail  Merchants'  Association  of 
Canada,  Incorporated,"  while  still  in  its  infancy,  boasts  a 
membership  of  nearly  five  times  that  of  the  older  body.  An 
energetic  and  enthusiastic  Organization  Committee  has  been 
appointed,  who  are  devoting  considerable  time  to  active 
campaigning  for  members  each  week,  while  every  member 
of  the  association  feels  himself  an  honorary  member  of  the 
Organization  Committee,  and  is  pledged  to  bring  a  new  mem- 
ber to  each  meeting  until  the  trade  is  thoroughly  organized. 
A   strong   campaign   has   been   inaugurated   through   the   par 


ent  organization,  "The  Retail  Merchants'  Association  of 
Canada,"  to  organize  the  scattered  branches  of  the  trade 
throughout  the  province.  Several  bumper  meetings  have 
been  held  in  the  association  rooms,  over  the  Bank  of  Com- 
merce, corner  Yonge  and  College  Streets,  and  each  meeting 
has  been  larger  and  better  than  the  last,  and  we  welcome 
every  member  of  the  trade  to  attend  the  meetings  and  take 
part  in  the  discussion.  Our  meetings  are  at  present  open 
to   non-members   as   well   as   members. 

We  have  had  nothing  but  encouraging  success  from  the 
outset,  and  believe,  with  a  large  and  representative  member- 
ship, that  we  can  effect  many  much-needed  improvements 
in  conditions  as  they  exist  today.  Even  now  our  member- 
ship roll  speaks  for  itself,  embracing  as  it  does  some  of  the 
biggest  men  in  the  field. 

We  are  not  in  any  way  antagonistic  to  "The  Electrical 
Contractors'  Association,"  and  have  every  desire  to  work  in 
harmony  with  them.  We  would  like  to  have  every  one  of 
them  members  of  our  Section.  In  this  article  we  are  simply 
defending  the  organization  of  the  second  association  (some- 
thing which  needs  no  defense  with  a  large  majority  of  the 
trade),  and  the  deficiencies  which  we  point  out  as  existing 
in  the  first  organization  are  mentioned  in  a  spirit  of  perfectly 
good-fellowship,  to  make  plain  to  them  our  reasons  for  with- 
drawing our  support,  and  this  reply  is  written  because  we 
wish  to  put  our  statement  of  the  case  fully  before  every  mem- 
ber of  the  trade  throughout   the  province. 

Our  reasons  for  affiliating  ourselves  with  "The  Retail 
Merchants'  Association  of  Canada,  Incorporated,"  arc  obvi- 
ous, and  may  be  stated  briefly  as  follows: — 

First: — We  united  with  or  became  a  part  of  "The  Retail 
Merchants'  Association  of  Canada,  Incorporated,"  so  as  to 
be  better  able  to  take  care  of  our  Retail  Class  interests  to 
which  we  belong,  and  to  have  a  voice  and  a  vote  in  direct- 
ing its  policy,  and  by  the  addition  of  our  members  to  help 
to  add  to,  and  increase  an  organization  that  has  for  some 
years  been  defending  the  rights  of  the  Retail  Class,  and 
which  could  not  have  been  done  by  any  other  organization. 

Second: — By  being  a  Section,  and  adding  our  numbers, 
we  become  allies,  and  our  collective  and  numerical  strength 
will  secure  for  us  better  commercial  laws,  and  enable  us  to 
oppose  injurious   ones. 

Third: — By  being  a  Section,  and  becoming  united  as  one 
large  and  important  body  of  Retail  Merchants,  we  become 
recognized  as  expressing  the  official  voice  of  the  great  retail 
distributing  force  of  Canada,  and  we  stand  ready  at  all  times 
to  defend  ourselves  against  any  unfair  public  criticism,  or 
any  injustice  that  may  be  imposed  upon  us.  .\s  a  single  line 
association  we  recognize  that  we  would   be  helpless. 

Fourth: — By  becoming  a  Section  of  "The  Retail  Mer- 
chants' Association  of  Canada,  Incorporated,"  we  have  per- 
manent and  well-equipped  premises  with  trained  officers,  or- 
ganizers, and  an  e.xcellent  office  staff  and  equipment.  We 
have  our  own  meetings,  and  our  own  officers,  and  we  enjoy 
local  home  government,  with  all  the  advantages  of  the 
larger  organization  to  assist  us  when  necessarj'.  In  fact, 
anyone  who  objects  to  our  organization  jilan  would  find 
fault  with  the  plan  upon  which  Canada  or  the  British  Empire 
is   founded. 

Fifth: — Last,  but  not  least,  we  know  for  a  certainty 
ihal  we  can  accomplish  more  for  the  benefit  of  mir  trade  in 
addition  to  some  of  the  other  advantages  mentioned,  and  at 
a  less  cost  than  can  be  done  in  any  other  way,  or  by  any  other 
body,  and  for  these  reasons,  as  well  as  many  others  that 
space  will  not  permit  us  to  mention,  we  know  that  we  made 
no  mistake  either  in  "Fact"  or  "Fancy"  when  we  nnide  our 
decision. 

With  the  ditliculliis  thai  .ire  now  confronting  ns  in  every 
branch  of  the  trade,  and  the  necessity  for  taking  steps  to 
extricate  ourselves  from  our  present   position,  we  deeply  de- 
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plore  any  controversy  of  this  nature.  The  best  efforts  of 
everyone  interested  should  be  devoted  toward  the  align- 
ment of  our  fighting  strength  to  the  end  that  we  may  pre- 
sent a  solid  front  to  the  forces  that  are  now  making  serious 
inroads  on  our  earnings,  and  which  threaten  to  overwhelm  us. 
Our  sincere  hope  is  that  the  rival  association  will  give  us 
the  privilege  of  meeting  them,  to  lay  our  plans  of  campaign 
before  them,  and  by  a  frank  discussion,  to  clear  up  the  pre- 
sent differences.  If  we  cannot  then  merge  into  one  strong 
body,  at  least  let  us  hope  that  we  can  form  a  coalition  to 
carry  on  the   fight  for  the  common  good. 

Let  us  "keep  our  eyes  on  the  battle  front,"  and  if  sac- 
rifices are  necessary  to  gain  unity  of  action,  let  us  all  be  pre- 
pared  to   make   the   necessary   sacrifices. 


Moved  to  Larger  Premises 

Aljout  eight  years  ago.  the  Devoe  Electric  Switch  Com- 
pany. Mr.  R.  Moncel,  manager,  comm'enced  business  in  a 
very  modest  way  in  Montreal;  the  trade  has  now  grown  to 
sucli  an  extent  that  recently  it  was  imperative  to  remove 
to  much  larger  premises  at  414  Notre  Dame  Street  W'est. 
This  is  a  building  of  eight  storeys,  with  the  offices  on  the 
ground  floor,  the  remaining  portion  being  devoted  to  the 
manufacture  of  the  company's  goods.  New  machinery  has 
been  installed,  and  the  offices  and  factory  equipped  to  give 
prompt  despatch  of  orders.  The  company  specialize  on 
four  electrical  productions,  switches,  panel  boards,  switch- 
boards, and  steel  boxes  and  trims,  which  are  produced  in 
many  types.  It  is  claimed  that  by  specializing  on  these  four 
articles,  goods  of  the  highest  quality  are  produced.  About 
2.000  switches  of  standard  types  and  1,500  steel  boxes  are 
carried   in    stock. 

The  company  have  just  issued  a  new  catalogue  of  90 
pages,  illustrating  many  of  the  switches,  panel  and  switch- 
boards, boxes  and  accessories  manufactured.  The  informa- 
tion is  complete,  and  gives  a  good  idea  of  the  wide  range 
of  the  types  sold.  Particular  stress  may  be  laid  on  the  Type 
C  Switches,  made  of  pure  copper,  from  ,'iO  to  200  amp.  front 
connected  only.  One  of  the  features  of  the  catalogue  is  a 
comprehensive  telegraphic  code. 


Wiring  of  Existing  Buildings 

At  the  recent  Convention  of  the  National  Electric  Light 
Association  in  San  Francisco,  Mr.  R.  S.  Hale.  Chairman  of 
the  Committee  on  the  Wiring  of  Existing  Buildings,  made 
extended  reference  to  the  subject  of  standardizing  plugs  and 
receptacles,  wiring  costs,  the  N.  E.  L.  A.  hand-book,  stand- 
ardization of  screw  threads  for  lamp  bases,  the  National 
Code,  bare  concentric  wiring  and  flat-wiring  rates.  It  was 
suggested  that  inspectors  ought  not  to  discourage  the  use  of 
receptacles  by  requiring  separate  circuit  switches  and  pilot 
lamps  to  be  installed  where  receptacles  arc  used.  It  was 
stated  that  the  American  Society  of  Mechanical  Engineers 
had  adopted  standardization  of  screw  threads  for  lamp  bases, 
with  minor  changes,  as  already  in  use  by  Class  D  members 
of  the  association. 

With  reference  to  concentric  wiring  the  committee  has 
decided  to  continue  their  investigations  and  to  make  a  study 
of  trial  installations  so  that  they  may  base  their  recommenda- 
tions on  practical  experience.  The  committee  expressed 
themselves  in  favor  of  the  unit-price  system  of  wiring,  which 
enables  the  central  station  salesmen  to  close  contracts  for 
both  wiring  and  service.  They  did  not  recommend  any  at- 
tempt to  establish  standards  because  wiring  costs  naturally 
vary  with  locality  and  conditions. 

In  the  discussion  which  followed,  Mr.  S.  E.  Doane.  of 
the  New  York  Lamp  Works,  mentioned  the  difficulty  en- 
countered in  getting  manufacturers  to  agree  on  any  stand- 
ard type  of  plug  or  receptacle.  Mr.  Sargent,  of  the  General 
Electric  Company,  stated  that  his  company  was  prepared  to 


meet  the  demand  of  the  central  stations  so  far  as  the  supply 
of  concentric  wire  was  concerned,  but  they  are  not  trying  to 
force  this  wiring  upon  them.  The  General  Electric  Company 
are  manufacturing  tools  and  dies  for  fittings  whereby  con- 
centric wiring  can  be  installed  easily.  Mr.  Sargent  expressed 
the  opinion  that  progress  would  be  made  during  the  next  year 
towards  universal  plug  standardization.  Other  speakers  ex- 
pressed the  opinion  that  concentric  wiring  was  one  of  the 
most  important  questions  confronting  the  contractor  at  the 
present  time.  It  is  difficult  to  serve  the  small  consumer 
unless  his  wiring  can  be  installed  at  a  very  low  price.  If 
concentric  wiring  will  save  expense  and  meet  the  demands 
of  safety  it  will  be  welcomed  by  contractors.  The  inclusion 
of  the  small  consumer  is  as  important  to  the  central  station 
as   to   the   contractor. 


Have  Opened  New  Offices 

The  National  Metal  Molding  Company,  manufacturers  of 
electrical  conduits  and  fittings,  Pittsburgh,  with  offices  in 
various  cities,  have  recently  opened  offices  at  801-802  Elec- 
tric Building,  Buffalo,  from  which  to  handle  their  increasing 
business  in  Western  New  York  and  Canada.  This  office  will 
be  under  the  charge  of  Mr.  L.  S.  Montgomery,  who  has  re- 
liresented  the  company  in  the  South  and  other  sections  for  a 
number  of  years,  and  is  especially  well-known  in  the  electri- 
cal trade.  Mr.  Montgomery  is  a  prominent  and  active  Jovian, 
and  was  Apollo  in   the   Eleventh  Jovian   Congress. 


Trade  is  Brisk 

^Vhile  the  electrical  business  generally  is  on  the  quiet 
side,  the  Fred  Thomson  Company,  Limited,  Craig  Street 
West,  Montreal,  manufacturers  and  dealers  in  motors,  report 
that  their  trade  is  very  brisk.  The  firm  have  recently  sold 
over  thirty  motors  to  one  company,  and  have  also  received  a 
contract  from  Curtis's  and  Harvey,  Canada,  Limited,  Mon- 
treal, explosives  manufacturers,  for  the  supply  of  several  mo- 
tors and  other  electrical  equipment,  to  be  installed  at  Ri- 
gaud,  P.Q. 


The  Gananoque  Electric  Light  and  Power  Supply  Com- 
pany have  been  given  authority  to  increase  their  capital  from 
$40,000  to  $100,000.  Their  powers  are  also  extended  to  allow 
them  to  export  and  import  power  to  and  from  the  United 
States,  and  to  develop  water  powers  in  the  counties  of 
Leeds  and   Frontenac. 


The  Universal  Iron  &  Supply  Comiiany,  32.';  Locust 
Street.  St.  Louis.  Mo.,  have  issued  a  little  folder  describing 
their  Storage  Tanks  for  Railway  Cars.  These  tanks  vary 
in  capacity  from  1.000  to  8.000  gallons,  and  in  dimensions 
from  72   in.  x  20  ft.   to   76  in.  x  32   ft. 


G.  N.  Clarke  &  Company  have  opened  offices  at  525 
Board  of  Trade  Building,  Montreal,  as  electrical  jobbers  and 
manufacturers'  agents.  Mr.  G.  N.  Clarke,  formerly  of  Roper, 
Clarke   &   Company,    Limited,   is   the   manager. 


Electrical  Testing  Laboratories.  Inc.,  New  York  City, 
are  distributing  copies  of  their  latest  loose-leaf  catalogue, 
describing  the  equipment,  organization  and  work  of  these 
laboratories.     The  catalogue  is  very   fully   illustrated. 


Messrs.   S.   D.   Sweetman  and   .\.   A.   Giddings   have  reg- 
istered  as    electrical    engineers    in    Montreal. 


The  Shipton  Electric  Light  Company  have  started  work 
on  the  construction  of  their  new  concrete  power  dam. 


The    Imperial    Electric      Company      have      registered    in 
Montreal,   P.   Q.,  as  electrical  contractors. 
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A  Rapidly  Developing  Business 

In  these  (lays  df  war  ami  strict  ci.()n(iniy.  most  inaiui- 
facturers.  outside  of  those  catering  to  the  supply  of  niuiii- 
lions,  arc  content  if  they  can  "mark  lime"  without  retiring. 
There  are  occasional  exceptions,  however,  and  we  are  pleased 
to  record  another  of  these  in  the  electrical  trade — the  Ren- 
frew Electric  Manufacturing  Company,  Limited,  of  Renfrew, 
(Int. — whose  working  staff  this  year  is  approximately  double 
what  it  was  a  year  ago.  A  brief  review  of  the  history  of  this 
vigorous  company  will  be  of  interest  to  our  readers. 

During  the  summer  of  1913  the  modern  factory  of  the 
Renfrew  Electric  Manufacturing  Company,  Limited,  as  shown 
herewith,  was  erected  for  the  manufacture  of  electric  heat- 
ing appliances.  Prior  to  this  experts  had  been  working  on 
new  designs  for  the  different  lines  which  were  to  be  manu- 
factured consisting  of  electric  irons,  toasters,  grills,  disk 
stoves,  radiators,  etc.,  and  the  line  when  introduced,  now  so 
widely  and  favorably  known  throu.ahout  the   Dominion,  was 


Mr.  C.  E.  Breckenridge. 

named  the  Canadian   Beauty,  applicable  to   tlic  complete   list 
of    electric    heating    appliances. 

During  the  first  two  years  the  sales  organization  was 
conducted  by  the  company's  manager,  Mr.  Chas.  E.  Breck- 
enridge, and  (luring  that  time  a  steady  and  growing  business 
has  been  enjoyed  by  the  company  in  the  face  of  conditions 
which  have  forced  many  stronger  and  older  companies  to 
withdraw  from  certain  of  their  fields  and  reduce  their  statT. 
Latterly  the  general  oversight  of  manufacturing,  financing, 
salesmanship,  etc.,  has  become  too  heavy  for  Mr.  Brecken 
ridge,  who  founri  it  necessary,  early  in  the  present  summer. 
to  get  assistance  in  the  handling  of  his  sales  organization 
As  already  announced  in  the  Electrical  News,  Mr.  B.  I'". 
Rowley  has,  since  early  in  May,  occupied  the  position  of 
Sales  Manager  of  this  company. 

Mr.  Rowley  probably  needs  as  little  introduction  to  the 
Canadian  trade  as  anyone  handling  electrical  goods.  He  has 
been  identified  with  the  Hot  Point  Electric  Heating  Com- 
pany in  both  the  United  States  and  Canada  for  a  great  many 
years,  and  the  Canadian  Beauty  line  may  take  it  as  a  com- 
pliment  that   Mr.   Rowley   should   choose   to   cast   in   his   lot 


with  this  growing  company.  The  sales  organization  of  the 
Renfrew  company  is  now  conducted  in  that  vigorous  man- 
ner which  has  characterized  Mr.  Rowley's  efforts  in  the  past. 
During  the  spring  months  of  the  present  year  a  sales  cam- 
paign was  conducted  by  this  firm  advertised  as  the  "Can- 
adian Beauty  Fortnight."  This  campaign  met  with  marked 
success.      The    advertising    features    were    well    thought    out 


Factory  of  Renfrew  Electric  Mfg.  Co.,  Renfrew,  Cnt. 

and  carried  out,  and  dealers  all  over  the  Dominion  have 
reason  to  be  gratified  with  the  vigorous  plan  of  campaign 
of  the   sales   manager  of  the   Canadian   Beauty   line. 

No  small  share  of  the  success  of  this  company  is  due 
to  the  fact  that  their  factory  equipment  is  up  to  date  in  every 
respect.  They  have  all  the  necessary  departments  for  build- 
ing the  articles  from  raw  materials,  thus  using  Canadian 
labor  throughout  in  their  up-to-date  moulding  shop,  grind- 
ing room,  polishing  room,  nickel  plating,  copper  oxidizing. 
l)ufling  room,  assembling  and  testing  department,  the  mach- 


Mr.  B.  E.  Rowley. 

ine  shop,  tool  and  stores  department.  W  c  understand  that 
the  i>resent  growth  of  the  business  has  made  it  necessary 
for  tlie  management  to  consider  the  construction  of  a  new 
office  and  stores  room,  so  as  to  allow  more  space  in  the  main 
building  for  manufacturing.  A  number  of  illustrations  of  the 
goods  manufactured  by  this  firm  v;'\\\  be  seen  in  their  an- 
nouncement on  another  page  of  this  issue. 
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What  is  New  in  Electrical  Equipment 


New  Factory  of  W.   H.  Banfleld  &  Son 

W'c  illustrate  herewith  the  new  head  office  and  factory 
building  of  W.  H.  Banlield  &  Son,  situated  at  370-386  Pape 
Avenue,  Toronto.  This  factory  will  be  used  in  part,  tem- 
porarily, for  the  manufacture  of  high  explosive  shells  and 
component  parts  for  shrapnel  shells  and  various  other  war 
munitions,  and  in  this  connection  no  expense  has  been  spared 
in  the  installation  of  the  most  up-to-date  equipment.  Over 
250  men  are  employed  day  and  night.  An  important  feature 
in  connection  with  this  new  plant  is  a  commodious  and  com- 
fortable restaurant  for  the  use  of  the  employees.  This  com- 
]iany  will,  of  course,  continue  the  manufacture  of  their  regu- 


New  "Electro- Vac"  Suction  Sweeper 

This  new  sweeper,  recently  placed  on  tlie  market  by  The 
Pncuvac  Company,  Boston,  Mass.,  is  a  combination  cariiet 
sweeper  and  suction  sweeper.  The  outfit  consists  of  the  fild 
type  carpet  sweeper  for  gathering  lint,  threads,  etc.,  over 
the  top  of  which  a  vacuum  cleaner  is  mounted.  The  nozzle 
of  the  vacuum  cleaner  precedes  the  carpet  sweeper  as  it  is 
pushed  forward.  The  outfit  is  so  constructed  that  the  suc- 
tion cleaner  and  carpet  sweeper  can  be  used  together  or 
separately  as  desired.  A  separate  handle  is  provided  for 
the  carpet  sweeper  to  be  used  when  the  sweeper  is  operated 
separately.     This  gives  a  three-in-one   machine,   an   ordinary 


New  Banfield  Factory  on  Pape  Ave.,  Toronto. 

lar  lines  of  electric  brass  goods,  and  will  maintain  tlieir 
city  sales  office  and  show  rooms  at  120  .Adelaide  Street  West. 
This  will  be  under  the  management  of  Mr.  W.  J.  Young.  The 
rapid  expansion  of  this  company's  business  would  indicate 
that  by  the  time  the  War  is  over  and  the  manufacture  of  war 
munitions  is  no  longer  necessary,  the  increased  demands  for 
their  regular  lines  will  utilize  the  full  capacity  of  their  new 
factory. 


Extension  Attachments   for   Pull   Sockets   and   Rosette   Pull 
Switches 

The  use  of  pull-chain  sockets  with  shades  or  reflectors 
of  large  diameter  imposes  a  severe  strain  on  the  shade- 
holder  because  of  the  side  pull  of  the  chain  or  cord.  This 
soon  produces  a  dilapidated  condition  of  the  fi.xture  unless 
the   shade-holders   are   frequently   readjusted.      To   overcome 


Electro-Vac  driven  by  Robbins  &  Myers  motor. 

carpet  sweeper  or  suction  sweeper  or  a   combination   of  the 
two. 

The  weight  of  the  suction  mcmlicr  is  OJ^  pounds  and 
the  carpet  sweeper  weighs  3  pounds.  The  machine  is  SJs 
inches  high.  The  suction  cleaner  has  a  12-inch  nozzle  with 
adjustment  for  height  and  has  an  8-bladed  fan.  The  motor 
is  supported  above  the  sweeper  in  a  horizontal  position. 
Hose  connection  is  made  to  the  machine  for  cleaning  draper- 
ies, curtains,  etc..  by  pushing  aside  the  sliding  cap  at  the 
front  of  the  machine  and  attaching  the  hose  connection. 


Extension  attachment  installed. 

this  difficulty,  the  .Arrow  Electric  Company.  Hartford,  Conn., 
has  added  to  its  entire  .Arrow  E  line  of  pull  sockets  and 
rosette  pull  switches  extension  attachments  which  bring  the 
cord  out  a  considerable  distance  from  the  axis.  .A.s  shown 
in  the  accompanying  illustration,  the  extensions  are  securely 
attached  to  the  body  of  the  device. 


Hygienic  Ventilation 

The  Chicago  Ventilation  Commission  some  years  ago 
came  to  the  conclusion  that  ventilation  with  cold  outdoor 
air  was  impractical  owing  to  the  tendency  of  very  cold  air 
to  resist  diffusion  with  the  warmer  air  of  the  fooni.  The 
air  warmed  by  the  radiators  went  to  the  ceiling,  while  the 
cold  air  fell  to  the  floor.  The  Gerdes  ventilator,  manufac- 
tured by  Gerdes  &  Company,  30  Church  Street,  New  York, 
overcomes  this  difficulty  in  two  ways:  by  blowing  the  cold 
air  ti.i  the  ceiling  with  sufficient  velocity  to  cause  it  to  creep 
along  the  ceiling  until  it  falls  away  in  all  parts  of  the  room, 
and,  when  the  weather  is  very  cold  out  of  doors  (below  25 
degrees  F.)  by  mechanically  mixing  enough  warm  air  from, 
the  room  with  the  cold  air  to  bring  the  temperature  of  the 
mixture  to  a  normal  coolness  (about  30  degrees  F.).  The 
result  is  that  a  uniform  temperature  exists  from  floor  to 
ceiling  and  absolutely  no  draughts  are  felt;  in  fact,  it  is  im- 
possible to  feel  that  cold  air  is  coming  into  the  room. 

The  ventilator  consists  of  a  Westinghouse  Sirocco  blow- 
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cr.  together  with  a  combined  duct  and  mixing  chamber  for 
bringing;  outdoor  air  or  indoor  air  to  tlie  blower,  or  a  mix- 
ture of  the  two  sufficient  to  maintain  a  comfortable  atmos- 
phere in  the  room.  When  the  slide  in  the  duct  is  brought 
forward  and  the  duct  closed  to  the  room,  the  blower  draws 
only  cold  outdoor  air;  when  it  is  pushed  back  the  cold  air 
is  cut  off  and  air  from  the  room  is  re-circulated;  when  the 
duct  is  partly  open  to  the  room,  see  figure,  the  slide  closes 
the  opening  to  outdoors  by  the  same  amount  and  streams  of 


Mixes  air  in  any  desired  proportion. 

cold  outdoor  air  and  warm  indoor  air  mix  in  the  blower. 
By  adjusting  the  slide  any  temperature  can  be  had  at  the 
nozzle  between  that  existing  indoors  and  out.  The  cool 
mixture  being  blown  to  the  ceiling,  spreads  out  against  it, 
and,  after  losing  its  momentum,  gradually  sinks  through 
the  warm  room  air  and  is  breathed  before  it  passes  to  the 
radiators. 


A  Current-Tap  Socket 

Not  infrequently  there  is  placed  on  the  market  an  ar- 
ticle that  seems  to  fill  a  vacant  niche  and  whose  convenience 
is  so  apparent  at  first  glance  that  one  wonders  why  it  was 
not  thought  of  before.  The  idea  of  the  current  tap  is  old; 
this  was  one  of  the  earliest  of  electrical  devices.  The  socket, 
too,  runs  back  almost  beyond  memory.  A  combination  of  the 
two  would  appear  to  be  desirable.  The  Benjamin  Electric 
Manufacturing  Company  of  Canada,  Limited.  Toronto,  have 
perfected  this  type  of  socket,  and  now  offer  for  sale  the 
article  shown  in  the  accompanying  illustration.  Primarily 
the  device  is  a  fixture  socket,  and  the  manufacturer  has  tried 
to  avoid  a  marked  departure  from  the  accepted  type  of  brass- 


New  Benjamin  Socket. 

shell  socket.  Tlic  main  difference  appears  in  the  addition 
of  a  housing  for  the  plug  attachment,  which  is  small  anil 
neat,  and  does  not  detract.  The  capacity  of  the  plug  attach- 
ment is  sufficient  for  the  purpose  of  operating  any  ordinary 
portable  electric  device.  Control  of  the  socket  is  by  a  lever 
of  insulating  material,  which  in  the  multiple  form  controls 
the  operation  of  the  lamp,  and  in  the  series  form  gives  either 
scries  connection,  or  cuts  out  the  plug,  allowing  the  lamp 
to  burn  at  full  brightness.  This  socket  should  prove  an  at 
tractive  proposition  for  general  household  use,  wherever 
it  is  desired  to  operate  small  electrical  appliances  from  a 
socket  without  removing  the  lamp  or  doing  without   a  light. 


Hubbell  flush  wall  receptacle 
Harvey  Hul)l)ell,  Inc.,  Bridgeport,  Conn.,  have  placed  on  the 
market  a  new  type  of  flush  wall  receptacle  equipped  with 
the  new  T-shaped  slots.  This  type  of  slot  receives  inter- 
changeably the  seventeen  different  kinds  of  Hubbell  prong- 
type  caps  for  attachment  plugs,  etc.  The  receptacle  is  of 
the  lift-cover  type  and  has  a  perfectly  flush  surface  when 
not   in   use.      .'\    special   hinge   construction    slightly   projects 


Flusti  receptacle  with  cover  raised. 

the  base  of  the  cover  when  open,  permitting  it  to  fall  back 
at  an  angle  against  the  plate.  This  arrangement  makes  it 
impossible  for  the  cover  to  drop  down  through  unintentional 
jar  and  thus  eliminates  an  annoyance  commonly  met  with 
in  the  lift-cover  design. 


Electrically  Illuminated  Iron 
An  electric  iron  with  a  small  tungsten  lamp  mounted  in 
front  of  its  handle  is  shown  in  the  accompanying  illustra- 
tion. On  account  of  the  position  of  the  lamp  the  iron  has 
been  named  the  "Hedlite"  iron.  Use  is  made  of  a  4  c.p., 
6-volt  round-bulb  tungsten  lamp,  but  this  tiny  unit,  on  ac- 
count of  its  proximity  to  the  ironing  board,  gives  more  light 
on  the  board  directly  in  front  of  the  iron  than  would  be 
obtained  from  several  large  lamps  in  a  ceiling  fixture.  The 
lamp  is  provided  with  a  metal  reflector  which  is  about  as 
large   in   diameter  as   the   handle  against   which   it   fits.     The 


The   British   Columbia  Telephone  Company   contemplate 
extensions  to  cost  some  .$70,000. 


reflector  acts  as  a  shield  to  keep  the  light  from  striking  the 
eyes  when  the  iron  is  in  operating  position.  The  lamp  socket 
is  supported  by  the  front  handle  bracket,  and  the  supply 
wires  for  the  lamp  are  carried  through  a  metal  tube  to  the 
interior  nf  the  iron.  The  lamp  l>urns  whenever  energy  flows 
through  Ihc  iron  and  thus  incidentally  serves  as  a  pilot  lamp. 
.'\n  iron  thus  equipped  is  especially  desirable  where  there  is 
only  one  outlet,  as  is  frequently  the  case  in  apartments  and 
small  dwellings.  The  lamp  and  iron  together  take  .'lOO  watts. 
The  iron  is  made  in  both  tilting  and  non-tilting  types  and  is 
being  placed  on  the  market  by  the  Pittsburgh  Electric  Spe- 
cialties Company,    Pittsburgh,   Pa. 
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The  Lincoln  Electric  Charger 

The  advantages  of  keeping  the  electric  car  in  the  owner's 
garage,  where  it  is  readily  accessible,  is  becoming  rapidly 
recognized.  The  chief  difficulty  heretofore  has  been  the 
mutter  of  charging,  it  lieing  difficult  to  secure  a  charger 
which  would  fully  charge  the  liattery  and  yet  do  it  in  a 
manner  which  would  demand  little  attention,  would  be  effici- 
ent and  with  no  chance  of  injuring  the  batteries.  To  meet 
this  increasing  demand,  the  Lincoln  Electric  Company  of 
Cleveland,  Ohio,  have  developed  the  Lincoln  electric  charger. 

This  is  a  small  motor-generator  set  complete  with  wall 
panel,  as  shown  in  the  illustration.  The  set  consists  of  a 
single-phase  alternating  current  squirrel  cage  motor,  direct- 
connected  to  a  compound-wound  interpole  direct  current  gen- 
erator, the  armature  of  the  generator  and  the  rotor  of  the 
motor  being  mounted  on  one  shaft,  thus  making  a  two-bear- 
ing set.  SKF  ball  bearings  are  used,  which  eliminates  any 
possibility  of  bearing  trouble.     The  motor  is   non-self-start- 


"E'ectric  '  charger  for  home  garage. 


ing  and  depends  upon  the  direct  current  generator  acting 
as  a  motor  and  taking  power  from  the  batteries  to  start  the 
set.  This  is  all  taken  care  of  by  the  starting  switch.  The 
mode  of  procedure  in  charging  the  car  being  as  follows: 

The  plug  is  first  placed  in  the  car,  then  the  switch  thrown 
in  as  far  as  possible.  Special  arrangement  keeps  the  switch 
from  closing  the  alternating  current  circuit.  Three  clips  are 
engaged,  one  of  which  short  circuits  the  series  field  and  the 
others  throw  the  batteries  across  the  shunt  field  and  the 
armature  of  the  direct  current  end.  The  set  comes  up  to 
speed,  then  the  switch  is  drawn  back  as  far  as  possible  and 
then  thrown  entirely  in.  This  throws  in  the  alternating  cur- 
rent and  removes  the  short  circuit  across  the  series  field  of 
the  generator  and  the  direct  current  end  acting  as  a  com- 
pound wound  generator,  starts  to  charge  the  battery.  It  is 
impossible  to  throw  the  switch  in  wrong  as  an  automatic 
arrangement  prevents  it.  It  is  thrown  in  as  far  as  possible 
and  drawn  back  as  far  as  possible  and  then  thrown  entirely 
in.  The  advantages  claimed  for  this  outfit  are  low  first  cost, 
extreme  simplicity,  very  low  battery  depreciation  and  the 
tapering  charge  which  is  given  automatically  by  the  use  of 
the  charger. 


Improved  Line  of  Toy  Transf.irmers 

The  Jefferson  Electric  Manufacturing  Company,  Chicago, 
have  recently  placed  on  the  market  an  improved  line  of  flex- 
ible toy  transformers.  The  flexible  features  consist  of  a  regu- 
lating switch  and  master  connection  post,  by  means  of  which 
a  range  of  voltages  from  zero  to  the  maximum  voltage  is 
available  in  small  and  uniform  steps.     The  incorporation  of 


a  regulating  switch  and  master  connection  post  results  in  a 
wide  range  of  low  voltages  for  operating  and  regulating  the 
speed  of  electric  engines,  small  motors,  electric  trains,  etc. 
The  transformers  are  made  in  three  sizes:  50  watt,  generat- 
ing ten  secondary  voltages  from  1^  to  15  in  V/z  volt  steps; 
T5   watt,   generating   sixteen    secondary   voltages    from    l'/^    to 
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Ranges  from  1';  to  30  voUs. 

24  in  lYz  volt  steps;  and  150  watt,  generating  twenty  second- 
ary voltages  from  lyl  to  30  in  lyi  volt  steps.  The  diagram 
herewith  shows  range  of  voltages  obtainable  from  150  watt 
size. 


New  Wiring  Devices 

Two  new  C.  G.  E.  electrical  fittings  possessing  novel 
features  have  just  been  placed  on  the  market.  The  first  is 
a  fuse  plug  built  up  of  fibre,  mica  and  brass,  and  the  second 
a  locatable  cap  socket.  Unlike  the  older  forms  of  fuse  plugs 
this  one  contains  no  porcelain  at  all,  which  reduces  its  weight 
to  less  than  half  of  that  of  the  porcelain  plug.  It  has  an 
air  space  50  per  cent,  larger  than  that  of  the  porcelain  plug, 
ensuring  correct  rating  and  blowing.  Best  of  all,  it  is  non- 
breakable.      There    is    nothing    fragile    about    it. 

The  socket  is  rated  at  600  watts  at  350  volts.  The  make 
and  break  is  quick  in  action,  a  pointed  key  indicating  whe- 
ther the  current  is  off  or  on.  The  cap  is  slipped  ofif  by  de- 
pressing the  shell  near  the  boss,  and  then  turning  the  cap 
to  the  right  to  allow  the  pin  to  slip  out  of  the  L-shaped 
groove  in  the  cap.  Another  feature  of  special  interest  to 
fixture  dealers  is  the  narrow  groove  in  the  neck  of  tbe  cap, 


Fibre  plug  and  locatable  socket. 

the  object  of  which  is  to  allow  the  top  to  be  turned  through 
a  wide  angle  even  after  it  is  firmly  threaded  on  the  nipple. 
The  additional  turning  merely  closes  the  mechanical  groove. 
A   special  key  for  this  work  is  supplied  on   request. 


Street  Lighting  Fixtures  for  Mazda  "C"  Lamps 

With  the  development  of  the  Mazda  "C"  lamps  for  high 
candle  power,  specially  designed  fixtures  are  required  to 
successfully  utilize  these  lamps  for  the  severe  conditions  of 
street  lighting  service.  The  life  of  the  lamp  and  the  effici- 
ency of  the  complete  unit  are  vitally  affected  by  the  globe 
shape,  ventilation  and  weatherproof  qualities  of  the  fixture. 
Inasmuch  as  the  lamp  renewal  cost  per  year  for  each  fixture 
greatly  exceeds  the  first  cost  of  the  complete  fixture,  any 
construction  increasing  the  life  of  lamp  is  of  prime  im- 
portance, and  no  make-shift  device  should,  from  an  econ- 
omical standpoint,  be  considered  for  installation  with  these 
comparatively  expensive  lamps. 

Of  first  importance  in  the  design  of  any  fixture  for  this 
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•service  is  the  ventilation  given  to  the  lamp,  as  the  heat  radi- 
ated from  lamps  of  this  type  is  comparatively  intense.  With- 
f)Ut  ample  ventilation,  the  life  of  the  lamp  will  be  very  seri- 
ously curtailed.  By  careful  e.xpcriment  over  a  considerable 
period  of  time,  the  VVestin.u;liouse  Klectric  &  Manufacturing 
Company  have  determined  the  proper  arrangement  to  give 
the  niaxiniuin  ventilation,  and  at  the  same  time  provide  a 
weatherproof  unit  and  enable  the  proper  screening  of  all 
openings  to  exclude  insects.  Tlie  exclusion  of  insects  has 
always  been  an  important  requirement  with  street  lighting- 
fixtures,  but  one  that  has  been  infrequently  fulfilled.  As  the 
fixtures  are  hung  in  comparatively  inaccessible  places  the  fre- 
quency of  necessary  visits  should  be  cut  down  as  much  as 
possible,  and  this  can  only  be  done  by  such  a  design.  The 
high  operating  temperature  of  the  Mazda  "C"  lamp  necessi- 
tates its  careful  protection  from  rain  and  snow.  Conse- 
quently, the  ventilation  must  be  so  arranged  that  the  lamp 
is  not  in  danger  from  this   standpoint. 

The  appearance  of  a  street  lighting  unit  is  always  f)f 
importance,  inasmuch  as  it  occupies  perhaps  the  most  con- 
spicuous position  of  any  piece  of  electrical  apparatus.  Tlie 
unit  shown  here  is  of  symmetrical  appearance,  both  wlien 
equipped  with  reflector  and  when  used  without  the  reflector. 
A    20-in.    reflector   of   the   concentric    type   gives    the    fixture 


circuit  voltage  of  the  secondary  of  the  auto-transformers 
amounts  to  only  two  or  three  times  the  lamp  volts  and  the 
auto-transformer  is  not  injured  by  continuous  operation  on 
an  open  circuit. 


Fixtures  for  MazJa  '"C"  lamps, 
the  most  finished  appearance.  The  globe  is  of  acorn  shape. 
designed  to  utilize  the  light  to  the  best  efficiency.  .\  diffus- 
ing globe  is  recommended  on  account  of  the  high  intrinsic 
brilliancy  of  the  lamp,  and  because  of  its  suitability  for  good 
street  lighting  requiring  minimum  glare.  The  fi.xtnre  is 
specially  constructed  with  a  view  to  maximum  durability  and 
accessibility.  The  case  is  of  solid  copper,  finished  in  black 
enamel.  The  leading-out  wires  are  brought  to  binding  posts 
of  neat,  convenient  and  durable  construction.  The  globe  is 
hinged  at  one  side,  and  latched  at  the  other.  This  readily 
enables    the    replacement    of    lamps. 

This  fixture  is  primarily  designed  for  use  with  the  hi.gh 
current  lamps,  and  is  equipped  with  a  core  type  auto-trans- 
former to  enable  their  use  on  existing  (l.fi  and  ".">  ami)erc 
constant  current  a.c.  circuits.  The  1.5  and  20  ampere  Mazda 
"C"  lamp  has  a  very  much  higher  efficiency  than  the  lower 
current  O.fl  and  7.5  ampere  lamp.  liven  considering  the  losses 
in  the  auto-transformer,  it  is  claimed  that  the  energy  saving 
at  Ic.  i)er  kw.-hour  on  a  4,000  hour  per  year  schedule  is  sufti- 
cienl  to  cause  a  saving  ecpiivalent  to  the  additional  first  cost 
of  the  auto-lransfornur  within  eighteen  months.  .At  the 
same  time,  the  use  of  the  auto-transformer  eliminates  the 
necessity    for   a    film    cut-out    socket,    inasmuch    as    the    open 


Bryant  Ceiling  Receptacle 

The  Bryant  l-'lectric  Company  of  Bridgeport,  Conn., 
have  brought  out  a  new  ceiling  and  wall  receptacle  with 
pull  chain  for  concealed  wiring,  designated  as  their  catalog 
No.  4104.  This  is  designed  especially  for  a  4-in.  outlet  box, 
but  may  be  attached  also  to  '^''^-in.  boxes.     In  addition  it  can 


be  used  for  ordinary  ceiling  work  because  of  its  perfectly 
flat  back.  This  device  measures  4^s  in.  outside  by  only  2  in. 
deep.  Holes  for  supporting  screws  are  spaced  on  3^  in. 
and  2J4  >"•  centres.  Binding  screws  are  provided  to  which 
"loop"  wires  may  be   readily  attached. 


Pagrip  Metal  Moulding  and  Fittings  Therefor 

.\  new  type  of  metal  moulding  of  unique  construction 
and  with  a  complete  line  of  appropriate  fittings  therefor 
has  been  developed  and  placed  on  the  market.  This  type  of 
moulding  has  been  given  the  trade  name  of  Pagrip.  In  the 
design  of  this  material  it  was  aiined  to  secure  a  very  simple 
but  rigid  and  durable  construction,  and  one  that  would  per- 
mit easy  installation  and  ready  adaptation  to  standard  fixtures. 
.A  fair  idea  of  the  construction  of  this  moulding  is  ob- 
tainable from  Fig.  1,  which  shows  a  short  piece  with  the 
relative  position  of  capping  and  wires  made  clear.  The  other 
cuts  show  fittings  for  use  with  this  moulding.  The  body 
of  the  moulding  is  an  open-top  channel  with  an  internal 
width  of  25/32  inch  and  a  depth  of  9/32  inch.  The  upper  por- 
tion of  the  channel  has  its  sides  brought  together  and  curved 
upward,  leaving  a  narrow  opening  for  the  reception  of  the 
capping.  The  latter  is  also  in  channel  form,  with  the  edges 
flanged  outward.  This  capping  can  be  readily  inserted  in 
the  open  top  of  the  base,  after  the  wires  have  been  placed 
in  the  moulding,  by  merely  pressing  the  capping  in  until  the 
flanged  edges  of  the  capping  engage  the  edges  of  the  base. 
Both  the  base  and  cap  are  made  of  spring  steel  so  that  the 
cap  is  gripped  in  place  and  rigidly  held.  Should  it  be  neces- 
sary to  remove  the  capping  again,  it  can  be  done  by  applying 
suflicicnt  pull,     .\fter  the  capping  has  been  put  on,  the  mould- 


Kin.  1. 
ing  has  a  mat.   riuished  appearance,   its  grooved   face  giving 
the   aspect    of   a    simple   ornamental    moulding. 

Joints  of  adjacent  sections  of  moidding  are  formed  by 
merely  slipping  together  adjoining  ends,  the  elasticity  of 
the  sides  permitting  a  good  mechanical  and  electrical  joint 
to  be  made;  no  screw  connection  is  re(|uired.  This  method 
of  forming  joints  results,  it  is  claimed,  in  a  saving  of  25 
per  cent,  in  installali<in  cost,  since  only  one  man  is  required 
to  install  the  moulding,  wires  and  fittings  in  perfect  condi- 
tion, regardless  of  the  length  of  run.  As  soon  as  the  base 
is  mounted  on  the  ceiling  or  walls  by  means  of  a  simple  type 
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of  clip,  the  wire  can  be  laid  into  the  channel  and  a  cover  put 
on  in  very  short  time. 

In  tests  of  this  moulding  it  was  found  that  a  pull  of 
about  30  pounds  was  required  to  open  the  joints.  Current 
was  also  applied  to  a  run  of  some  20  feet  of  moulding  in 
which  were  inserted  a  large  number  of  fittings,  making  a 
total  of  27  joints,  the  idea  being  to  see  whether  the  material 
itself  afforded  a  good  path  for  grounding  of  the  moulding. 
."Mthough  a  current  of  15  amperes  was  applied,  after  two 
hours  no  appreciable  temperature  rise  was  noticeable  at  any 
joint.  In  handling  the  entire  run  of  moulding  with  fittings 
referred  to,  the  entire  arrangement  showed  a  strength  and 
rigidity  about  equal  to  that  of  a  solid  piece  of  moulding,  no 
loosening  or  buckling  of  joints  being  noted. 

In  the  line  of  fittings  that  has  been  developed  for  use 
with  this  moulding  there  has  been  designed  a  complete  as- 
sortment, of  which  the  accompanying  illustrations  give  an 
idea.  In  the  case  of  elbows,  tees,  crosses,  etc.,  Fig.  2,  the 
connecting  ends  are  C-shaped  in  cross  section.  These  ends 
telescope  over  the  end  of  the  moulding  base  a  distance  of 
1.125  inches,  a  small  lug  or  stop  being  provided  near  the 
end  of  the  moulding  for  this  purpose.  This  lug  fits  into 
the  rectangular  pocket  shown  in  the  connecting  ends  of  the 
fittings,  thus  locking  the  joint  securely.  The  caps  for  the 
fittings  fit  over  the  extension  and  are  held  in  place  by  spring 


Fig.  2.  Fig.  3. 

action.  .\  tongue  on  the  cap  fits  into  the  groove  in  the  cap- 
ping of  the  moulding. 

Among  the  fittings  is  an  ingenious  junclion-bo.x  base, 
which  can  be  used  with  appropriate  covers  as  a  plain  junc- 
tion box,  as  an  outlet  for  drop  cord,  as  a  fixture  base  for 
mounting  snap  switches,  rosettes,  etc.  A  large  fixture  box, 
can  be  used  with  the  moulding  for  any  standard  four-inch 
canopy,  blank  or  fixture  covers.  When  used  for  mounting- 
snap  switches,  fixture  sockets  or  receptacles,  another  type 
of  cover  with  slots  for  two  screws  is  used.  Fig.  3  shows  a 
receptacle  standard  key  or  keyless  type  mounted  on  the  base; 
this  can  be  used  in  connection  with  one-way  or  two-way 
fittings.  All  of  the  various  boxes  and  covers  are  provided 
with  lateral  knockouts,  so  as  to  fit  the  conditions.  .\  very 
simple  form  of  connector  is  used  for  joining  a  straight  run 
of  moulding  to  any  standard  box.  The  lateral  knockout  is 
broken  away  and  the  connector  slipped  on  from  below,  so 
that  the  notches  engage  the  sides  of  the  opening  in  the  bo.x. 
This  type  of  moulding  and  the  fittings  for  it  have  been  ap- 
proved by  the  Underwriters'   Laboratories,   Incorporated. 

This  equipment  was  formerly  manufactured  by  the  Pag- 
rip  Metal  Molding  &  Fitting  Company,  but  this  company's 
patents  have  recently  been  purchased  by  the  Appleton  Elec- 
tric Company,  Chicago,  who  will  in  future  control  the  sale  of 
this   new   line. 


Trade  Publications 

Motor  Generator  Sets — Bulletin  No.  12552,  by  the  Can- 
adian General  Electric  Company,  describing,  with  illustra- 
tions, motor-generator  sets  of  all  sizes,  including  battery 
charging  sets  as  small  as  '4  ^v:. 

Electrical  Instruments. — A  set  of  condensed  bulletin 
slieets,  covering  their  various  lines  of  instruments,  circuit- 
breakers  and  watthour  meters,  is  being  distributed  bj-  ihc 
Roller-Smith   Company,  20.'!   Broadway,   New  York. 

Starting  Switches. — Re-issue  of  Bulletin  B24  liy  the  .Al- 
len-Bradley Company.  Milwaukee,  describing  their  type  11 
resistance  starting  switch  for  a.  c.  induction  motors.  This 
bulletin  has  been  greatly  improved  and  enlarged  over  the 
previous  issue. 

Mining  Machinery. — The  R.  D.  Nuttall  Company,  Pitts- 
t)urgh.  Pa.,  has  issued  Catalogue  No.  13  on  Mine  and  In- 
dustrial Gears,  Pinions  and  Trolleys.  This  [niblication 
covers  mine  haulage  locomotive  gears,  pinions  and  trolleys, 
mining  machine  gearing,  mine  haulage  and  general  data  for 
ordering   industrial  gears. 

Generator  Sets. — Bulletin  20,  issued  by  the  Universal 
Motor  Company,  Oshkosh,  Wis.,  describing  their  3  kw.  Uni- 
versal .Direct  Connected  Generator  Set.  The  Bulletin  illus- 
trates and  describes  the  various  uses  to  wliicli  tliis  equip- 
ment may  be  put,  including  house  and  store  lighting,  liattery 
charging,  boat  lighting,  moving-picture  work,  search-lights, 
wireless   telegraphy,   pumping,   etc. 

Electric  Railway  Equipment. — The  R.  D.  Nuttall  Com- 
pany, Pittsburgh,  Pa.,  has  issued  Catalogue  No.  13  covering 
electric  railway  gears,  pinions  and  trolleys.  This  publication 
gives  general  data  on  Nuttall  railway  motor  gearing  for 
Westinghouse  and  General  Electric  Equipments,  Nuttall 
trolleys,  harps  and  wheels,  flexible  couplings  of  the  spring 
and   I)ufl'er   type,   and   electric   railway   compressor   gears. 

P.  &  S.  Equipment. — Pass  &  Seymour,  Inc.,  Solvay,  N.V., 
are  distributing  three  interesting  booklets  describing  certain 
of  their  newest  equipment.  One  of  these  illustrates  the 
"Uno"  shade  holder,  which  is  so  easy  to  attach  to  the  socket, 
and  into  which  the  shade  or  reflector  can  be  so  easily  in- 
serted. .A  second  pumphlet  deals  with  P.  &  S.  decorative 
material,  describing  many  of  the  numerous  devices  of  this 
company  which  make  decorative  illumination  easy  to  install. 
The  third  pamphlet  illustrates  Mogul  sockets  and  receptacles. 

Monel  Metal — .A.n  interesting  booklet  issued  by  the  In- 
ternational Nickel  Company,  describing  some  of  the  most 
important  physical  and  chemical  properties  of  Monel  metal. 
This  is  a  natural  alloy  of  approximately  67  per  cent,  nickel. 
38  per  cent,  copper,  and  5  per  cent,  other  metals.  Monel 
metal  has  a  melting  point  of  1360  deg.  Cent.,  and  a  specific 
gravity  of  8.87.  Its  electric  conductivity  is  approximately 
1/25,  and  its  heat  conductivity  is  approximately  1/15,  that  of 
copper.  An  important  property  is  that  it  does  not  corrode. 
Monel  metal  is  manufactured  in  a  great  variety  of  forms 
and  is  used  for  a  great  variety  of  purposes,  all  of  wliich  are 
described  in  this  publication. 


The  Department  of  the  Interior,  Ottawa,  Water  Power 
Branch,  are  distributing  water  resources  No.  8,  which  covers 
the  British  Columbia  Hydrograjihic  Survey  for  the  calendar 
year  1^3.  The  report  is  by  R.  G.  Swan,  chief  engineer  of 
this  department,  and  has  been  prepared  under  the  direction 
of  the  superintendent  of  the  Water  Power  Branch.  Mr.  I.  B. 
Challies. 


It  is  understood  that  the  Sarnia  City  Council  will  make 
an  ofifer  to  the  Sarnia  Gas  and  Electric  Light  Company  of 
$155,000  for   their  plant   and   equipment. 


The  shareholders  of  the  Camaguey  Company,  Limited, 
liave  given  a  ninety-day  option  on  their  property  to  the 
Electric  Bond  and  Share  Company  of  New  York,  at  a  price 
of  .$50  per  share.  The  property  of  the  power  company  in- 
cludes a  lighting  and  tramway  business  in  the  island  of  Cuba. 
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Current  News  and  Notes 


Brockville,  Ont. 

The   City   Council   has   passed   a   by-law   authorizing   the 
issue  of  debentures  to  the  extent  of  $6,000  to  be  used  for  the 
extension   of   the   hydro-electric   system,   to   supply   residents  . 
on  the  water  front,  and  others,  with  light  and  power. 

Calgary,  Alta. 

The  deficit  of  the  street  railway  net  receipts  for  May 
has  been  reduced  to  $163. .SI.  after  all  charges  are  paid.  The 
gross  revenue  was  $45,745.  as  against  $61,590  in  1914,  but 
this  reduction  in  receipts  is  offset  by  a  large  reduction  in 
operating  expenses.  With  this  favorable  showing  it  is  ex- 
pected that  the  near  future  will  see  the  Calgary  Street  Rail- 
way System  balance  again  on  the  right  side. 

It  is  reported  that  a  New  York  Syndicate  are  negotiat- 
ing for  the  purchase  of  the  property  of  the  Calgary  Power 
Company.  This  property  is  valued  at  approximately  $;i,- 
000,000. 

The  City  Council  of  the  city  of  Calgary  have  voted  funds 
for  the  preparation  of  a  booklet  which  will  deal  with  water 
power  possibilities  in  the  vicinity  of  Calgary.  This  booklet 
is  to  be  distributed  widely  at  the  San   Francisco  Exposition. 

Dorchester,  Ont. 

The  by-law  has  been  carried  and  it  is  reported  work 
will  be  commenced  on  an  electric  distributing  plant  to  cost 
some  $35,000. 

Elora,  Ont. 

The  Organ  Power  Company.  Hartford,  Conn.,  recently 
installed  an  electric  organ  blower  in  Kno.x  Church,  Elora. 
The  motor  is  a  J4  h.p.  Century. 

Hamilton,  Ont. 

Engineer  E.  I.  Sifton  has  recommended  the  purchase  of  a 
duplicate  set  of  transformers  for  the  east-end  sub-station. 

The  Wentworth  County  Council  are  considering  the 
installation  of  electric  lights  on  Stoney  Creek  Road  from  the 
city  limits  of  Hamilton  to  Red   Hill,  near  Stoney  Creek. 

-A.  special  committee  of  tlie  City  Council  has  lieen  ap- 
pointed to  prepare   a  by-law   regulating   the  jitneys. 

A  report  recently  submitted  to  the  Hamilton  hydro  de- 
partment shows  that  there  are  at  present  11.061  customers  of 
Niagara   jjower. 

Kelowna,  B.  C. 

It  is  reported  that  DuCane,  Dutcher  &  Company,  470 
(jranvillc  Street,  N'ancouvcr,  are  preparing  plans  for  a  hydro- 
electric  plant   on    Mission   Creek,   to   cost   $120,000. 

Kingston,  Ont. 

The  following  rates  have  l-cen  adopted  in  the  city  of 
Kingston.  By  this  change,  meter  rentals  are  abolished,  and 
it  is  claimed  there  will  be  a  saving  of  about  25  per  cent,  to 
domestic  users  and  20  per  cent,  to  commercial  customers. 
Domestic  lighting. — Three  cents  per  100  square  feet  of  floor 
area  per  month,  plus  five  cents  per  kw.h.  for  current  used 
up  to  three  kw.h.  per  100  feet  of  floor  area,  plus  10  kw.h., 
with  a  minimum  of  40  kw.h.  All  in  excess,  S'/i  cents  per 
kw.h.  Ten  per  cent,  discount  for  prompt  payment.  Com 
mcrcial  lighting. — Ten  cents  for  the  first  .10  hours'  use  of  a 
connected  load.  Five  cents  per  kw.h.  for  the  next  70  hours' 
use  of  a  connected  load,  .Ml  in  excess,  2  cents  per  kw.h. 
Ten  per  cent,  discount  for  prmnpl  iiayment.  Power  rales. — 
Service  charge  of  $1  per  h.p.  per  month,  based  on  connected 
load  or  maximum  demand.     Plus  five  cents  per  kw.h.  for  first 


50  hours'  use  of  connected  load  or  ma.ximum  demand.  Plus 
three  cents  per  kw.h.  for  the  next  50  hours'  use  of  connected 
load  or  maximum  demand.  Plus  one  cent  per  kw.h.  for  all 
excess.  Ten  per  cent,  discount  for  prompt  payment.  No 
class  discounts. 

London,  Ont. 

The  Western  Counties  Telephone  .Association  held  their 
.\nnual  Convention  in  London  on  June  21.  Mr.  George 
Taylor,  the  president,  spoke  briefly  on  the  progress  of  the 
.\ssociation  during  the  past  year.  Mr.  F.  Dagger,  telephone 
advisor  to  the  Ontario  Railway  and  Municipal  Board,  ad- 
dressed the  convention  on  "Commission  Controlled  Tele- 
phone Systems."  Other  addresses  were  given  by  Mr.  Anson 
Groh,  of  Preston,  manager  of  the  Waterloo  Telephone  Sys- 
tem; Mr.  A.  McLean,  Paisley,  of  the  Bruce  Telephone  Sys- 
tem; Mr.  .\,  Denholm.  Blenheim,  president  of  the  Canadian 
Independent  Telephone  .Association,  and  Mr.  S.  L.  Squire, 
Waterford,  of  the  Norfolk  County  Telephone  Company.  The 
officers  elected  for  the  ensuing  year  were: — Geo,  Taylor, 
hon.  pres.;  F.  S.  Scott,  pres.;  W.  McCredie,  first  v.  p.;  Dr. 
Doan.    Harrietsville.    secretary-treasurer. 

Montreal,  Que. 

Mr.  .\lec  Wilson,  distribution  engineer  of  the  Montreal 
Light,  Heat  &  Power  Company,  was  married  on  Tuesday, 
June  15.  at  .St.  George's  Church,  Montreal,  to  Miss  Alice 
Thompson,   of   Montreal. 

The  Speaker's  Patriotic  League  is  a  Montreal  organiza- 
tion which  has  made  a  special  appeal  to  employers  to  en- 
courage enlistment  among  their  men.  .\mong  the  firms  which 
have  promised  to  show  special  consideration  to  men  going  to 
the  front  are: — the  Bell  Telephone  Company,  Montreal  Light, 
Heat  and  Power  Company,  Northern  Electric,  and  the  Shaw- 
inigan  Water  and  Power  Company. 

The  city  of  Calgary  have  awarded  contracts  for  the 
supply  of  two  and  three  conductor  lead  covered  paper  in- 
sulated cable  to  the  Eugene  F.  Phillips  Electrical  Works, 
Limited.  Montreal,  and  the  Canadian  British  Insulated  Com- 
pany. Limited,  Montreal.  The  latter  will  supply  6.000  v., 
:!.:iOO  V.  and  .'iOO  v.  cable. 

Medicine  Hat,  Alta. 

On  .Saturday  evening,  June  5lh,  fourteen  new  electric 
lights,  placed  on  the  store  fronts  by  a  number  of  the  most 
enterprising  merchants  on  the  south  side  of  Second  Street, 
were  illuminated  for  the  first  time.  The  new  lamps  are  1.000 
kw.,  nitrogen  filled  tungstens,  and  were  erected  by  Mr.  Shard- 
low,  of  the  Medicine  Hat  Li.ght  and  .Supply  Company. 

Peterborough,  Ont. 

The  city  enuncil  of  Peterborou.gh  are  submitling  (o  the 
pcoi)le  a  liy-law  for  $50,000  for  I  he  purpose  of  purchasing 
a  site  for  a  sub-station  and  inde  yard,  water-works  office, 
shops  and  pipe  yard  and  other  improvenunis  to  the  lighting 

system. 

Petrolea,  Ont. 

.\  by-law  will  be  sulmiitted  to  council,  asking  authority 
to    expend    $:I5,000   on   a    hydro-electric    distributing    plant. 

Sudbury.  Ont, 

A  by-law  was  suhmilled  Id  the  ratepayers  on  June  1  Mh, 
authorizing  the  guarantee  of  bonds  of  the  Sudbury  &  Cop- 
per Clilf  Suburban  Railway  Company  to  the  extent  of  $15,000. 
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Delivery  Costs  with  Electrics 

A  recent  investigation  of  the  cost  of  niaintaining  electric 
commercial  vehicles  in  145  large  installations  in  sonic  30  dif- 
ferent cities  showed  that  more  than  3,000  electric  vehicles 
included  in  the  tables  are  now  being  operated  for  the  follow- 
ing average  daily  costs: 

1-3   ton .$5 .  08 

y2     ton 6.34 

J4     ton 7.02 

1  ton 7.56 

IJ/j   tons 8.15 

2  tons     8.92 

■iVz   tons 10.38 

5        tons 11.74 

Actual  verifications  in  writing  over  the  signature  of  the 

owner  or  operator,  cover  50  per  cent,  of  the  cases  investi- 
gated, while  the  others  personally  acknowledge  the  truth  01 
the  figures  given. 

The  cost  analysis  included  inveslniciit.  spare  parts, 
equipment,  garage  equipment,  and  office  equipment  on  the 
total  of  which  3  per  cent,  interest  was  charged  to  annual 
operating  expenses.  These  expenses  also  included  deprecia- 
tion at  10  per  cent.,  liability  and  fire  insurance  and  license 
fees.  Maintenance  included  tire  upkeep,  battery  upkeep, 
and  mechanical  upkeep.  Electric  power,  supplies,  labor,  rent, 
light,  etc.,  were  charged  to  garaging.  Driver's  wages  were 
charged  to  operation  and  salaries  and  office  expense  to  ad- 
ministration. Current  was  figured  in  all  cases  at  4c.  per 
kw.h.,  and  wages  were  averaged  at  .$2.00  a  day  for  light  de- 


livery wagons,  $2.50  a  day  for  1  to  3-ton  trucks,  and  .f.'l.oo  a 
day   fiu-  heavier  trucks. 

The  average  daily  cost  of  all  the  trucks  investigated 
were  exceedingly  low  and  many  gratifying  expressions  were 
received  from  the  owners  and  operators. 

Within  a  period  of  ten  years  horse  carriages  have  almost 
totally  disappeared  from  the  streets  of  the  larger  cities,  and 
transition  from  animal  to  mechanical  transportation  of  mer- 
chandise is  now  rapidly  taking  place.  It  is  evident  from  all 
the  available  reports  of  comparative  expense  that  the  most 
economical  system  of  delivery  now  in  use  is  the  electric 
truck. 


C.  E.  A.  Class  "A"  Members  Convene 

A  meeting  of  Class  "A"  member  companies  of  llic  Can- 
adian Electrical  Association  was  held  in  Ottawa  on  the  2()th 
of  June,  in  the  Chateau  Laurier.  About  fifty  companies  were 
represented,  including  practically  all  the  larger  ones.  The 
president's  report  outlined  the  work  of  the  past  year  and 
the  secretary  gave  details  of  the  activities  of  the  association. 
The  results  of  the  method  of  co-operative  purchasing  which 
had  been  put  into  force  three  months  previously  were  most 
satisfactory,  and  the  secretary  received  instructions  to  secure 
special  prices  on  further  requirements  of  member  companies, 
and  also  to  carefully  investigate  and  report  on  the  oppor- 
tunity of  securing  a  reduction  in  premium  by  the  co-operative 
method  of  placing  insurance. 

A  full  account  was  given  of  the  formation  of  the  Elec- 
trical Employers'  Association,  an  offshoot  of  tlie  Canadian 
Electrical  Association,  formed  under  the  terms  of  the  Work- 
men's Compensation  Act  in  Ontario.  This  new  body  is  ac- 
cepted by  the  government  as  representative  of  the  entire 
electrical  industry,  appoints  its  inspector  who  makes  period- 
ical visits  to  power  and  light  plants  and  also  manufacturing 
establishments,  investigates  accidents  and  their  causes  and 
possible  obviation,  and  in  general  devotes  himself,  under  the 
direction  of  the  association,  to  eflfecting  the  greatest  possible 
improvement  in  the  conditions  under  which  all  electrical 
workers  in  the  province  are  engaged. 

The  nominating  committee  amid  the  hearty  applause  of 
the  meeting,  asked  that  Colonel  D.  R.  Street  retain  the  chair 
for  another  year.  It  was  felt  by  the  entire  gathering  that 
Colonel  Street's  great  services  to  the  association  demanded 
all  recognition  that  could  be  given.  Other  officers  appointed 
were: — D.  H.  McDougall,  assistant  to  the  manager  of  the 
Toronto  Electric  Light  Co.,  1st  vice-president;  W.  S.  Robert- 
son, general  manager.  Electric  Power  Co.,  2nd  vice-president; 
H.  G.  Matthews,  general  manager,  Quebec  Railway,  Light, 
Heat  &  Power'  Co.,  3rd  vice-president;  Alan  Sullivan,  sec- 
retary-treasurer. New  members  on  the  managing  committee 
are: — H.  M.  Hopper,  manager  St.  John  Railway  Co.;  A. 
Monro  Grier,  Canadian  Niagara  Power  Co.;  M.  C.  Gilman, 
sales  manager  Toronto  Electric  Light  Co.;  Jas.  B.  Woodyatt, 
manager  Southern  Canada  Power  Co.,  Montreal.  Other 
members  who  continue  to  hold  office  from  last  year  are: — 
\V.  G.  Angus,  Dominion  Power  &  Transmission  Co.,  Hamil- 
ton; P.  T.  Davies,  Montreal  Light,  Heat  &  Power  Co.,  Mont- 
real; A.  E.  Dunlop,  Pembroke  Electric  Co.,  Pembroke;  J.  S. 
tiould.  Citizens'  Electric  Co.,  Smith's  Falls,  Ont.;  G.  Rat- 
cliffe  Hulme,  Canada  Electric  Co.,  AmhuTst,  N.S.;  Geo.  Kidd, 
1!.  C.  Electric  Railway  Co.,  \'ancouver;  E.  L.  Milliken,  Cape 
Breton  Electric  Co.,  Sydney,  N.S.;  J.  S.  Norris,  Montreal 
Light,  Heat  &  Povi^cr  Co.,  Montreal;  L.  W.  Pratt,  Dominion 
Power  &  Transmission  Co.,  Hamilton;  the  President,  Nation- 
al Electric  Light  Association,  New  York. 
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Calgary  Makes  New  Power  Agreement 

Commissioner  Graves,  Calgary,  sends  the  foUowinK  ex- 
plicit details  of  the  agreement  that  has  been  reached  between 
the  city  and  the  Calgary  Power  Company.  The  advantage 
of   the   arrangement   for   both   parties   is   evident: — 

"To  give  a  clear  understanding  it  is  necessary  to  state 
that  in  the  past  we  have  been  purchasing  5,000  h.p.  from  the 
Calgary  Power  Co.,  at  $26  per  h.p.,  which  gives  them  a  load 
factor  from  85  to  '.);j  per  cent.,  according  to  the  seasons. 
The  additional  power  that  the  city  requires,  varying  from 
2,000  h.p.  in  the  summer  to  about  5.000  in  the  winter,  and 
generally  having  a  load  factor  of  less  than  50  per  cent.,  has 
been  generated  by  steam  at  the  city's  own  plant. 

"The  city  has  a  modern  steam  plant, — which  has  been 
described  in  the  'Electrical  News'^with  a  capacity  of  over 
12,000  h.p.,  and  we  have  found  it  cheaper  to  manufacture 
the  excess  power  over  that  contracted  for,  rather  than  give 
the  whole  load  to  the  Calgary  Power  Co. 

The  service  that  has  been  given  during  the  past  eighteen 
montlis  by  the  Calgary  Hydro-electric  Power  Co.  has  been 
of  a  very  satisfactory  nature,  and  the  company  expressed  its 
desire  to  supply  the  whole  of  our  requirements,  but  as  here- 
tofore pointed  out,  the  city  could  not  entertain  the  idea  at 
the  scale  of  prices  provided  for  in  their  contract,  which 
reads  as   follows: — 

First  5,000  h.p $26.00 

Next  1.000  h.p 25.00 

Next  1,000  h.p 24.00 

Next  1,000  h.p 23.00 

Next  1,000  h.p 22.00 

Next  1.000  h.p 21.00 

Next  1,000  h.p 20.00 

"Finally,  a  satisfactory  arrangement  was  arrived  at 
whereby  the  company  would  pay  the  expenses  of  a  nucleus 
staflf  and  all  coal  and  gas  that  might  be  used  in  firing  the 
boilers  to  keep  up  a  supply  of  steam  at  all  times,  sufficient 
to  protect  the  down-town  district,  and  in  the  event  of  any 
longer  interruptions  the  company  agrees  to  meet  all  expense 
in  starting  up  the  whole  plant.  The  staff  and  the  operation 
of  the  plant  are  left  entirely  in  our  hands  as  heretofore. 
This  contract  is  for  a  period  of  one  year. 

"We  anticipate  that  there  will  be  a  large  saving  to  the 
city,  and  the  Calgary  Power  Co.  will  benefit  very  materially 
also  from  this  arrangement." 


Standardizing  Vandalism 

Shooting  holes  in  aerial  telcplione  cable  has  apparently 
become  a  standard  form  of  diversion  for  a  certain  irrespons- 
ible element.  Every  summer  the  Bell  Telephone  Company 
has  to  repair  enormous  stretches  of  aerial  cable,  which  when 
taken  down  show  bullet  holes  made  by  vandals  who  seem  to 
care  nothing  for  the  vast  damage  and  inconvenience  they 
cause.  A  bullet  in  a  telephone  cable  may  cut  oflf  the  ser- 
vice of  a  hundred  or  more  subscribers,  and  the  telephone 
people  every  summer  receive  endless  complaints  of  service 
interfered  with  in  this  way.  This  damage  to  cables  occurs 
chiefly  along  the  river  and  lake  shore.  Jn  the  Point  Claire 
-Beaconsfield  cable  25  bullet  holes  were  located  in  less 
than  twr)  feet  of  I'J  gauge  cable.  Shots  are  continually  being 
fired  also  into  the  cable  terminals  on  the  poles,  with  the 
result  that  the  intricate  apparatus  is  deranged  and  the  ser- 
vice of  dozens  of  subscribers  cut  off.  The  Bell  Telephone 
Company  intends  taking  vigorous  measures  to  stop  this 
wholesale  wrecking  of  its  property  by  vandals  with  rifles. 
In  furtherance  of  its  campaign  in  this  direction  the  com- 
l)any  offers  a  reward  of  $50  for  information  leading  to  the 
convicti'>n  of  anyone  guilty  of  this   form  of  vandalism. 


Snow  Strain  on  Pole  Line 

Herewith  we  reproduce  a  photograph  which  well  de- 
picts the  tremendous  strain  imposed  on  pole  lines  in  the 
mountain  district  of  British  Columbia  during  the  period  of 
heavy  snowfall.  The  section  of  C.  P.  R.  line  shown  si)ans 
a  ravine  between  two  mountains  near  Glacier,  and  the 
"trouble"  man  in  the  picture,  who  is  about  to  remove  the 
"mushroom"   cap   from   the   pole   close   by,   is   standing   on   a 


A  severe  test  of  service. 

snow  bank  fully  30  feet  in  depth.  The  snowcap  on  the  pole 
is  over  six  feet  in  thickness  and  over  eight  feet  in  length. 
The  crossarms  on  the  pole  are  7  ft.  6  in.  in  length,  and  are 
completely  hidden.  The  picture  will  serve  to  bring  home  to 
our  readers  the  difficulties  met  with  in  maintaining  an  un- 
interrupted telegraph  and  telephone  service  through  fioo 
miles  of  mountain  country  in  the  winter  months.  That  there 
are  few  breaks  is  a  tribute  to  the  watchfulness  of  the  repair 
gangs  and  the  good  work  of  the  line  builders. 


Low  Head  Dams  on  Bow  River 

The  .Alberta  Hydro-electric  Company,  Limited,  has  sub- 
mitted a  proposition  to  the  city  of  Calgary,  asking  for  a  con- 
tract for  a  minimum  of  4,000  h.p.  and  a  maximum  of  10.000 
h.p.  for  a  period  of  five  years  at  the  following  prices: — 

For  the  first  4,000  h.p.  $22.00  per  h.p.  per  year. 

For  the  next  1,000  h.p.    21.00  per  h.p.  per  year. 

For  the  next  1,000  h.p.  20.00  per  h.p.  per  year. 
All  over  6,000  h.p.  1'.).00  per  h.p.  per  year. 
The  company  purposes  building  a  series  of  low  head 
dams  on  the  Bow  River  within  the  city  limits  and  promises 
to  have  the  first  one  ready  by  May  1st,  1916,  and  supply  the 
city  with  the  excess  power  over  and  al)ove  the  Calgary  Power 
Company's  contract,  which  is  5,000  h.p.,  and,  as  has  been 
slated  elsewhere,  would  vary  from  2  to  5,000  h.p.  .\t  the  ex- 
piration of  the  Calgary  Power  Company's  contr.ul.  they 
wish  to  take  over  the  whole  of  the  city's  business,  and  in  the 
event  of  any  diminutions  of  power  during  the  low  water 
periods,  will  pay  for  the  cost  of  operating  the  city's  steam 
plant.  The  company  states  that  the  finances  are  already 
arranged,   should   the   city   enter   into  a  contract. 

It   is   maintained    llial    the   carrying   out   of   this   proposi- 
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tion  will  give  considerable  employment  at  the  present  time 
and  will  eliminate  long  transmission  lines  and  consequently 
reduce  the  danger  of  interruptions  to  a  negligible  quantity. 
The  matter  is  now  before  the  Power  and  Development  Com- 
mittee,  who   have   the   proposition   under    consideration. 


Regulating  Gates  at  Shawinigan  Falls,  Que. 

The  accompanying  illustration  gives  a  general  view  of 
one  section  of  a  movable  steel  dam  built  for  the  Shawini- 
gan Water  and  Power  Company  at  Shawinigan  Falls,  Que. 
This  dam  consists  of  two  portions,  as  the  river  is  divided 
into  two  channels  by  an  island.  One  portion  consists  of 
eight  gates,  and  the  second  portion,  which  is  the  one  illus- 
trated, consists  of  twelve  large  and  two  small  gates.  All  the 
large  gates  are  40  ft.  wide  in  the  clear  between  piers,  18  ft. 
high,  and  31  ft.  lift.  The  small  or  regulating  gates  are  con- 
tained in  the  gate  house.  They  are  16  ft.  wide  and  18  ft. 
high,  with  21  ft.  lift.  The  large  gates  are  lifted  by  means 
of  travelling  hoists  which  run  along  the  bridge,  which  is 
supported  by  towers  on  the  masonry  piers.  Hoisting  is  done 
by  means  of  screws  which  connect  with  the  vertical  .end  gir- 
ders of  the  gates.  When  lifted  to  their  highest  position,  the 
gates  are  sustained  by  being  connected  directly  to  the  bridge 
through  locking  pins,  which  are  operated  by  a  hand  lever 
from  the  platform  of  the  hoist.  The  hoisting  screws  may 
be  disconnected  and  the  machine  used  for  lifting  other  gates. 
In  the  illustration  all  the  gates  are  lifted  to  their  highest 
position.  Two  hoists  are  provided  for  the  12-gate  section 
of  the  dam,  and  one  hoist  for  the  8-gate  section,  all  of  which 
are  operated  electrically.  The  boiler  shown  in  the  illustra- 
tion on  the  platform  of  the  hoist  is  used  for  freeing  the 
gates  of  ice  when  this  becomes  necessary.  The  small  gates 
in  the  gate  house  are  provided  with  individual  screw  hoists 
of  a  type  similar  to  those  mentioned. 


Prince  Rupert  Turbo  Plant 

The  Grand  Trunk  Pacific  drydock,  Prince  Rupert,  B.  C, 
now  nearing  completion,  at  a  cost  of  two  and  a  half  million 
dollars,  will  be  electrically  equipped.  The  power  house,  104 
X  148  feet,  constructed  of  steel  and  concrete,  contains  two 
1,000  kw.  turbine  generators  and  a  steam-driven  air  com- 
pressor of  1,500  cubic  feet  capacity.  There  are  also  six  400 
h.p.  water  tube  boilers  supplied  with  automatic  stokers  of 
the  chain  grate  type.  A  system  of  underground  electrical 
conduits  has  been  installed  throughout  the  shipyard.  On  the 
dock  three  air  compressors  of  500  cubic  feet  each  and  twelve 
34-in.  centrifugal  pumps  are  electrically  driven.  Each  shop 
and  the  power  house  are  equipped  with  a  15-ton  electrical 
overhead   crane. 


Dorchester  Electric  Sold 

Only  one  bid  was  made  for  the  assets  of  the  Dorchester 
Electric  Company  when  these  were  put  up  at  auction  at 
Quebec  on  June  30.  The  bid  of  $100,000  was  made  by  Mr. 
C.  H.  Branchaud,  broker,  of  Montreal,  a  director  of  the 
Dorchester  Company,  and  also  one  of  the  incorporators  of 
the  new  hydro-electric  company  formed  to  supply  power  to 
Three  Rivers  and  Quebec  and  several  counties.  The  sale 
was  made  by  the  Royal  Trust  Company,  Montreal,  on  be- 
half of  the  holders  of  first  mortgage  bonds,  on  which  interest 
was  defaulted.  A  Quebec  correspondent  reports  that  action 
has  been  entered  to  annul  a  contract  on  behalf  of  Messrs. 
N'ictor  Ouellet,  Aldrique  Simoneau  and  Hubert  Eraser,  of 
Cape  St.  Ignace,  against  the  Royal  Trust  Company  and  the 
Dorchester  Electric  Company.  The  plaintiflEs  claim  irregular- 
ities  in   the  contract. 


The  official  opening  of  the   Chatham   Municipal   Hydro- 
electric   System    was    held    on    July    7th. 


Section  of  a  movable  steel  dam  built  by  the  Dominion  Bridge  Company,  for  the  Shawinigan  Water  and  Power  Company. 
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The  Effective  Illumination  of  Streets 

A  discussion  of  the  fundamental  purposes  to  be  served  by  Street  Illumination, 
and  the  best  methods  to  adopt  under  varying  conditions. 


by  Preston 

Improvement  in  street  lighting  involves  (I)  larger  muni- 
cipal appropriations;  (2)  more  efticient  lamps  and  accessories; 
(3)  greater  skill  in  application. 

Larger  Municipal  Appropriations. — The  public  is  gradu- 
ally becoming  acquainted  vi'ith  the  advantages  of  more  liberal 
use  of  light.  Use  of  the  streets  at  night  is  becoming  more 
general  throughout  a  greater  number  of  hours.  Require- 
ments for  good  street  lighting  are  becoming  greater  as  traffic 
becomes  denser  and  as  traffic  speed  increases.  Also  the  ad- 
vertising value  of  extensively  employed  light  is  commanding 
appreciation  in  mercantile  lines.  These  things  combined  are 
leading  to  larger  municipal  appropriations.  Larger  appro- 
priations mean  betterment  in  street  illumination  because  the 
mere  addition  of  lamps  with  no  increase  in  lighting  efficiency 
and  no  greater  skill  in  application  usually  improves  condi- 
tions. The  greatest  single  obstacle  to  satisfactory  street  il- 
lumination is  lack  of  funds. 

More  Efficient  Lamps  and  Accessories. — The  last  two 
years  have  witnessed  increases  of  25  to  50  per  cent,  in  effi- 
ciencies of  street  illuminants.  the  Mazda  C  incandescent  lamp 
and  the  magnetite  arc  lamp  having  progressed  contempor- 
aneously. At  the  present  time  in  the  magnetite  lamp  of  me- 
dium and  high  power,  in  the  Mazda  C  lamp  of  low.  medium 
and  high  power,  and  in  the  flame  arc  lamp  of  high  power 
there  are  available  illuminants  having  efficiencies  four  or  five 
times  greater  than  those  of  various  types  of  enclosed  carbon 
arc  lamps  which  were  the  principal  street  illuminants  in  this 
country  a  few  years  ago.  Some  advance  has  been  made  also 
in  the  design  of  lamp  equipment,  notable  among  which  are 
the  prismatic  refractor  and  a  variety  of  light-density  trans- 
lucent glassware  which  combines  fairly  good  diffusion  witli 
high  transmission.  These  improvements  in  the  ma- 
terials of  street  illumination  combined  with  the  increased 
sums  which  municipalities  are  appropriating  make  possible  a 
very  general  improvement  in  street  lighting. 

Skill  in  -Application. — Recently  installed  systems  are  al- 
most invariably  superior  to  the  systems  which  they  replace. 
Usually  the  improvement  is  due  in  part  to  greater  skill  on 
the  part  of  the  engineers  in  charge.  City  engineers,  central 
station  engineers  and  manufacturers  are  better  acquainted 
with  the  problems  and  have  actiuired  more  skill  in  meeting 
them.  The  result  is  street  illumination  of  greater  effective- 
ness. Notwithstanding  this  advance  there  are  but  few  prin- 
ciples of  street  illumination  which  are  regarded  as  thorou.gh- 
ly  established.  Although  the  subject  has  received  perhaps 
more  than  a  fair  share  of  discussion  and  study,  it  is  still  en- 
veloped in  much  uncertainty.  In  the  literature  and  in  prac- 
tice there  is  much  which  indicates  differences  of  opinion  in 
regard  to  principles  of  fundamental  importance.  It  must  be 
admitted  that  progress  in  the  conception  of  correct  princi- 
l)les  is  slow.  Yet  there  is  progress,  and  it  may  be  that  by  the 
lime  most  street  lighting  is  made  good,  those  of  us  who  l:i!k 
and  write  of  the  principles  may  reach  an  agreement  as  to 
what  constitutes  good  street  lighting. 

It  is  the  purpose  of  this  paper  to  discuss  the  variables  of 
street  illumination  and  the  i)rinciples  underlying  the  best  use 
of  modern  illuminants  and  accessories  imdcr  modern  condi- 
tions in  this  coimlry.  We  shall  consider  therefore  matters 
pertaining  more  especially  to  the  third   factor  entering  info 
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inii)rovcment  in  street  illumination  as  enumerated  in  the  first 
paragraph. 

Classification  of  Streets 

For  the  purposes  of  this  discussion  the  following  classi- 
fication of  streets  is  adopted: 

Class  Description 

la     Metropolitan  thoroughfares  of  greatest  distinction. 

lb     Important  city  streets  largely  travelled  at  night. 

2a     Business   streets  not  largely  traversed  at  night. 

2b     City  residential  streets. 

3a     Suburban  residential  streets. 

:.!b     Suburban  thoroughfares. 

It  will  be  apparent  that  requirements  for  street  illumin- 
ation are  diverse  as  among  these  dififercnt  classes  of  streets. 
For  example,  the  la  class  of  streets  is  distinguished  by  a  re- 
quirement for  dignified,  pleasing  fixtures  and  for  lamps  and 
illumination  which  should  be  of  fairly  high  intensity,  lighting 
building  fronts  as  well  as  street.  Streets  of  the  lb  class  are 
likely  to  be  characterized  by  much  show-window  and  sign 
lighting  which  augments  the  street  illumination  during  the 
hours  of  greatest  traffic.  Here  intensities  are  likely  to  be 
highest,  and  the  ordinary  fundamental  requirements  of  street 
lighting  are  supplemented  by  the  desirability  for  recognizing 
acquaintances  in  the  passing  throng  and  for  detailed  vision, 
approaching  that  common  to  interiors  at  night. 

In  streets  of  the  2a  class  a  moderate  intensity  of  illu- 
mination which  lights  building  fronts  as  well  as  street  is  cus- 
toniarj'.  Policing  purposes  and  good  seeing  conditions  for 
the  occasional  pedestrian  are  the  principal  desiderata.  In 
streets  of  the  2b  class  it  is  usually  desirable  to  keep  the  light 
upon  the  street  surface,  avoiding  brilliant  illumination  of  the 
upper  storeys  of  residence  fronts  and  providing  fairly  good 
lighting  for  the  low  density  vehicular  and  pedestrian  traffic. 

In  streets  of  the  3a  class  it  is  likewise  desirable  to  keep 
the  light  upon  the  street,  illuminating  the  sidewalks  well  to 
serve  the  purposes  of  pedestrians.  In  streets  of  the  3b  class, 
which  are  the  important  automobile  highways  connecting 
populous  centres,  the  principal  requirement  is  that  of  the 
automobile  driver.  Here  the  most  difficult  problems  of  street 
illumination  are  encountered. 

The  discussion  in  this  paper  is  applicable  in  varying  de- 
gree to  streets  of  these  six  classes. 

Objects  of  Street  Illumination 
From  several  points  of  view  the  objects  of  street  illum- 
ination may  be  stated  in  somewhat  different  ways.  The 
point  of  view  of  the  motorist  differs  from  that  of  the  pedes- 
trian which  in  turn  difTers  from  that  of  the  police  commis- 
sioner and  from  that  of  the  merchant.  When,  however,  one 
assembles  the  considerations  growing  out  of  all  liiese  several 
viewpoints,  those  of  first  importance  appear  to  fall  within 
IJK-  comprehensive  classification  presented  by  the  National 
IClectric  Light  Association  Street  Lighting  Committee  in 
1"J14  which  is  as  follows: 
Fundamental  Purposes  to  be  Served  by  Street  Illumination 

1.  1  )iscernnKiit  of  large  objects  in  the  street  and  on  the 
siilewalks. 

2.  Discernment  of  surface  irregularities  in  the  street  and 
on  the  sidewalks. 

:!.  Good  general  appearance  of  the  lighted  street. 

It   would   appear   that   in   proportion  as  these   three   pur- 


July  15,   1915 


THE     ELECTRICAL    NEWS 


19 


poses  are  served  tlie  street  illumination  will  be  regarded  as 
satisfactory,  and  it  may  be  concluded  that  no  street  light- 
ing installation  which  serves  these  three  purposes  reasonably 
well  can  be  regarded  as  unsatisfactory.  The  weight  to  be 
given  each  will  vary  in  different  streets  though  in  a  general 
way  it  is  probable  that  the  purposes  are  served  in  the  order 
named.  It  is  possible  to  install  at  a  low  cost  a  system  which 
will  reveal  large  objects  (purpose  No.  1)  while  failing  to 
serve  the  two  other  purposes.  With  increased  appropriations, 
or  more  efficient  illuminants,  large  objects  may  be  revealed 
to  better  advantage  and  surface  irregularities  (purpose  No.  2) 
may  also  be  revealed  although  the  third  object  may  not  be 
served.  With  still  larger  appropriations  and  still  more  effi- 
cient illuminants,  discernment  may  be  improved  and  a  pleas- 
ing appearance  for  the  street  (purpose  No.  3)  by  day  as  well 
as  by  night  may  be  had.  All  three  objects  may  be  served 
when  appropriations  are  adequate. 

Processes  of  Seeing 

In  streets  at  night  oljjects  are  seen  by  reason  of  contour, 
relief,  shadow  or  color. 

We  perceive  the  contour  of  objects  when  they  are  mark- 
edly different  in  brightness  from  their  background.  Since 
most  large  objects  on  the  street  at  night  are  darker  than  their 
background  we  perceive  them  usually  as  silhouettes. 

Contrasts  in  relief  are  perceived  when  the  exposed  sur- 
face of  an  adequately  illuminated  object  presents  areas  of 
different  reflecting  powers,  or  elements  which  are  more  or 
less  favorably  inclined  with  respect  to  incident  light,  or  ele- 
ments which  lie  in  the  shadow  of  other  elements  of  the  sur- 
face. 

We   may   perceive     small     objects     by     reason     of     their 


Fig.  1 

shadows  occasioned  by  the  interception  of  sharply  inclined 
rays  of  light.  Shadows  of  large  objects  are  not  always  or 
value  in  promoting  discernment  and  are  often  misleading  as 
in  case  of  the  shadow  of  a  telegraph  pole  thrown  across  the 
sidewalk. 

Color  contrasts  are  not  usually  relied  upon  since  in  in- 
stallations where  discernment  is  at  all  difficult,  color  is 
usually  lost  and  objects  are  perceived  more  readily  by  other 
means. 

The  several  kinds  of  contrast  perception  are  suggested  in 


I'igs.  1  and  2,  made  from  a  series  of  photographs  of  test  tar- 
gets. These  have  been  located  successively  in  six  representa- 
tive positions  lietween  lamps  in  a  street  where  both  centre 
and  curb  (both  sides)  units  were  installed.  Fig.  1  shows  the 
lighting  effects  by  the  centrally  mounted  lamps.  Fig.  2  cor- 
responds with  using  the  curb  lights  only.  The  targets  are 
substantially  the  same  color  as  the  street  surface.  It  is  to  be 
noted  that  those  which  are  most  clearly  revealed  receive  the 
least  light  and  are  silhouetted  against  tlieir  background. 
Those  least  distinctly  revealed  receive  on  the  observed  sur- 
faces about  the  same  light  as  their  background. 

Contrast   perception   is   the    ruling    visual    process    with 


Fig.  2 

which  street  illumination  is  concerned.  To  increase  con- 
trasts on  surfaces  to  be  seen  is  to  better  conditions  for 
vis.ion. 

Some  Considerations  Which  Are  Often  Ignored 

In  mucli  of  the  literature  of  street  illumination,  curves  of 
illumination  intensity  form  the  principal  basis  of  judgment 
as  to  effectiveness.  There  is  a  tendency  to  over-emphasize 
the  importance  of  incident  light  to  the  prejudice  of  other  im- 
portant considerations.  Three  of  the  principal  considerations 
which  are  not  emphasized  directly  by  study  of  illumination 
intensity  curves  are  presented  in  the  following  paragraphs. 

Silhouette  Effect. — When  the  writer  directed  attention  to 
the  silhouette  effect  in  1910,  there  existed  but  little  apprecia- 
tion of  its  importance.  During  the  five  years  which  have 
intervened  there  has  gradually  developed  a  greater  apprecia- 
tion of  the  extent  to  which  it  enters  into  conditions  of  visi- 
bility in  street  illumination.  Yet  its  very  general  applica- 
bility even  now  is  unrecognized  by  some  engineers.  There 
is  an  impression  that  only  in  lighting  of  very  low  intensity  is 
it  the  prevailing  method  of  discernment.  As  a  matter  of  fact 
the  silhouette  effect  is  pronounced  whenever  there  are  bright 
street  or  building  backgrounds.  A  photographic  under-ex- 
posure of  any  street  in  the  daytime  shows  objects  as  sil- 
houettes. The  casual  glance  of  an  automobile  driver  corres- 
ponds roughly  with  such  an  under-exposure.  The  majority 
of  observations  of  large  objects  on  the  streets  in  our  more 
intensely  lighted  thoroughfares,  especially  in  the  practice  of 
automobile  drivers,  falls  under  this  heading,  because  a  driver 
is   concerned   primarily   with   avoiding   obstacles   and   usually 
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looks  carefully  enough  only  to  detect  the  presence  of  pedes- 
trians and  other  objects.  Usually  he  sees  these  as  dark  ob- 
jects silhouetted  against  the  lighter  street  surface  or  building 
surfaces.  The  pedestrian  too  obtains  distant  views  of  large 
objects  as  silhouettes,  but  as  he  moves  more  slowly  and  ap- 
proaches olijecls  more  closely,  he  lias  oppcirlunity  for  closer 
observation,  and  in  the  more  brightly  lighted  streets  supple- 
ments discernment  by  silhouette  with  actual  observation  of 
surfaces  in  relief. 

Nature  of  Street  Pavement. — Modern  streets  which  re- 
quire greatest  care  in  lighting  are  traversed  by  automobiles. 
The  majority  of  them  are  paved  with  asphalt,  asphalt  block, 
wooden  block,  treated  macadam,  etc.  As  a  result  of  auto- 
mobile traffic  such  pavements  become  oiled  and  polished. 
The  high  spots  of  the  pavement  then  reflect  specularly. 

Figure  3  shows  measurements  of  horizontal  illumination 
intensity  and  of  brightness  at  the  angle  of  an  automobilist's 
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Fig.  3 

view.  The  broken  line  shows  horizontal  foot-candles  as 
measured  on  East  80th  Street,  New  York  City.  This  has  an 
ordinary  asphalt  pavement  and  is  illuminated  by  multiple 
enclosed  arc  lamps  365  feet  apart.  The  continuous  line  shows 
brightness  values.  It  will  be  noted  that  whereas  the  foot- 
candles  vary  in  the  ratio  of  46  to  1,  the  brightness  varies  in 
the  ratio  of  8  to  1.  This  is  a  street  in  which  automobile 
traffic  forms  but  a  small  part  of  the  total  traffic. 

Figure  4  shows  corresponding  data  for  upper  Seventh 
Avenue,  New  York  City,  which  is  a  street  largely  traversed 
by  automobiles.  The  street  is  paved  with  block  asphalt;  the 
horizontal  foot-candles  vary  in  the  ratio  of  10  to  1.  The  effec- 
tive brightness  varies  in  the  ratio  of  2  to  1.  The  impression 
of  uniformity  which  one  derives  from  a  trip  through  the 
street  is  expressed  by  this  brightness  ratio  rather  than  by 
the  foot-candles  ratio.  On  this  street,  which  is  of  the  boule- 
vard, central  parkway  type,  there  are  three  lines  of  lamps. 
The  linear  spacing  of  the  lamps  is  about  135  feet.  As  the 
street  is  fairly  level,  a  great  number  of  these  lamps  is  with- 
in view  at  a  given  time.  The  street  surface  consists  largely 
of  small  polished  areas  which  reflect  specularly.  In  driving 
through  the  streets  one  sees  reflected  in  these  small  polished 
areas  imperfect  images  or  part  images  of  distant  lamps.  Not- 
withstanding the  rather  wide  spacing  and  marked  non-uni- 
formity of  illumination  intensity,  the  effect  is  one  of  remark- 
able uniformity  of  lighting.  In  driving  one  looks  at  the 
street  surface  300  feet  or  more  away,  and  the  surface  which 
one  sees  is  rendered  bright  by  lamps  which  may  be  one- 
quarter,  one-half  or  even  one  mile  away.  Consequently  the 
surface  between  lamps  viewed  from  this  angle  is  almost  if 
not  quite  as  bright  as  is  the  surface  near  or  directly  under 
the  lamps. 

Any  street  which  is  largely  traversed  by  automobiles, 
and  which  has  i)avement  of  the  types  named  above,  is  likely 
to  appear  rather  dark  because  of  the  oil  wliiili  is  deposited 
upon  it  from  automobiles.  It  is,  however,  a  most  favorable 
surface  for  street  lighting  purposes  because  of  its  tendency 
to  reflect  specularly.  It  was  found  that  Seventh  Avenue, 
New  York  City,  described  above,  has  three  to  four  times  the 


effective  brightness  per  lumen  of  incident  light  as  another 
prominent  thoroughfare  which  is  paved  with  Belgian  block. 

Recognition  of  the  fact  that  modern  streets  are  likely  to 
be  characterized  by  more  or  less  of  this  specular  quality 
necessitates  important  alterations  in  some  of  the  theories 
regarding  street  lighting  which  have  prevailed  in  the  past  and 
which  are  held  at  the  present  time  by  some  engineers. 

Relation  Between  Lamps  and  Street  Surfaces 

The  effect  of  glare  in  street  illumination  is  dependent 
primarily  upon: 

1.  The  extremes  of  contrast  within  view;  that  is,  con- 
trast in  brightness  between  the  light  source  and  tlie  illumin- 
ated surfaces. 

2.  The  visual  angle  separating  the  glaring  source  from 
tlie  observed  surfaces. 

3.  The  portion  of  the  field  of  view  which  is  illuminated. 
Glare  militates  against  good  street  illumination,   first   in 

decreasing  ability  to  see,  and  second,  in  rendering  unpleas- 
ant the  appearance  of  the  installation  and  the  street.  Inso- 
far as  it  reduces  visual  power  it  manifests  itself  in  three 
ways : 

First,  actual  diminutions  in  ability  to  perceive  small  con- 
trasts in  the  presence  of  a  bright  light  source. 

Second,  distraction  of  attention  as  a  result  of  which 
small  contrasts  may  not  be  perceived  when  viewed  casually. 

Third,  a  temporary  dazzjing  effect  which  persists  for  a 
few  moments  after  a  bright  light  source  is  viewed  directly. 

If  a  single  brilliant  light  source,  as  a  bare  Mazda  C  lamp 
is  located  over  a  dirt  road  in  the  country,  the  glare  is  very 
bad.  If  the  lamp  is  raised  to  a  greater  height  or  moved  to 
one  side  of  the  road,  or  if  the  lamp  is  enclosed  in  a  diffusing 
globe,  the  glare  is  lessened.  If  a  number  of  additional 
lamps  are  strung  beyond  it  along  the  road,  the  glare  is  fur- 
ther reduced.  If  the  lamps,  instead  of  being  located  over  a 
dirt  road,  are  located  over  a  treated  macadam  road,  or  better 
still,  over  an  asphalt  road,  the  glare  is  less  serious.  Light 
colored  buildings  along  the  street  also  assist  reducing  the 
glare.      In    short,    anything   which    reduces   the    contrast    be- 
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tween  the  light  source  anil  the  road  surface,  or  which  separ- 
ates the  bright  light  source  from  the  road  surface,  reduces 
the  effect  of  glare. 

Sweet,  in  1910,  studied  that  part  of  the  effect  of  glare 
which  is  a  measurable  reduction  in  the  ability  to  see,  using 
a  single  light  source  in  a  dark  room.  He  found  under  these 
exaggerated  conditions  that  a  large  reduction  in  visual  jiower 
could  be  traced  to  the  presence  of  a  bright  li.ght  source  close 
to  the  centre  of  the  field  of  vision.  In  1914  working  with 
others  on  the  campus  of  the  University  of  Wisconsin,  he 
pursued  his  researches,  and  has  given  preliminary  publication 
to  some  very  interesting  results.  In  this  latter  research  he 
em]>Ioyed  from  two  to  four  lamps  niounticl  at  various 
heights  and  with  various  spacing  intervals  over  ;i  dirt  rn;id 
about  350  feet  long.  It  is  not  proposed  at  this  time  to  enter 
into  a  discussion  of  these  tests,  but  it  may  be  noted  that  the 
imly  conclusions  which  they  can  indicate  are  those  which 
would  apply  to  a  short  stretch  of  dirt  road.  The  modilica- 
tions    introduced    by    street    pavements    of    better    reflecting 
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qualities,  by  building  along  the  street,  and  by  a  greater 
length  of  illuminated  street,  have  no  part  in  this  research. 
This  is  a  serious  limitation,  because  the  effect  of  glare  in 
street  lighting  is  very  largely  reduced  by  each  of  these  three 
factors.  The  two  researches  make  available  valuable  infor- 
mation which  has  its  bearing  upon  street  lighting  principles. 
Tf,  however,  the  data  are  considered  without  due  regard  to 
the  limitations  under  which  the  tests  were  made,  there  is 
danger  of  forming  an  exaggerated  idea  of  the  importance  of 
adopting  measures  which  will  reduce  the  effect  of  glare  by 
decreasing  the  brightness  of  light  sources  to  low  values. 
Since  the  problem  is  really  one  of  reducing  contrast  between 
the  light  source  and  the  illuminated  surfaces,  the  more  con- 
structive way  of  accomplishing  the  desired  end  is  to  increase 
the  brightness  of  the  illuminated  surfaces  rather  than  to  dim 
the  light  sources  unduly.  Excessive  brightness  of  light 
sources   must   of  course   be   reduced.      It   is   common   experi- 


ence that  a  simple  diffusing  globe  accomplishes  this  reason- 
ably well  under  most  conditions.  Too  great  reduction  in  the 
brightness  of  the  light  source  is  unsatisfactory  psychologi- 
cally. We  like  a  bright  light  source — we  are  dissatisfied  with 
illumination  in  which  a  bright  light  source  is  not  visible. 
Therefore  the  thing  to  do  is  to  eliminate  glare  by  increasing 
the  Ijrightness  of  the  street  surface,  and  where  desirable, 
that  of  surroundings,  and  by  reducing  the  brightness  of  the 
light  sources  moderately  throughout  the  angles  at  which 
they  are  viewed. 

With  these  considerations  concerning  the  importance  of 
the  silhouette  effect,  specular  reflection  from  pavements  and 
glare  well  in  mind,  we  may  proceed  to  a  discussion  of  the 
variables  of  street  illumination  and  of  the  several  factors 
which  the  engineer  must  study  in  planning  a  street  lighting 
installation. 

(Concluded  in  August  1  issue.) 


Electrically-Propelled  Fire  Apparatus 

Notes  on  Their  Successful  Operation  in  Various  Cities— Dependability, 
Economy  and  Speed,  Important  Factors 

By  A.  Jackson  Marshall* 


Ever  since  the  first  fire  department  was  organized  in 
ancient  Rome,  for  centuries  countries  have  vied  with  one 
another  in  the  development  of  efficient  fire  controlling  ap- 
paratus, endeavoring  to  make  fire  the  "servant"  rather  than 
tlie  "master"  of  man.  One  of  the  greatest  problems  has 
been  the  propulsion  of  fire  apparatus,  and  at  present  the 
greatest  effort  is  being  made  to  develop  motor-propelled 
appliances.  It  is  interesting  to  follow  the  development  of 
fire-fighting  from  the  early  period  when  the  "bucket  brigade" 
was  the  most  efficient  means  of  combating  the  enemy.  The 
hand  engine  and  man-pulled  hose  carriage  were  considered 
marvels  of  efficiency  in  their  day,  but  it  is  with  a  mi.xture  of 
curiosity  and  amusement  that  we  now  look  upon  apparatus 
relegated  to  the  glass  cases  and  rusty  environs  of  museums. 
In  1875,  shortly  after  the  period  of  the  great  fires  which 
devastated  some  of  our  cities,  a  new  movement  sprang  up 
which  heralded  the  modern  building  era  and  modern  fire- 
controlling  appliances.  It  was  at  this  time  that  steam  en- 
gines came  into  general  use.  The  inclusion  of  fire  fighting 
amongst  the  scientific  problems  of  the  day  as  one  worthy 
of  serious  consideration  dates  from  modern  times,  and  hence 
the  many  improvements  which  have  been  introduced  into 
its  practice  are  all  of  such  recent  origin  that  even  now  they 
are  only  just  emerging  from  an  embryonic  stage. 

It  is  with  considerable  interest  that  fire  chiefs  through- 
out the  country  are  watching  the  results  and  performance  of 
electrically-propelled  fire  trucks  and  engines  in  the  cities 
where  they  have  been  adopted.  The  very  many  obstacles 
that  present  themselves  in  the  changing  of  horse-drawn  to 
motorized  apparatus  of  a  large  fire  department  are  such  that 
the  utmost  care  must  be  used  to  secure  that  method  of  pro- 
pulsion for  apparatus  that  will  give  speed,  reliability,  and  effi- 
ciency, together  with  ease  and  economy  of  operation.  In 
these  points  the  advantage  of  the  electric  over  other  methods 
of  propulsion  is  fast  establishing  itself. 

The  First  Installation 

The  first  storage  battery  driven  fire  engine  in  this  coun- 
try came  into  e-xistence  in  1912  when  Engine  217  of  the  New 
York  Fire  Department  was  converted  into  an  electrically- 
propelled  apparatus.  The  Edison  Monthly  gives  an  interest- 
ing account  of  its  history  and  operation: — 

"The  early  history  of  217  is  well  known.  The  engine, 
originally    a   horse-drawn    steamer    of   the    largest    size,    was 


*  Secretary  Klectric  Vehicle  Association  of  America. 


converted  into  the  motor  type  by  the  removal  of  its  forward 
running  gear  and  the  substitution  of  two  couple  gear  freight 
wheels,  a  storage  battery  and  the  necessary  steering  and  con- 
trolling devices.  This  conversion  cost  $4,000  and  it  gave  to 
the  city  an  engine  that  would  have  cost  not  less  than  ten 
thousand  dollars  had  new  apparatus  been  purchased;  in  other 
words,  a  dependable  steam  pumping  engine  was  continued  in 
service  with  added  speed  and  greater  radius  of  operation. 

"With  the  exception  of  battery  renewals  and  replace- 
ment of  minor  parts,  it  stands  today  just  as  it  did  when  it 
went  in  to  service  on  April  24th,  1912.  The  bills  for  repairs 
and  renewals  during  the  two  years  have  come  to  just  $744.29, 
.$486.97  of  which  was  for  battery  renewals  that  were  made 
after  the  machine  had  been  in  service  a  year  and  a  half.  The 
balance  includes  minor  parts,  labor  and  decorating,  for  the 
engine  has  taken  part  in  two  street  parades.  Adding  deprecia- 
tion and  the  cost  of  charging,  operation  of  this  engine  has 
cost  the  city  just  $1,370.03. 

"The  cost  of  motive  power  for  this  same  type  of  engine, 
but  with  horses  instead  of  a  storage  battery,  is  $1,469.06  for 
two  years.  These  figures  are  based  on  the  records  of  two 
stations  which  ordinarily  respond  to  about  the  same  num- 
ber of  calls  as  217.  The  sum  includes  depreciation  on  horses 
and  harness  and  stable  equipment,  which  at  ten  per  cent,  is 
$105.98  a  year.  Feed,  shoes,  and  veterinary  service  for  three 
horses  cost  $516.86,  while  the  repairs  vary.  As  a  rule,  better 
service  costs  more  money.  In  this  case  the  Fire  Department 
not  only  has  a  better  piece  of  apparatus,  but  one  on  which  it 
is  saving  money.  The  economy  claim  is  supported  by  the 
records  of  the  department — the  claim  of  superiority  is  based 
on  the  actual  performance  of  the  engine.  In  the  case  of  fire 
fighting  this  is  rated  principally  by  the  speed  in  getting  to  the 
blaze.  To  begin  with,  the  engine  saves  time  in  getting  out 
of  the  house,  for  there  are  no  horses  to  harness  (incident- 
ally the  passing  of  the  horse  has  done  away  with  the  stalls, 
and  the  space  thus  saved  is  utilized  for  garaging  the  car  of 
one  of  the  department  chaplains).  With  no  time  lost  in  har- 
nessing and  with  greater  speed  through  the  streets  and  a  wider 
range  of  operation.  No.  217  is  often  the  first  engine  at  hyd- 
rants to  which  in  the  days  of  the  horse  it  was  due  third." 

The  experience  of  Philadelphia  with  electric  fire  appar- 
atus has  been  most  successful.  Two  years  ago  the  first  step 
was  taken,  and  Engine  No.  20,  a  first-class  steam  fire  engine 
weighing  10,500  pounds,  horse-drawn,  was  equipped  with  an 
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attached  two-wheel  storage  battery  tractor.  The  excellent 
performance  of  Engine  No.  30  during  the  tests  made  in  the 
conjested  traffic  zone  induced  the  Bureau  to  convert  two 
smaller  class  steam  fire  engines,  horse-drawn,  to  battery 
tractors,  also  the  two  horse-drawn,  high  pressure  hose  wag- 
ons to  storage  battery  apparatus.  In  addition  to  these  five 
pieces  of  electric  apparatus  the  city  of  Philadelphia  has  re- 
cently ordered  two  combination  hose  and  chemical  wagons, 
and  one  65-ft.  aerial  truck  to  be  storage  battery  driven.  This 
re-order  should  be  especially  gratifying  to  the  manufacturer, 
as  showing  that  the  electric  has  proved  satisfactory  under 
high  speed  conditions.  In  a  report  on  electric  fire  apparatus 
given  by  chief  mechanician  George  S.  Walker  before  the 
Electric  Vehicle  Association  Convention  last  year,  some  very 
interesting  tests  were  described,  in  which  the  electric  ex- 
celled all  the  specifications  demanded.  In  one  performance 
of  a  fire  engine  equipped  with  electric  tractor,  a  distance  of 
four  miles  was  covered  in  eleven  minutes,  while  the  same 
distance  consumed  30  minutes  with  horse-drawn  apparatus. 
Chief  Walker  says  of  this  performance: — 

"This  test  was  made  to  corroborate  our  belief  in  the 
battery  tractor,  and  any  person  conversant  with  the  terri- 
tory traversed  is  well  aware  that  it  is  no  easy  going.  Along 
that  route  there  are  many  hills,  and  one  extremely  shar]). 
dangerous  curve,  and  the  time  made  on  that  run,  11  minutes, 
stands  today  as  record  time  not  excelled  by  any  fire  appar- 
atus of  any  make,   weighing  very   nearly   six  tons,   over   the 

same  route The  facts  presented  to  me  after  over  a 

year's  experience  are  so  satisfactory  and  the  results  so  grati- 
fying that  I  unhesitatingly  say  that  for  use  in  the  conjested 
traffic  zone  and  the  close  adjacent  territory  thereto,  of  any 
large  city  similarly  situated  as  is  Philadelphia,  the  storage 
battery  tractor  is  the  very  best  method  of  propulsion  for  fire 
apparatus  that  is  presented  by  any  present-day  methods,  and 
I  sincerely  wish  that  the  Bureau  will  be  able  in  the  near 
future  to  receive  the  necessary  funds,  that  the  present  small 
number  of  motor  apparatus  may  be  so  augmented  that  our 
city  will  possess  the  requisite  number  of  apparatus  that 
modern  methods  demand  of  the  Department  of  Public 
Safety." 

No  more  convincing  proof  of  the  superiority  of  the  elec- 
tric fire  apparatus  could  be  obtained  than  a  letter  from  Chief 
Engineer  W.  B.  Daggett,  of  Springfield,  Mass.,  in  which  he 
states  that  the  actual  use  in  the  service  of  the  department  has 
shown  one  of  the  chief  advantages  of  battery-driven  appar 
atus  to  be  absolute  positiveness  in   starting. 

"The  pieces  we  have  here,"  he  states,  "have  never  failed 
to  start  instantly,  and  our  experience  with  them  has  been 
such  as  to  inspire  a  feeling  of  confidence  that  they  are  sure 
to  start  when  needed,  at  any  time  or  place. 

"We  have  as  good  gas  cars  as  are  owned  hy  any  city, 
but  there  are  times  when  the  crank  is  used  more  than  once 
to  start  the  engine,  and  as  the  larger  the  engine  the  more 
time  it  takes,  also  the  greater  the  diHiculty  to  spin.  Up  to 
the  present  time  we  have  not  thought  of  failure  in  starling 
with  our  battery-driven  apparatus  and  no  piece  has  been  out 
of  service  a  minute  since  tliey  were  installed. 
Maintenance  is  Low 

"The  battery  in  the  aerial  truck  is  two  years  old.     It  is 
my   belief,   that   making   due  allowance   for   the  operation   of 
the  batteries  under  adverse  conditions,  the  cost  of  maiiiliEi 
ance  of  a  piece  of  apparatus  is  as  fidlows: 

Renewal   of  plates   (in    four  years)    .$,500.00 

Renewal  of  separators  (in  two  years)  'M  cells  at  35c.  28.00 
Charging  batteries  (in  four  years  at  $60  per  year).  240.00 
Broken  jars   (four  yeais  at  $7  per  year)    28.00 

Total   in   four  years $T'.Mi.O() 

Total  in  one  year ID'.I.OO 

"In  other  words,  1  estimate  $200  per  year  as  the  cost  of 
nKiintenaiKe   of  a   liallcry-driven   aerial    la<lder   truck   of   such 


size  and  capacity  as  was  formerly  drawn  to  fires  by  three 
horses." 

When  it  is  considered  that  the  maintenance  and  upkeep 
of  three  horses  varies  from  $.500  to  $000  per  year,  it  is  evi- 
dent why  Chief  Daggett  is  so  enthusiastic  in  his  report  of  the 
electric   apparatus. 

In  Baltimore.  Md.,  Engine  No.  .■J2  of  the  Fire  Depart- 
ment is  equipped  with  a  storage  battery  tractor,  "which," 
says  Chief  Enrich,  "is  the  most  reliable  and  economical 
apparatus  in  the  whole  department,  and  can  always  be  de- 
pended upon." 

The  city  of  Akron,  Ohio,  owns  a  G5-ft.  aerial  truck 
equipped  with  electric  tractor  which,  at  a  demonstration  of 
speed  and  climbing  grades,  went  up  a  i:)  per  cent,  grade 
when  carrying  a  full  complement  of  men  and  equipment  and 
attached  to  the  truck,  at  the  rate  of  11  miles  per  hour,  and 
on  level  streets  the  tractor  propelled  the  truck  at  the  rate 
of  26  miles  per  hour  without  any  trouble  or  showing  in  the 
least  any  loss  of  power. 

"In  my  judgment,"  said  Chief  Mertz,  "the  storage  bat- 
tery has  solved  the  problem  of  converting  horse-drawn  steam 
fire  engines  and  hook  and  ladder  trucks  of  any  fire  department 
to   self-propelled   apparatus   from  a  practical   standpoint." 

As  in  other  departments  where  the  horse  is  being  super- 
seded by  self-propelled  vehicles,  it  will  not  be  long  before 
every  fire  department  of  any  size  will  be  entirely  motorized. 

It  is  now  a  question  which  will  prove  the  most  efficient 
means  of  propulsion,  petrol  or  the  storage  battery.  It  is  an 
established  fact  that  the  electric  vehicle  is  more  economical 
to  run  than  a  gasoline  car.  Without  doubt  the  gasoline  ve- 
hicle has  its  own  sphere,  and  as  Chief  Avery,  of  Worcester, 
Mass.,  states,  its  use  in  suburban  districts  will  not  be  super- 
seded, but  for  the  exacting  work  in  the  conjested  and  busi- 
ness centres  "the  electric  vehicle,"  he  states,  "will  be  the 
future   machine    for    fire-fighting." 

The  economy  of  operating  an  electric  is  due  largely  to 
its  few  working  parts,  .'^s  against  the  gasoline  motor  and 
transmission  and  the  large  number  of  working  parts,  a  num- 
ber of  which  are  reciprocating  in  their  action,  the  electric  is 
driven  by  one,  two  or  four  motors,  as  the  case  may  be,  and 
the  movement  is  a  revolving  one,  the  least  wearing  of  all 
movements.  In  addition,  these  motors  are  revolved  by  elec- 
tric magnetism  and  not  by  destructive  explosive  forces.  The 
electric  car  has  less  than  one-half  the  total  parts  required 
with  a  gasoline  car.  The  life  of  the  storage  battery  in  this 
class  of  service  is  estimated  at  upwards  of  five  years  with 
one  renewal.  This  estimation  is  given  by  Chief  Daggett,  of 
Springfield,  who  has  had  considerable  experience  with  elec- 
tric  fire  ai)paratus. 

Figures  Are  Dependable 

As  for  reliability,  numy  of  tin-  above  slalcments  of  vari 
ous  fire  chiefs  bear  witness  to  the  absolute  dependability  of 
the  electric.  Its  ease  of  operation  and  jiromptness  of  action 
arouse  utter  confidence  in  it.  'The  battery  tractor  has  the 
advantage  of  the  gasoline  ajiparatns,"  states  Chief  Walker, 
"in  answering  alarms,  due  In  llu-  fact  thai  il  is  simply  neces- 
sary for  the  driver  to  gel  on  the  seal,  throw  on  his  con- 
troller, and  It  is  under  headway  in  less  time  than  is  taken  to 
crank  the  motor.  It  eliminates  the  characteristic  ignition  and 
carbureter  troubles  in  starting  the  motor  in  cold  weather,  and 
llu-  alteiidanl   radiator  troubles  of  freezing  and  leaking." 

.\no(lur  characteristic  of  the  electric  fire  apparatus 
wbiib  commends  itself  to  the  heads  of  lire  di  parlmenls.  is  its 
abstdute  cleanliness.  The  clrilric  does  away  with  llie  of 
fensive  odurs  of  horses,  and  llu-  customary  lillcr.  dirt  and 
flies,  allows  more  room  in  the  station,  eliminates  all  odors 
of  gasoline  and  oil.  reduces  the  element  of  fire,  which  is  char- 
acteristic of  gasoline  equipnuiil  As  lluic  is  comparatively 
no  grease  it  is  much  easier  to  keep  llu  apparatus  clean  and 
of  good  appe. nance,  all  ol  uhub  adds  very  greatly  to  the 
s;milation    nl    llie    slalion. 
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Medicine  Hat's  Power  and  Pumping  Plant 

Three  750  Kv.a.  Condensing  Type  Steam  Turbo-Generators  Operated  by  Gas- 
Fired  Boilers— First  in  Simplicity  and  Reliability 


In  1912  the  City  of  Medicine  Hat,  Alberta,  under- 
took the  installation  of  a  new  power,  pumping  and 
filter  plant. 

The  scheme  recommended  inchided: — 

1.  A  concrete  intake  pier  with  a  30-inch  cast  iron 
intake  pipe  from  it  to  a  suction  well  on  the  river  bank, 
which  was  already  under  construction. 

2.  A  6,000,000-gaIlon-a-day  mechanical  gravity  fil- 
ter plant,  witii  i)rovision  for  a  minimum  of  three  liours' 
sedimentation  and  a  clear  water  basin  under  the  filters 
with  a  capacity  of  125,000  gallons. 

3.  Three  3,000,000-gallon-a-day  low  lift  pumps  for 
pumping  raw  water  from  the  suction  well  to  the  co- 
agulation basins  or  to  the  condensers  as  hereafter  de- 
scribed. 

4.  Three  3,000,000-gallon-a-day  high  lift  pumps  for 
raising  filtered  water  from  the  clear  water  basin  to 
the  service  reservoir  or  pumping  it  into  the  distribu- 
tion system. 

5.  Four  400  h.p.  water  tube  boilers  set  in  two  bat- 
teries. 

6.  Three  750  kv.a.  condensing  turbo-generators 
with  an  overload  capacity  of  25  per  cent,  for  two  hours. 

7.  A  3,000,000-gallon  service  reservoir  on  the  site 
previously  referred  to. 

8.  9,500  feet  of  20-inch  rising  main  from  the  plant 
to  the  reservoir,  with  an  IS-inch  feeder  ofl:  the  main 
along  Sissons  Street  for  11,000  feet  to  connect  with  the 
low  level  system  through  a  pressure  regulating  \'alve 
set  to  maintain  a  pressure  on  this  system  practically 
the  same  as  that  previousl)-  afl^orded  by  the  old  stand- 
pipe. 

Choice  of  Prime  Mover 

The  selection  of  the  t^'pe  of  prime  mover  to  be 
adopted  for  the  new  plant  was  an  important  matter. 
The  choice  lay  between  gas  fired  steam  boilers  with 
turbo-generators  and  gas-engine  driven  generators. 
The  steam  plant  was  the  cheaper  one  to  install,  was 
more  flexible,  and  was  considered  more  reliable  and 
easier  to  maintain,  but  was  admittedly  inferior  to  the 
other  from  the  point  of  view  of  fuel  consumption.  An- 
other factor  which  had  to  be  considered  was  the  possi- 
bility of  the  city's  being  obliged  to  resort  to  the  use  of 
coal  fuel.  It  is  considered  unlikely  that  such  a  con- 
tingency will  arise,  at  least  during  the  life  of  the  pre- 
sent plant.  Both  types  of  prime  mover  permit  of 
changing  over  to  the  use  of  coal,  but  the  steam  plant 
is  the  more  convenient  and  economical  in  this  respect, 
as  no  provision  in  the  power  station  for  additional 
equipment  is  needed.  Hence,  having  regard  to  the  low 
cost  of  fuel,  it  appeared  that  the  considerations  gov- 
erning the  choice  of  prime  mover  were,  in  order  of  im- 
portance: — 1st,  simplicity  and  reliability;  2nd,  first 
cost ;  3rd,  cost  of  operation,  including  operators'  sal- 
aries, cost  of  renewals,  and  repairs.  Gas  fired  boilers 
and  turbo-generators  were  therefore  recommended, 
with  all  pumps  and  other  secondary  equipment  motor- 
driven  except  the  boiler  feed  pumps  and  one  reserve 
exciter  unit. 

Power  Plant 

The  following  description  of  the  power  plant  will 
be  found  of  interest. 


The  boiler  room  and  generator  room  floors  are  on 
the  same  level.  The  boilers  are  gas-fired,  and  induced 
draugiit  is  provided  by  two  steam-driven  fans  in  the 
smoke  duct,  discharging  immediately  above  the  roof 
through  an  8-foot  steel  stack.  Each  boiler  has  4,020 
sq.  ft.  of  heating  surface.  There  are  two  feed  pumps — 
a  multi-stage  turbine  pump  driven  by  a  steam  turbine, 
usually  in  service,  and  a  reciprocating  pump  as  a 
standby.  Both  feed  pumps  have  suction  connections 
under  a  moderate  head  from  a  concrete  feed  water 
tank  in  the  corner  of  the  boiler  room,  which  can  be 
filled  ofT  the  discharge  main  or  by  the  service  pump 
drawing  from  the  sedimentation  basins.  The  feed 
pumps  and  fan  engines  exhaust  into  a  Reilly  multi- 
coil  vertical  heater. 

Each  turbo-generator  unit  consists  of  a  Eraser  and 
Chalmers  3,600  r.p.m.  steam  turbine  direct  connected 
to   a    Siemens   2,200-volt,   3-phase,  60-cycle,   750-kv.a. 


Turbo-generators  and  switchboard— Medicine  Hat. 

generator.  A  Koerting  ejector  condenser  is  provided 
for  each  unit,  and  the  injection  water  for  the  condenser 
is  taken  from  the  discharge  header  of  the  lov\'  lift 
pumps  through  a  small  centrifugal  booster  pump  to  in- 
crease the  pressure  of  the  discharge  of .  the  low  lift 
pumps  sufficiently  for  the  condenser  supply.  The  dis- 
charge from  the  condenser  enters  an  open  concrete 
hot  well.  A  common  motor  drives  both  the  booster 
pump  and  a  small  centrifugal  return  pump  with  sub- 
merged suction  in  the  hot  well  which  returns  any  de- 
sired proportion  of  the  water  from  the  hot  well  to  the 
coagulation  basins.  This  is  effected  by  connecting  the 
low  lift  pump  header  through  a  pipe  with  the  discharge 
of  the  return  pump.  After  the  junction  of  the  return 
pipes,  the  water  flows  through  one  pipe  equipped  with 
a  water  level  controller,  to  the  coagulation  basins. 
Thus  there  are,  so  to  speak,  two  circuits  for  the  low 
lift  pump  discharge — one  through  the  booster  pumps, 
condensers  and  return  pumps  to  the  common  supply 
main  to  the  basins,  and  the  other  direct  to  this  common 
supply  main  from  the  low  lift  discharge  header.  By 
simple  hand  regulation  it  is  possible  to  turn  any  pro- 
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]iortion  of  the  low  lift  pump  discharge  into  the  coagu- 
lation basins  for  the  domestic  supply,  or  any  propor- 
tion of  it  may  be  used  for  condensing  purposes  and 
afterward  returned  to  the  coagulation  basins  for  do- 
mestic use,  or  allowed  to  waste  to  the  river  through 
an  oxcrllow  and  drain  from  the  hot  well.  All  of  the 
condensing  water  automaticall\-  runs  to  waste  when 
the  filters  are  shut  down. 

There  are  two  exciter  sets  for  the  main  units — one 
motor  driven,  and  the  other  direct  connected  to  a  Terry 
steam  turbine. 

The  main  switchboard  has  eight  panels — two  for 
the  generator  control,  one  for  the  exciter  control,  one 
for  tlie  Tirrel  voltage  regulatt)r,  two  for  the  outgoing 
lines,  one  for  the  high  tension  current  supply  to  the 
high  lift  pump  motors,  and  one  for  the  supply  to  the 
transformers,  which  deliver  220-volt  current  for  the 
low  lift  pump  motors,  wash  water  and  circulating 
]nnni">s,  blower,  exciter,  lighting,  etc. 

The  condensers,  circulating  pumps,  air  duct  to  tur- 
bines, service  pump  and  transformers  are  located  in 
the  basement  under  the  generator  room. 

The   pump   room   floor   is  on   two   levels,      (^n   the 


Gas  fired  boilers— Medicine  Hat. 

higher  level,  which  is  at  the  same  elevation  as  the 
generator  basement  floor  and  the  floor  of  the  filter  pipe 
gallery,  are  the  high  lift  pumps,  the  wash  water  pump 
and  the  blower  for  the  filters,  and  the  switchboard 
controlling  these  units.  The  low  lift  pumps  are  on 
the  lower  floor,  or  in  the  pump  pit,  with  shafts  about 
17  feet  above  low  water.  These  pumps  have  inde- 
I)endent  16-inch  cast  iron  flanged  suctions,  laid  in  a 
concrete  tunnel  passing  under  the  west  coagulation 
basin  to  the  suction  well.  These  suctions  are  provided 
with  foot  valves,  and  the  pumps  are  also  ecjuipped 
with  ejectors  fcjr  priming.  The  high  lift  |)umps  are 
two-stage  Drysdale  turbine  pumps,  direct  connected  to 
325  h.p.  Siemens  induction  motors,  taking  current  at 
2,200  volts. 

In  cold  weather,  one  Kiw  lift  pump  can  sup])ly 
enough  cooling  water  for  twt)  turbo-generators,  but  in 
the  summer  two  low  lift  pumps  arc  recjuired  for  this 
service  if  it  is  desired  to  limit  the  temperature  of  the 
water  entering  the  cuagulati(jn  basins  to  about  80  deg. 
I'".  Condensing  turbo-generators  were  adopted  l)ecause, 
ajiart  from  l)eing  UKjre  efificienl,  this  featiu'e  resulted 
indirectly  in  a  lower  first  cost  f(ir  the  whole  plant  on 
account  of  the  smaller  boiler  ca|)acity  re(|uiie(l,  thus 
showing  a  saving  in  the  cost  of  buildings  as  well  as  in 


the  cost  of  boilers.  Impulse  turbines  and  ejector  con- 
densers were  adopted  on  account  of  their  simplicity 
and  reliability. 

Electrical  Distribution 

The  section  in  the  immediate  vicinity  of  the  pcnver 
house  is  supplied  with  electrical  energy  at  2,200  volts 
directly  from  the  main  station.  Beyond  this  area  the 
supply  at  the  same  potential  is  taken  from  a  sub-sta- 
tion located  in  the  industrial  district  of  the  city,  about 
four  miles  from  the  generating  plant.  Transmission 
is  at  13,200  volts.  The  sub-station  is  a  reinforced  con- 
crete building  with  brick  and  tile  curtain  walls  and 
concrete  trim.  At  present  it  contains  three  500  k.v.a. 
General  Electric  water-cooled  transformers,  with  the 
necessary  switching  equipment.  Space  is  provided  for 
three  more  transformers,  and  there  is  a  five-ton  hand 
travelling  crane  serving  the  main  floor. 

In  August,  1913,  the  engineer  at  the  request  of  the 
city  submitted  a  report  and  preliminary  plans  for  a 
scheme  covering  the  ultimate  development  of  the  plant 
within  the  limits  of  the  present  site.  During  the  pre- 
ceding j-ear  the  development  of  the  city  had  been  re- 
markable, and  the  very  favorable  rates  quoted  con- 
sumers for  electrical  power  had  minimized  the  effect 
the  oft'er  of  free  or  very  cheap  natural  gas  was  exjiect- 
ed  to  have  in  curtailing  the  demand  on  the  municipal 
power  plant.  Larger  sized  units  were  recommended, 
suitable  for  a  gradual  extension  of  the  plant.  The 
ultimate  capacities  provided  for  were: — 

Filter   capacity    311.000.000   gals,   a   day 

Boiler  caiJacity 16,000    h.p. 

Turbo-generator   capacity   .  24,750  kv.a. 

High   lift  pumping  capacity  3.3.000.000   gals. 

Low   lift   pumping   capacity  55,000,000   gals. 


day 

day 


The  cost  of  the  initial  installation  was  in  the  neigh- 
borhood of  $500,000.  Mr.  R.  S.  Lea,  M.  Inst.  C.  E.',  of 
the  firm  of  R.  S.  &  W.  S.  Lea,  consulting  engineers,  of 
Montreal,  was  the  engineer  for  all  of  the  work  des- 
cribed, which  was  carried  out  during  the  tenure  of 
office  of  Mr.  A.  K.  Grimmer,  Assoc.  Mem.  Can.  Soc. 
C.  E.  as  city  engineer. 


An  Electrical  Pioneer  Passes. 

A  pioneer  central  station  owner  passed  away  un  June  6th 
in  the  person  of  Mr.  I.  J.  Gould,  Uxbridge,  owner  and  man- 
ager of  the  Uxbridge  Electric  Light  plant.  Mr.  Gould  was 
one  of  the  earliest  Canadians  to  back  his  faith  in  electricity 
with  his  capital,  and  established  in  18TS  one  of  the  first  arc 
street  lighting  systems  in  the  Dominion.  .\s  early  as  1S'.)2 
he  was  operating  50-volt  carbon  incandescent  lamps  off  his 
arc  circuit  for  house  lighting  purposes.  This  plant  has  been 
maintained  in  a  high  state  of  efficiency  up  to  the  present 
time. 

Though  well  Unown  among  central  station  men.  Mr. 
Gould  will  be  most  widely  remembered  for  his  public  ser- 
vices, having  represented  his  local  town  and  constituency 
for  many  years  in  both  the  Provincial  and  the  Dominion 
rarliaments.  He  was  also  prominent  in  every  local  enter- 
prise having  as  its  object  the  development  and  welfare  of  his 
homo  town.  He  is  succeeded  as  manager  of  the  electric 
plant  by  his  son,  Mr.  Walter  Gould. 


We  are  aihised  lliat  in  a  communication  of  July  :.'nd.  Mr. 
.Sifton  staled  that  l.'i  lamps,  which  had  been  installed  on  Jidy 
1st,  t'.llt,  were  still  burning,  each  having  given  a  total  of 
:i.'.t3  1  Iiours  of  burning  up  to  July  1st,  1915.  This  is  a  splen- 
did example  of  the  durability  of  the  multiple  type  nitrogen 
lamp. 
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The  Landlord  and  the  Bazaar 

(A  Modern  Fable)* 

Once  upon  a  time  there  was  a  landlord.  There  was  also 
a  tenant,  who,  for  many  years,  had  conducted  a  business 
known  as  "The  Emporium."  This  business,  from  small  be- 
ginnings had  grown  to  large  proportions.  The  tenant  paid 
a  good  rental  for  the  premises  occupied,  and  invariably  paid 
on  the  first  of  the  month,  in  advance.  In  addition  to  the 
rent,  he  paid  the  landlord  annually  a  large  sum  from  the  pro- 
ceeds of  the  business. 

Naturally,  the  landlord  had  a  high  regard  for  the  tenant, 
as  the  tenant  had.  by  enterprising  methods  and  fair  dealing, 
wot  only  built  up  a  large  business  but  had  greatly  increased 
the  value  of  the  landlord's  holdings.  The  tenant  had  also 
expended  large  sums  in  improving  the  landlord's  property, 
for  new  fixtures,  etc.,  all  of  which  became  the  property  of 
the  landlord  under  the  terms  of  the  lease,  upon  their  instal- 
lation. 

()ne  day  a  stranger,  after  observing  the  success  attained 
by  "The  Emporium,"  came  to  the  conclusion  that  he  would 
like  to  participate  in  such  a  business.  He  noticed  that  "The 
Emporium"  in  order  to  serve  all  its  patrons  and  the  com- 
munity generally,  sold  many  staple  articles  and  necessities 
in  which  there  was  little  or  no  profit,  as  well  as  other  arti- 
cles and  merchandise  which  were  turned  quickly  at  a  fair 
profit. 

Thereupon,  he  approached  the  landlord,  and  said,  "I 
have  a  proposition  to  make  you.  I  desire  to  start  a  business 
similar  to  that  of  "The  Emporium,"  which  will  be  known  as 
"The  Bazaar."  I  shall,  however,  sell  only  the  quick-selling 
articles,  in  which  there  is  a  good  profit.  1  will  leave  the 
slow-selling  staples  and  unprofitable  necessities  to  our  friend 
who  conducts  "The  Emporium,"  as  I  do  not  care  for  that 
class  of  trade.  My  clerks  will  operate  on  roller-skates  in 
the  aisles  of  "The  Emporium,"  which  are  broad  and  roomy, 
and  will  sell  my  goods  from  "The  Emporium's"  fixtures.  Just 
think  what  a  great  novelty  that  will  be!" 

"Well,"  said  the  landlord,  somewhat  astonished,  "your 
proposition  certainly  has  the  merit  of  being  new  and  novel. 
Let  me  see  if  I  understand  you  aright.  You  want  to  engage 
in  a  business  similar  to  that  conducted  by  my  tenant  You 
want  to  conduct  such  a  business  from  the  same  premises 
for  which  he  is  paying  me  rent?  You  propose  to  place  your 
clerks  in  the  aisles  of  his  store?  You  intend  to  use  the  fix- 
tures installed  at  his  expense,  and  maintained  by  him,  for 
your  purposes?  You  want  to  sell  only  the  quick-selling  ar- 
ticles with  the  larger  profits?  If  this  is  your  proposition, 
may  1  ask  you  where  you  expect  to  get  your  customers?" 

The  stranger  answered,  "Oh,  that  is  the  easiest  part  of 
it!  I  expect  to  sell  to  the  customers  and  patrons  of  'The 
Emporium.'  Its  business  is  old  and  well-established:  the 
customers  are  already  there.  That  is  one  of  the  strong  fea- 
tures of  my  proposition.  No  advertising  or  tedious  'pioneer- 
ing' will  be  necessary.  I  shall  not  handle  any  line  that  re- 
quires the   slow  and   disagreeable  process  of  building  up   tn 

•Adapted  from  a   pamphlet,  by  J.  A.  Beeler,  Gen.  Mgr.  Denver  Tram- 
way Company. 


make  profitable.  Do  you  not  see  what  a  great  advantage  it 
will  be  to  the  customers  of  'The  Emporium?'  With  a  double 
set  of  clerks — his  behind  the  counters  and  mine  in  the  aisles, 
on  skates — they  will  be  waited  upon  so  much  more  rapidly." 

"Well,"  said  the  landlord,  "  'The  Emporium'  pays  me  a 
good  rent.  I  also  receive  a  portion  of  the  proceeds  from  the 
business,  in  addition  to  the  rent.  Where  do  I  come  in  if  I 
entertain  your  proposition?" 

The  stranger  answered,  frankly,  "I  do  not  expect  to  pay 
any  rent!  Why  should  I?  The  owner  of  'The  Emporium' 
is  paying  rent  enough.  I  do  not  care  to  share  my  profits 
with  you,  but,  as  I  said  before,  the  people  will  be  greatly 
benefitted — they  will  be  waited  upon  much  more  quickly 
than  heretofore." 

The  landlord  asked,  "What  arrangement,  if  any,  do  you 
intend  to  make  with  the  owner  of  'The  Emporium?'  He  fur- 
nishes fixtures,  and  he  pays  for  the  janitor  service  and  ex- 
penses in  connection  with  the  store — how  are  you  going  to 
square  the  matter  with  him?" 

The  stranger  said,  "Why  should  I  make  any  arrange- 
ment with  your  tenant,  if  you  give  me  permission?  You  own 
the  store.  True,  he  furnishes  the  fixtures,  and  maintains 
them;  but  his  fixtures,  although  paid  for  by  him,  belong  to 
you,  and  they  are  ample  for  both  of  us.  The  janitor  service? 
Shucks!     Just  forget  it!     He  pays  for  that." 

"Well,"  said  the  landlord,  "It  seems  to  me  that  your  pro- 
position would  create  interminable  confusion  and  trouble. 
What  DO  you  propose  to  do?" 

"Listen!"  said  the  stranger,  magnanimously.  "1  will  fur- 
nish the  roller-skates,  and  the  paper  and  string  necessary  to 
wrap  up  the  articles  which  my  clerks  sell  to  the  customers 
of  'The  Emporium.'  " 

The  landlord,  like  all  true  landlords,  Iiad  the  desire  to 
get  all  that  was  coming  to  him,  but  withal  was  not  unwise, 
and  he  reasoned  with  himself  somewhat  thusly:  "If  I  allow 
this  man  to  establish  his  'Bazaar'  and  occupy  the  premises 
jointly  with  my  tenant — what  then?  Will  my  rentals  be  in- 
creased? No!  Will  my  income  from  the  proceeds  of  the 
business  of  'The  Emporium'  continue  in  the  future  as  in  the 
past?  Most  likely  not,  as  his  earnings  will  undoubtedly  be 
diminished,  as  new  and  additional  customers  are  not  at- 
tracted. With  the  loss  of  a  portion  of  the  more  profitable 
business,  will  there  not  be  a  rise  in  the  price  of  the  staple 
necessities  and  slow-selling  articles?  Will  'The  Emporium' 
discontinue  handling  them?  A  failure  to  do  so  will  not  help 
the  community.  Possibly,  'The  Emporium'  will  be  forced 
into  bankruptcy.  Then  I  lose  both  rent  and  profits  from 
the  business.  The  claim  that  patrons  will  be  waited  ui)on 
more  quickly,  is  questionable — confusion  will  be  multiplied; 
and  who  is  going  to  be  benefitted?" 

The  landlord  mused  on:  "'A  bird  in  the  hand  is  worth 
two  in  the  bush.'  Can  I  afford  to  even  allow  this  man  with 
his  'Bazaar'  to  come  in  and  occupy  another  store?  Peradven- 
ture  he  pays  me  a  similar  rent  to  that  paid  by  my  first  tenant, 
and  even  though  he  gives  me  a  share  of  the  profits  of  his 
business,  is  the  business  of  the  community  of  sufficient  pro- 
portions to  warrant  the  establishment  of  another  enterprise 
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like  'The  Emporium?'  My  tenant  pays  liis  rent  promptly  in 
advance.  He  pays  his  help  good  wages.  Ik-  has  conducted 
his  business  in  a  manner  that  gives  general  satisfaction,  and 
his  cstalilishnu-nt   is  a  credit  to   the  comnuinily." 


What  did  the  landlord  do?     What  would  you  do  if  you 
were  the  landlord? 


The  services  of  a  Sherlock  Holmes  are  not  required  to 
discern  the  presence  of  a  dark  object  in  the  wood-yard.  The 
time  is  now,  and  of  course  you  have  all  discovered  the  fact 
that  the  municipality  represents  the  landlord;  the  premises 
the  city  streets.  "The  Emporium"  is  the  Tramway  Com- 
pany, and  the  rent  is  $800  per  mile  of  single  track  (in  Toron- 
to) for  the  privilege  of  operating  on  the  streets.  The  proceeds 
from  its  business  paid  the  city  are  its  percentages  amounting 
to  over  one  million  dollars  annually. 

The  Tramway  Company,  by  the  construction  of  its  lines 
in  and  around  the  city  in  all  directions,  has  greatly  enhanced 
the  value  of  city  and  suburban  property.  The  long  hauls 
may  be  likened  to  the  staples  and  necessities  sold  at  little 
or  no  profit,  and  have  no  attraction  for  the  stranger  with  h'ls 
"jitney"  bus.  He  naturally  prefers  the  more  profitable,  quick- 
selling  articles — the  shorter  routes,  with  their  heavier  traffic. 
The  "clerks  in  the  aisles"  are,  of  course,  the  chauflfeurs  oper- 
ating their  buses  along  the  tramway  routes. 

The  "jitneys,"  if  permitted  to  operate  over  the  same 
routes,  by  running  ahead  of  the  street  cars,  would  pick  up 
inany  of  their  passengers,  and  by  escaping  the  responsibility 
of  paying  for  franchise  rentals,  street  paving,  grading,  via- 
ducts, and  other  public  burdens  which  have  fallen  to  the  lot 
of  the  street  car  companies,  including  the  "janitor  service," 
might  make  a  nice  living  for  a  lot  of  freebooters  looting  the 
cream  off  the  transportation  business. 

Speaking  of  "janitor  service,"  the  Tramway  Company 
expends  in  labor  and  power  every  winter  thousands  of  dol- 
lars for  clearing  the  tracks  from  snow.  Last  winter  the 
amount  expended  would  probably  buy  a  hundred  "jitneys." 
"Forget  it!"  Of  course,  this  is  an  embarrassing  question  to 
a  "jitney"  magnate  who  has  bought  a  bunch  of  cheap  autos 
at  a  dollar  down  and  a  dollar  per.  They  are  ready  and  will- 
ing to  furnish  the  "paper  and  string,"  by  paying  the  ordinary 
auto  license,  amounting  to  the  magnificent  sum  of  (in  To- 
ronto) one  dollar  per  seat  per  year,  to  go  to  the  general  u])- 
lift  of  the  community. 

The  city,  as  a  landlord,  wants  and  should  have  all  it  is 
entitled  to,  but  many  points  are  involved  affecting  present 
policy  and  future  possibility.  Is  it  fair  to  require  a  street 
car  company  to  install  and  maintain  paving,  which  the  car 
company  does  not  wear  out,  for  the  benefit  of  a  "jitney"  bus, 
which  would  wear  it  out?  Is  it  fair  for  a  street  car  company 
to  pay  for  viaducts,  subways,  and  other  public  improve- 
ments, and  allow  a  line  of  buses  to  use  them  free  of  charge? 
Is  it  fair  to  expect  a  street  car  company  to  serve  thinly  set- 
tled districts  at  the  minimum  rate,  with  a  free  transfer,  and 
give  up  the  more  profitable  lines? 

Here  are  a  few  facts  that  speak  fur  llieniselvcs.  In  ad- 
dition to  the  franchise  and  general  tax,  the  Toronto  com- 
pany pays  interest  on  some  four  million  dollars  of  bonds 
that  have  been  issued  for  street  paving,  grading,  and  dtlur 
public  improvements. 

What  gain  is  there  to  a  coinniuiiity  wlurc  the  slncl  car 
company  is  laying  off  skilled  and  carefully  drilled  nuii  thai 
earn  good  wages?  Will  not  the  community  that  permits  the 
operation  of  this  method  of  transportation  suffer  in  I  lie  (■n<l? 

Is  it  not  inore  than  probable  that,  with  inri)ads  being 
made  into  its  more  profitable  business,  the  car  company  will 
have  to  curtail  its  service  or  face  bankruptcy?  Suppose,  by 
way  of  illustration,  that   the  street   railway   should   cease   tn 


exist,  and  that  the  community  was  forced  to  rely  on  "jitneys" 
as  the  sole  means  of  public  transportation — would  not  your 
transit  facilities  be  impaired?  Would  they  l)c  as  convenient 
or  as  safe  as  under  present  methods? 

Fully  85  per  cent,  of  the  expenditures  nf  llic  Irannv.iy 
for  combined  construction  and  operations  arc  made  locally 
for  home  products,  materials,  fuel  and  wages.  Exactly  the 
opposite  is  true  of  the  "jitney"  buses.  F'ully  85  per  cent,  of 
their  expenditures  arc  made  abroad  for  autos,  tyres,  gaso- 
line, and  repair  parts. 


The  city  of  Toronto  is  taxing  the  jitneys  $1  per  seat  per 
annum.  Suppose  there  are  200  jitneys  with  an  average  of 
five  seats — .$1,000.  To  offset  this  item  of  revenue,  the  city 
will  lose  from  the  Toronto  Railway  Company  its  20  per 
cent,  on  approximately  .$1,000,000,  judging  from  the  figures 
at  present  available.  This  is  $1,000  to  offset  a  loss  of  $200.- 
000.  So  much  for  our  civic  financing.  The  moral  aspect  of 
the  case,  an  item  of  sufficient  importance  to  plunge  Europe 
into  a  world  war,  is  dismissed  by  our  city  council  with  a 
mere  wave  of  the  hand. 


Remarkable  Performance  of  Pennsylvania 
Railroad  Locomotives 

Some  very  interesting  figures  have  just  been  given  out 
covering  the  preformance  of  the  electric  locomotives  used 
by  the  Pennsylvania  Railroad  on  the  Manhattan  Division, 
operating  passenger  trains  through  tunnels  entering  New 
York   City   under   Hudson   River. 

These  locomotives  have  been  in  use  for  nearly  four  and 
one-half  years,  and  the  data  given  below  represents  thefr 
performance  during  the  period  in  a  very  striking  manner. 

They  were  designed  to  start  and  accelerate  a  550-ton 
train,  in  addition  to  the  locomotive,  on  a  1.93  per  cent,  grade 
in  tunnels,  but  in  actual  operation,  850-ton  trains  are  fre- 
quently started  on  this  grade,  and  trains  of  14  all-steel  cars, 
weighing  over   1,000  tons,  are   handled  without   difficulty. 

Each  locomotive  in  service  passes  over  an  inspection  pit 
every  twenty-four  hours,  when  a  running  inspection  of  ma- 
chinery is  made,  similar  to  that  given  steam  locomotives 
over  the  pit,  and  slight  repairs  made  where  necessary.  The 
average  time  required  for  this  inspection  is  approximately 
ten    minutes. 

After  3,000  miles  run,  the  locomotives  are  taken  into  the 
shop  for  a  general  or  periodic  inspection,  when  all  electrical 
apparatus  is  thoroughly  gone  over,  tested,  cleaned  and  neces- 
sary adjustments  and  renewals  made  to  all  electrical  and 
mechanical  parts. 

The  shopjiing  of  these  locomotives  for  general  repairs 
is  governed  by  tire  wear,  and  a  number  of  locomotives  have 
run  from  ".)0,000  to  112.000  miles  before  it  was  necessary  to 
turn  the  tires  or  do  any  general  repair  work. 

The  general  overhauling  and  repairing  of  these  loco- 
motives is  done  in  one  of  the  regular  steam  locomotive  re- 
pair shops. 

On  November  28,  I'.ill.  tliese  33  locomotives  had  com- 
pleted four  years'  service,  and  during  that  period  the  mile- 
age made  and  detention   record  is  as  follows: 

Locomotive-miles 3,'.)74.746 

Total   luiginc  Failures 45 

Total   minutes  detention   to  trains 271 

Locomotive-miles    per    detention    88,328 

Locomotive-miles    per    minute    detention..  14,(>(>7 

During  this  period,  463,558  train  ninveuuiils  were  maile, 
or  an  average  of  1,300  movements  inr  detention,  due  to 
engine  failures. 

.'\t  Manhattan  Transfer,  where  the  change  is  made  from 
steam    to    electric    locomotive,    on    trains    to    and    from    the 
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Pennsylvania  station,  the  time  allowed  per  schedule  for  heat-treated  and  oil-tempered  steel  with  one  end  bent  to 
making  change,  including  necessary  testing  of  air  brakes,  is  form  a  spring,  which  rests  against  the  side  of  the  tie,  and 
four  minutes;  although  the  entire  operation  can  be  per-  two  lugs  bent  out  on  the  upper  edge  of  the  anchor  to  en- 
formed  in  three  minutes,  and  has  been  done  in  two  minutes.      gage  the  upper  surface  of  the  rail  base  when  in  place  in  the 

These    locomotives    are    articulated    machines,    each    con-      track,  as  shown  in  the  accompanying  illustration.     The  elas- 
sisting    of    two    semi-units    permanently    coupled    together,      ticity  of  the  steel,  of  which  the  anchors  are  made,  tends  to 
each    semi-unit    having    a    four-wheel    bogie-truck    and    two      prevent   them   from   being  loosened   by   vibration   or   by   ex- 
pairs    of   driving   wheels    connected   by   side-rods,    the    semi-      pansion   or  contraction   of  the   rail.     The   device   cart   be   ap- 
units    being    permanently    coupled    together    at    the    driving 
wheel  end.     The  locomotive  frames,  trucks  and  running  gear 
are   similar   in   general   character   to   the   standard   American 
type  steam  locomotive  and  the  relation  of  the  various  work- 
ing parts  on  the  two  semi-units  is  similar  in  location  to  two 
steam  locomotives  coupled   back  to  back.  ; 

Each  semi-unit  is  equipped  with  2,000-horsepower  motor 
connected  to  the  driving  wheels,  through  a  system  of  parallel 
rods  and  cranks  with  an  intermediate  shaft,  and  is  fitted  with 
unit  switches,  master  controller,  Westinghouse  automatic 
and  straight  air-brake  apparatus,  electric  headlight,  pneu- 
matically-operated whistle,  sand  apparatus  and  other  items 
of  lesser  importance.  The  locomotive  equipment  is  so  ar- 
ranged that  in  the  event  of  one  motor  being  cut  out  of  ser-  ., 
vice,  the  entire  locomotive  can  be  operated  from  the  other 
cab  with  the  remaining  motor.  The  unit  switch  control  per- 
mits two  or  more  locomotives  to  be  coupled  and  all  to  be  P''"^"!  ^y  ^"  average  trackman  without  other  tools  than  a 
operated  from  either  end  of  any  one  cab.  The  semi-units  ''&'''  hammer.  When  placed  at  right  angles  to  the  rail,  the 
are  interchangeable,  and  if  any  two  semi-units  are  separated,  '"S^  can  be  slipped  up  over  the  edges  of  the  base,  after  which 
they  can  be  combined  with  any  other  semi-units,  as  may  be  "'«  device  is  hammered  tight.  The  holding  power  is  depend- 
required  in  making  repairs,  or  for  other  reasons.  The  con-  *="'  °"  '^e  grip  furnished  by  the  reaction  of  the  steel  spring 
trollers  are  fitted  with  four  running  notches,  giving  great  ^"'^  ''^"^  "shackle  hold"  secured  by  the  wedging  action  of 
flexibility  of  speed  regulation,  and  permitting  the  most  econ-  "i<=  '"8S  on  the  sloping  surface  of  the  rail  base  when  the 
omical    use    of   power    during   acceleration.                                         ^^^'"^«  ^^^^^  "'^  diagonal  position  across  the  rail.     This  rail 

T-     ,          ^       ,                  ..                  .•          J-  ,  ,^A,^        1               •  anchor  is  manufactured   by  the   Track   Specialties   Company, 

bach  motor  has  a  contmuous  ratmg  of  1,000  and  a  maxi-  r  ».t        \-     i    r--                                                                              r     ^> 

"         ,      ,              ,  of  New  \ork  City, 
mum  rating  ot  2,000  horsepower,   or  a  total  of  4,000   horse- 
power per  locomotive.     The  motors  are  of  the  direct-current, 

field-controlled   commutating-pole   series   type.      The   weight  Canadian    ElCCtriC    Railway    ConVCntiOn 

of  each  motor  complete,  including  cranks,  is  43,000  pounds.  .,-,  ,  r    ,      ,■         ,■        t-i         ■     t^    •, 

~,  ,  1-   J      •  L  J-  „  „       1      r  ^"^  members  ot  the  Canadian  Electric  Railway  Associa- 

1  he  motors  are  supplied  with  direct  current  at  650  volts  from  ,■        u  u  .u   •  r  ■     ^     ,  ,■ 

,,      ^,  .    .       .,      ,  ,  ,  ,  ,  .  ,  .  ,  tion  held  their  annual   convention   in   Quebec   this  year,   Mr. 

the  third  rail,  through  contact  shoes,  located  on  either  side  ,-    r,    t--  •  i      .  •  i-  -r-,  •  • 

,         ,    ^       ,       ~,  1        J     ,  I  ,  C.   B.   King,  president,  presidmg.     The  mornings  were  given 

of  each  truck.     The  motors,  control  and  the  complete  elec-  ^     u     ■  ^i_       r.  ,    ■        ,  r     r 

,.,,,,,,,.,        ^    _,         .  over  to   business   sessions,   the   afternoons   being  left  free  to 

trie  equipment  was  furnished  by  the  Westinghouse   Electric  .  i       •.•,...,      ^  t-  n  7-         . 

,    ,,        ,  ,-  ,  •,        ,       ,  take   in    trips    to   the    Montmorency   Falls,   to    Ste.   Anne   de 

and    Manufacturing    Company,    while    the    locomotives    were  ,)  .  .i.     i        i         .  «  , 

,    ■,,  ,        ,      n  .        •     n   •,        1   ■     •  ,  .,  Heaupre,  and  over  the  local  system.     A  most  successful  con- 

built  by  the  Pennsylvania  Railroad  in  its  own  shops  at  Al-  .•  ,  •^,         ,.  ,.         ,.  ,  ,     ■  , 

'^  vention  wound  up  with  a  dinner  at  Kent  House,  the  palatial 

„,  .  .  f         ,     ,  .        .  summer  hotel  'of  the  Quebec  Railway,  Light,  Heat  &  Power 

Ihe   rated   tractive   power   of   each   locomotive   is   66,000  ,-  tu        i     .■  r      i^:  c  , 

,  .  ,      ,         ,  Company.      Ihe   election   of   officers    tor    the    ensuing    year 

pounds,   but    in   actual    service    .9,200   pounds   has   been   reg-  i»    ,         r   n 

;  ,  '         K  b  resulted  as  follows: — 

istered. 

,,,  .   ,  .  _.  .  President,   J.    D.    Eraser,   secretary-treasurer   of   the    Ot- 

Weight  and  Dimensions  .  c-i     .  •     r>   -i  r-  ■  ,  t-    -n    ^  > 

tawa  Electric   Railway  Company;  vice-president,   E.  P.  Cole- 
Weight  of  locomotive   complete 156.5   tons  man,  general  manager  of  the  Dominion  Power  &  Transmis- 

Weight  per  driving  axle 49,750  lbs.  gion  Co.;  secretary-treasurer,  Acton  Burrows;  executive,  the 

Total  weight  on  drivers 199,000  lbs.  president,  vice-president,  secretary-treasurer,  and  the  follow- 

Weight  on  each  truck 57,000  lbs.  ing:  A.  Eastman,  general  manager  Windsor,  Essex  and  Lake 

Total   length   overall    64  ft.  11  in.  Shore   Rapid   Railway;    H.   M.    Hopper,   general   manager   St. 

Rigid  wheel  base  of  each  semi-unit 7  ft.     Sin.  John    Railway     Company;     Wilson     PhiUips,     superintendent 

Total    wheel    base    of   each    semi-unit    23  ft.     1  in.  Winnipeg  Electric  Railway;  C.  L.  Wilson,  assistant  manager 

Total  wheel  base  of  each  locomotive 55  ft.   11  in.  Toronto  &  York  Radial  Railway;  A.  Gaboury.  superintendent 

Total  height  of  locomotive 14  ft.  8^^  in.  Montreal  Tramways;  H.  G.  Matthews,  general  manager  Que- 

Total  height  of  cab 13  ft.  1-1/16  in.  bee   Railway,   Light,   Heat   &   Power   Company;    C.   B.    King, 

Total  width  of  cab 10  ft.     8'4  in.  manager  London  Street  Railway. 

Diameter  of  drivers 72  in.  

Diameter  of  truck  wheels 36  in. 

With  the  expiration  of  the  Toronto  &  York  Radial  Rail- 

way   Company's   franchise   on   lower   Yonge   Street,   the   city 

Thp    "Qnnprinv"    Rail     Ari^h^-  promptly  removed  the  rails  from  the  street.     The  company 

IIIC       OUpcilUI        I\dll    /Antnor  isg^gj   ^n    injunction,    but   were    unsuccessful    in    having    the 

An  important  requisite  in  rail  anchors  is  that  they  must  work    stopped.      The    Toronto    Railway    claim    under    their 

remain  tight  and  operative  at  all  times  and  under  any  con-  franchise    to    have   the    right    to   extend    their    Yonge    Street 

dition  of  track  or  service  without  attention  after  application.  line  over  this  section  and  operate  it  as  part  of  the  city  sys- 

The   "Superior"   rail   anchor,   illustrated   herewith,    is   said   to  tem.      This   will   not   be   possible,    however,    until    such    time 

fulfill    these    requirements.      This    anchor    is    made    of    f^-in.  as  the  viaduct  is  completed. 
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What  the  Cash  Box  Has  for  Me 

By  Harry  C.  Turnock* 

\\'e  talk  about  our  overhead  costs  with  the  pedal  soft 
pedalled  and  the  muffler  double-muffled— and.  by  the  same 
token,  some  of  us  evade  the  issue  with  triple  extract  of  re- 
verse English. 

Can  it  be  that  some  of  us  are  afraid  and  others  dassn't, 
probably  due  to  the  desirability  of  avoiding  alleged  ridicule, 
or  due  to  the  proverbial  modesty  becoming  all  electrical  con- 
tractors? 

The  writer  was  not  a  little  disappointed  at  the  lack  of 
intense  criticism  which  was  expected  when  he  blossomed  out 
with  a  dissertation  entitled.  "Overhead  Expense."  a  year  ago. 

He  did  not  expect  applause  from  the  grandstand;  nix. 
He  would  have  been  content  with  vegetables  and  other 
utensils  of  questionable  origin  and  merit  from  the  bleachers. 

The  principal  reason  for  this  paper  is  designed  to  pro- 
duce a  lot  of  harsh  words — but  let's  have  them. 

"Bill,  switch  ofif  those  lights  and  smoke  up  while  I 
cogitate.  As  I  was  saying  before,  electrical  contractors  are 
great  kidders.  but  they  spend  most  of  their  time  'kidding' 
themselves.  Now,  don't  get  sore.  Bill,  because  this  is  on 
you." 

"Are  you  making  as  much  money  as  you  say  you  do? 
I  caught  you  'red  handed'  estimating  a  job  and  making  a 
princely  mark-up  of  15  per  cent,  over  labor  and  material 
costs.  I  heard  you  soliloquize  thusly:  "Now.  Bill,  old  boy. 
here  is  where  you  can  make  a  killing.  The  stuff  costs  you 
.$2,500  and  the  labor  runs  $1,800.  $4,300  all  told.  Fifteen  per 
cent,  of  $4,300  is  $645.  which  is  some  profit,  eh.  Bill?  Here 
is  where  we  get  that  Ford  for  the  wife,  and  all  we've  got  to 
do  this  year  is  to  get  one  of  those  kind  of  jobs  every  month.' 

"Bill,  old  chap.  1  am  going  to  let  you  in  on  some  homely 
dope,  which  will  knock  your  Ford  into  scrap  wire  barrel. 
and,  verily,  all  the  king's  si.x-cylinders  couldn't  yank  it  out. 
Here  is  a  regular  tliree-phase-sixty-cycle  submarine: 

That  $645  Does  Not  Contain  a  Cent  of  Profit.     Nay!  It  Re- 
presents a  Loss 

"I  am  going  to  prove  to  you  that  your  cost  of  doing  bus- 
iness— and  you  say  you  will  do  $60,000  worth  annually — is 
nearly  Ifi  2/3  per  cent.,  based  on  your  gross  sales,  and  if  you 
are  willing  to  accept  a  profit  of  5  per  cent,  on  gross  sales, 
your  overhead  will  be  about  31.3  per  cent.,  based  on  labor 
and  inaterial.  Your  year's  business  will  look  like  this  when 
resolved   into  component   parts: 

Material $27,000.00 

Labor 20,000.00 

Overhead   expense 10,000.00 

Profit 3.000.00 

Total  sales $60,000.00 

"To  prove  that  it  is  costing  you  $10,000  per  year  to  en- 
gage   in    the    contracting    business,    money    paid    out    before 

*  In  the  National  Electrical  Contractor. 


you   can   dig   into   the  cash   box   for  anything  for  your  wife, 
please  allow  me  to  divide  your  expenses  into  four  factors: 

(a)  General  expense. 

(b)  Office  expense. 

(c)  Selling  expense. 

(d)  Shop   expense. 

"These  costs  should  be  divided,  because  it  is  easier  for 
analysis.  Scrutiny  means  efficiency,  and  efficiency  means 
Fords.  Stop  the  leaks  and  cut  the  extravagances  by  scrutin- 
izing a  monthly  'overhead  analysis'  sheet.  You  cannot  re- 
strain yourself  or  your  employees  from  spending  money  for 
unnecessary  things  unless  you  compare  notes.  First  of  all. 
prepare  your  budget  or  appropriation  for  each  department, 
then  analyze  your  costs  on  each  trial  balance  day.  so  as  to 
keep  within  the  amount  appropriated.     But  let  us  go  on.  Bill. 

"General  expense  is  the  most  important  and  often  times 
the  least  considered  of  the  four  general  factors  of  overhead 
expense,  and  here   it  is: 

General  Overhead 
Salary — Manager's.   Proprietor's,   Officer's —  Yearly 

Your  salary $1,800.00 

Your  partner  (none) 

Total  executive  salaries $1,800.00 

Taxes — 

Real  estate None 

Personal   property $      25.00 

Government  income  tax None 

State  corporate   taxes None 

Federal  corporate  taxes None 

Licenses    (master    electrician)     25.00 

Total  general  taxes $      50.00 

Insurance — Fire — 

Stock  supplies ' $        5.00  ' 

Furniture  and   fixtures 5.00 

Tools  and  instruments 10.00 

Building None 

Total  fire  insurance $      20.00 

Life  and  Accident — 

Your  life $      60.00 

Your  partner's  life None 

Accident  insurance 20.00 

Total    life    insurance    80.00 

Liability — Bonds — 

Employees'   ciiiiiiicnsation $    150.00 

Bookkeeper,   collector,     cashier,     master     elec- 
trician      70.00 

Total    insurance    $  320.00 

Reserve   for  <lcpreciation    (tools,   etc.)    $  100.00 

Reserve    lor    depreciation    (stock    supplies)     ...   $  ."iOOO 
Reserve     for     deiireciation     (furniture    and    fix- 
tures)      20.00 
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Reserve    for   depreciation    0>ad    accounts)     ....        300.00 
Losses  and   Depreciation — 

Theft,    fire,    breakage,    strikes,    lawsuits,    wear 

and   tear,   accidents,    market    fluctuations...   ,$    100.00 
Losses    on    contracts,    allowances    on    sales,    or 

contracts,    maintenance    of    guarantee     ....   $      10.00 
Solder  account 5.00 


$    5S,").00 


Total   losses   and   depreciation    

Interest  and   Discounts — 
Interest  on  loans 

Interest  on  past  due  accounts   (you  are  lucky).         None 
Discount  on  commercial  paper 

Housing  Expense — 

Rent $    800.00 

Light  and  heat ■ 240.00 

Telephone   service 80.00 

Janitor Free 

Repairs  to  premises None 

Cost  of  moving None 


Total  housing  e.xpense   ...    . 
Miscellaneous   Expenses — 

Donations  to  charity 

Christmas  presents   (employees) 

"Civic  pride"  expense 

Literature  and  books 

General  legal  expense 

Cost  of  organization  (pro  rata)    . 


$1,120.00 


$  10.00 
20.00 

5.00 
20.00 
15.00 

2.00 


Total  miscellaneous  expense $      72.00 

Societies,  Associations  and  Conventions — 

National   Electrical   Contractors'  Assn.   dues    .  .  $      10.00 

State  Association,  dues 5.00 

Local  Association,  dues 125.00 

Engineering  Clubs 10.00 

Electrical  League 5,00 


Credit   Men's   Association    50.00 

National,   State  and   Local   Contractors'  Convention 

expenses 150.00 


Total  association  expenses $    355.00 

'Now.   Bill,  let's  total  up  the  sub-headings  of  general  over- 

liead  expense: 

Executive  salaries $l,800.00 

General  taxes 50.00 

Insurance ;!20.00 

Losses   and   depreciation    585.00 

Interest  and  discounts None 

Housing  expenses 1,120.00 

Miscellaneous  expenses T2.00 

Societies  and  conventions 355.00 


Total  general  overhead  expense $4,302.00 

"You  have  expended  4,302  perfectly  good  'iron  men'  for 
general  expense,  with  three  other  very  important  divisions 
of  'overhead  expense'  to  hear  from. 

"You  may  argue  that  there  are  various  of  the  above 
items  which  should  be  charged  to  some  other  heading.  They 
are  not  put  there  because  they  look  nice,  but  because  we 
must  have  them  in  some  convenient  place  for  our  especial 
consideration.  Bill,  I  would  like  to  hear  from  you  later 
on  that  solder  item  under  depreciation  and  losses,  and  also 
life  and  liability  insurance  as  an  overhead  item. 

"Bill,  the  cash  box  does  not  contain  quite  as  much  as 
you  thought  it  did.  Your  general  expense  is  running  about 
754  per  cent,  of  gross  sales.  Your  office  expenses,  I  will 
show  you,  will  run  about  3J4  per  cent.,  sales  expense  about 
,'i  per  cent.,  and  your  stock  and  man  handling  departments 
will  cost  you  a  fraction  over  3  per  cent. 

"You  were  estimating  your  jobs  on  a  basis  of  something 
like  a  loss  of  $2,500  per  year. 

"Moral — Don't  pull  too  many  No.  0000  cables  in  }-<  inch 
pipe." 


Will    You    Attend    the    Convention  ? 


The  need  of  better  and  bi.E;ger  organization  among  elec- 
trical contractors,  to  combat  the  adverse  conditions  under 
which  the  trade  is  operating,  has  long  been  evident.  A  move 
is  again  on  foot  to  bring  the  contractors  together  at  some 
central  point  and  at  some  opportune  time  in  the  near  future. 
It  would  appear  that  Toronto's  central  location  makes  it 
the  most  desirable  point  as  an  initial  meeting  place,  and  ex- 
hibition time  seems  the  most  likely  to  find  a  large  number  of 
contractors  in  this  city.  Added  to  this  is  the  fact  that  To- 
ronto electrical  contractors  are  well  organized  and  are  will- 
ing to  assume  the  burden  of  the  work  entailed  in  reaching 
the  members  of  the  trade  at  outside  points  and  learning  their 
attitude   in   the  matter. 

To  this  end  the  Secretary  of  the  Electrical  Dealers'  & 
Contractors'  Section  of  the  Retail  Merchants'  Association  is 
sending  out  letters  to  all  contractors  on  their  lists  suggesting 
a  convention  in  Toronto  during  Exhibition  time.  We  believe 
the  suggestion  should,  and  will,  meet  the  hearty  support  of 
all.  The  Secretary  wishes  it  to  be  understood  that  the  invi- 
tation applies  to  any  dealer  or  contractor  situated  anywhere 
in  Canada,  whose  opinion  and  co-operation  will  be  welcomed. 
You  are  therefore  requested  to  consider  this  an  invitation  to 
reply  in  case  you  should  not  receive  a  copy  of  the  letter  direct 
from  the  secretary. 

It  may  be  mentioned  in  passing  that  the  expenditure 
entailed  in  this  movement  is  being  met  so  far  by  voluntary 


subscriptions  on  the  part  of  Toronto  contractors  who  are 
sufficiently  convinced  of  the  value  of  more  thorough  organ- 
ization to  place  their  money  behind  it.  The  letter  being  dis- 
tributed is  worded  as  follows: — 

It  has  been  suggested  several  times  at  meetings  of  the 
Toronto  Branch  of  the  Electrical  Dealers'  &  Contractors' 
Section  of  the  Retail  Merchants'  Association  of  Canada,  In- 
corporated, that  a  convention  of  all  electrical  dealers  and 
contractors  be  held  in  this  city  during  Exhibition  week  for 
the  purpose  of  taking  united  action  on  some  of  the  questions 
confronting  us  today.  A  convention  committee  have  been 
appointed  to  take  this  matter  up  with  the  trade  and  ascertain 
their  views. 

Would  you  be  in  favor  of  holding  a  convention  in  To- 
ronto commencing  Labor  Day,  September  6th  next,  and 
could  you  attend  or  be  represented  at  such  convention? 

A  great  deal  of  good  work  has  already  been  done  to  put 
the  trade  on  a  better  basis,  but  we  feel  the  need  of  the  general 
support  of  the  entire  trade  to  efifect  much-needed  improve- 
ments along  the  following  lines: — 

1.  Revision  of  the  Rules  of  the  Hydro-electric  Power 
Commission  of  Ontario  for  wiring  installations. 

2.  Proposed  licensing  of  electrical  contractors,  and  their 
employees. 

3.  Consideration  of  our  position  under  the  Workmen's 
Compensation    Act   of   Ontario.     Copy    of   the    Committee's 
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report  on  this  subject  is  being  printed   for  general   distribu- 
tion to  the  trade. 

4.  The  conclusion  of  an  arrangement  with  jobbers  for 
the  establishment  of  a  fair  scale  of  resale  prices  to  consumers. 

5.  .■\doption  of  some  means  for  conveying  to  out-of-town 
members  proceedings  of  Toronto  meetings,  reports  of  com- 
mittees, etc. 

f).  To  organize  an  active  campaign  to  promote  the  use  of 
electrical  energy  along  all  possible  lines;  to  preach  the  doc- 
trine "do  it  electrically,"  and  to  co-operate  with  manufac- 
turers and  supply  companies  along  these  lines. 


We  are  addressing  you  for  the  purpose  of  getting  your 
opinion  on  the  subject  of  a  convention,  and  the  Committee 
will  be  obliged  if  you  will  note  your  reply  on  tlie  enclosed 
postal  card  and  return  same  promptly.  If  a  convention  is 
to  be  held  there  will  be  a  great  deal  of  work  to  be  done,  and 
prompt  action  is  essential.  Please  understand  that  the  pro- 
posed convention  is  for  the  entire  retailing  and  contracting 
electrical  trade,  and  is  not  restricted  to  any  organization. 
You  are  in  the  trade,  and  you  are  vitally  interested  in  any 
action  we  take  as  united  electrical  dealers  on  the  questions 
above  mentioned. 


How  to  Wire  a  Dining-Room  Table 


Electricity  in  the  home  means,  to  a  very  considerable 
degree,  electricity  in  the  dining  room.  The  convenience  and 
cleanliness  of  electric  cooking  makes  the  preparation  right 
on  the  table  of  at  least  the  two  lighter  meals  of  the  day,  say 
breakfast  and  luncheon,  economical,  e-xpeditious,  and  pleas- 
urable. 

One  of  the  obstacles  not  easily  overcome  has  been  the 
supply  of  power  at   the   same   time   to   a   number  of   utensils 


^imr 


Fig.  1. 

on  the  dining  table.  This  is  necessary,  however,  or  there 
will  be  an  uncomfortable  delay — a  factor  which  no  doubt  has 
played  a  very  considerable  part  in  the  past  in  giving  the  im- 
pression   that   electricity   is   "slow." 

There  are  now,  of  course,  different  devices  on  the  mar- 
ket which  enable  one  to  feed  current  to  more  than  one  uten- 
sil from  the  lighting  socket,  but  these  at  best  are  only  pro- 
visional and  are  objectionable  for  different  reasons.  The 
lighting  circuit  is  almost  certain  to  be  too  small  for  power 
purposes,  and  the  cord  (or  cords)  is  unsightly,  inconvenient 
and  in  the  way  to  an  extent  that  may  oftentimes  be  consider- 
ed dangerous  to  limb  and  certainly  to  table  ware.  If  the  use 
of  electricity   in   the   dining   room   is  to  be   developed   to   the 
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point  of  the  table,  where  a  group  of  three  porcelain  sockets 
was  installed. 

We  believe,  however,  that  a  Canadian  electrical  con- 
tractor has  recentlj'  completed  an  installation  which  is 
much  more  flexible  than  that  shown  in  Fig.  1.  This  is  des- 
cribed in  some  detail  below  and  also  illustrated  in  plan  and 
section  in  Figs.  2  and  3. 

A  special  power  circuit  is  run  in  the  basement  to  the 
centre  of  the  dining  room  floor,  terminating  in  a  proper 
"floor  plug."  It  will  be  noted,-  of  course,  in  both  these  in- 
stallations,  that    the    work    can    be    done   about    as   easily    in 

FWSH  PECEPTACLE         FLUSH  RECEPTACLE^ 


FiU.  2. 

extent  justified  by  its  advantages,  it  would  seem  necessary, 
therefore,  that  a  better  method  of  current  supply  should  be 
available. 

The  Society  Uir  Electrical  Oevelopment  is  distributing 
folders  describing  a  method  recently  brought  tn  their  atten- 
tion. This  is  illustrated  in  Fig.  1  herewith,  and  is  self-ex- 
planatory.    Current  is  led  by  means  of  a  flexible  cord  to  one 
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Fig.  3. 

an  old  house  as  in  a  new  one.  as  all  the  wiring  is  installed 
in  the  basement. 

The  table  scheme  illustrated  in  Figs.  2  and  3  constitutes 
a  little  distribution  system  in  itself.  .\  Xo.  10  reinforced 
cord  runs  up  one  side  of  the  centre  of  the  table  from  the 
floor  plug  to  a  neat  distribution  box  containing  four  cut- 
outs. This  box  is  fastened  to  the  underneath  side  of  the 
table-top.  I'rom  the  distribution  box  lour  leads  of  Xo.  16 
reinforced  cord  pass  out  to  the  four  corners  of  the  table 
somewhat  as  shown  in  Fig.  3,  where  each  terminates  in  a 
flush  receptacle.  The  receptacles  in  the  corners  arc  set  into 
the  apron  of  the  table  and  so  are  neither  in  the  way  nor  un- 
sightly. In  this  particular  case,  tlu-  plates  are  linished  to 
correspond  very  chisely  in  color  with  the  table  and  would 
not  be  distinguishable  unless  special  attention  were  drawn 
to  them. 

The    plug    located    at    the    floor    line    does   away    with    all 
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obstacle  to  the  moving  of  the  table,  as  this  can  be  with- 
drawn without  inconvenience  and  replaced  again  when  llie 
table  is  returned  to  its  normal  location.  Another  t'eatnn- 
provided  for  in  this  installation  is  in  the  "slack"  allowed  in 
the  reinforced  cord,  as  shown,  whicli  alhnvs  the  table  tn  lie 
extended  to  its  full  length  withfuit  in  any  way  interfering 
with  any  of  the  electrical  connections. 

This   distribution   idea   is,   presumably,  capable   of  exten- 


sion to  meet  larger  demands,  though,  as  will  be  noted,  the 
occupants  of  opposite  sides  of  this  table,  supposedly  the 
householder  and  his  wife,  have  each  of  them  two  outlets  at 
their  immediate  disposal,  one  each  on  the  right  hand,  and 
on  the  left.  Thus  there  can  be  operated  at  one  and  the 
same  time  percolator,  toaster,  bacon  frier  and  egg  boiler,  or 
any  other  combination  of  four  utensils  that  may  suit  the 
convenience  of  the  household. 


What  is  New  in  Electrical  Apparatus 


Lamp  with  Several  Pairs  of  Carbons 

Following  is  a  description  of  the  Quadruplex  Lamp, 
manufactured  in  Canada  by  the  Electrical  Illumination  Com- 
pany of  Canada,  Limited,  Montreal.  The  Quadruplex  is  a 
lamp  with  several  carbon  pairs  in  series  or  multiple  en- 
closed in  one  globe. 

It  is  very  difficult  on  lamps  switched  in  series  to  obtain 
a  uniform  voltage  at  the  different  arcs  and  a  uniform  length 
of  same,  the  result  generally  obtained  showing  that  the  arcs 
vary  in  length,  and  that  the  light  produced  by  lamps  in  series 
has  consequently  an  unsteady  intensity.  Therefore,  in  the 
case  of  a  lamp  with  several  arcs,  the  first  arc  is  overloaded, 
which  causes  too  fast  a  consumption  of  the  carbons;  the 
second  is  almost  equal,  whereas,  for  example,  the  third  arc 
has   an   insufficient   potential. 

In  the  Quadruple.x  Lamp  the  carbon  holders  are  united 
to  the  magnet  core,  and  brought  into  action  by  this  core; 
they  are  intended  to  take  a  free  initial  movement,  free  of 
changeable  amplitude  prior  to  its  grasping  and  lifting  the 
carbons,  and  these  have  each  a  purview  of  advancement, 
operating  through  gravity  and  graduated  in  a  proper  man- 
ner, and  in  such  a  way  that  the  carbons,  the  hold  of  which 
is  brought  into  action  through  the  initial  movement  free  of 
weaker  amplitude,  possesses  the  strongest  pressure  of  ad- 
vancement. 

The  lamp  is  equipped  with  several  sets  of  carbon  pairs 
Beneath  an  upper  plate  or  headpiece,  a,  are  fastened  several 
pairs  of  vertical  guiding  shanks,  b,  c,  d,  e,  fastened  by  their 
interior  extremity  to  a  plate,  e,  by  screws,  as  represented. 
The  plate  e  is  isolated  from  the  guiding  shanks  by  a  layer 
of  a  suitable  insulating  substance  e'.  On  every  pair  of  shanks 
can  slide  a  counterpoise  or  a  crosspiece  b',  c',  d',  for  the  ris- 
ing of  the  carbons,  composed  of  a  fireproof  substance  of 
strong  insulating  power  and  provided  with  sockets,  f,  for 
the  carbons  B,  C,  D,  E  and  with  posts  f,  to  which  the  con- 
ductors are  joined.  The  represented  crosspieces  b',  c',  d' 
have  different  dimensions  and  weights,  which  differ  in  a 
corresponding  manner,  the  crosspieces  d'  and  c'  being  almost 
equal  to  the  half  and  the  three-quarters  of  b'  respectively. 

At  a  little  distance  beneath  the  plate  e  a  disc  g  of  suit- 
able fireproof  substance  is  provided,  fastened  to  this  plate 
by  screws  and  bolts,  such  as  h,  so  as  to  save  a  space  between 
the  plate  and  the  disc. 

.A  central  tabular  organ  i  hung  at  the  disc  g  is  fastened 
to  a  plate  by  means  of  which  it  is  kept  in  place  through  the 
medium  of  screw  i".  The  interior  extremity  of  this  tube  is 
supplied  with  a  cap  j,  equipped  with  three  radial  tabular 
arms  j',  suitablj'  isolated,  the  exterior  extremities  of  which 
terminate  in  vertical  sockets  j"  intended  to  receive  the  in- 
terior carbons  E.  1  is  an  iron-pin,  screwed  into  the  lower 
part  of  cap  j  and  by  means  of  which  a  plate  1'  and  an  ear- 
screw  screwed  to  this  iron  pin,  serve  to  maintain  the  globe 
m  against   the  disc  g. 

On  the  upper  side  of  the  plate  c  are  found  carbon  hold- 
ers and  each  one  consists  of  a  rectangular  piece  of  suitable 
metal,  n',  n',  n',  n*,  in  which  an  opening  has  been  made  for  the 


passage  of  one  of  the  carbons,  and  these  carbon  holders  are 
articulated  by  their  interior  extremity  in  o'  to  a  mass  of  in- 
sulating substance  O. 

This  pillar  for  tlie  carbon  holders  is  joined  to  the  iron 
Inace  of  the  solenoids  p'  by  the  shank  p",  and  the  iron  brace 


The  Quadruplex  Lamp. 

is  joined  at  the  upper  part  to  the  plunger  of  the  regulating 
dashpot  q. 

The  magnet  core  is  by  preference  composed  of  laminated 
iron  for  the  purpose  of  increasing  its  magnetic  power  and 
consequently  improving  its  lifting  power.  The  lamp  can  be 
burned  on  an  alternating  as  well  as  a  direct  current.  The 
action  of  the  carbon  holders  is  in  differential  amplitudes  of 
the  free  initial  movement.     The  operation  is  accentuated  by 
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the  different  pressures  to  wliicli  tlic  several  carbons  arc  ad- 
vanced,  and   the  arcs   are   uniformly   maintained. 

The  tubular  medium  which  carries  the  steady  interior 
carbons  is  perforated  or  open,  as  shown,  the  upper  part  of 
the  same  passing  out  into  the  space  between  the  plate  and  the 
disc  in  such  a  way  as  to  establish  an  intercourse  between  the 
interior  of  the  globe  and  the  atmosphere.  This  tul)ular  me- 
dium is  provided  with  glass  wool,  which  allows  the  free  gas 
through  the  combustion  of  the  carbons  to  escape  from  the 
interior  of  the  globe.  This  glass  wool  is  also  an  insulating 
substance. 

The  lamp  is  made  for  four  pairs  of  carbons,  but  one, 
two,  three  or  four  pairs  of  carbons  can  be  used  as  required, 
so  that  one  lamp  can  be  regulated  for  one,  two,  three  or  four 
thousand  candle  power.  The  light  can  be  increased  by  burn- 
ing flaming  carbons  of  a  double  or  triple  amount  of  candle 
power.  It  is  of  the  same  construction  and  size  throughout. 
After  a  certain  time  of  burning  one  or  two  pairs  of  carbons 
on  each  feed,  the  new  arc  is  started  on  the  pair  of  carbons 
with  the  lowest  resistance.  On  that  account  only  two  pairs 
of  carbons  are  burning  at  one  and  the  same  time;  the  other 
pair  is  neutral  to  the  next  feed.  Owing  to  the  fact  that  the 
resting  pair  of  carbons  has  the  lowest  resistance,  it  starts 
the  different  pairs  of  carbons  burning  at  the  intervals  of  the 
feed,  which  is  an  important  factor  in  producing  equal  light. 

The  lamp  is  an  entirely  new  departure  in  arc  illumina- 
tion, and  is  patented  in  nearly  every  country  in  the  world. 


The  Electrograph 

The  electrograph  is  an  apparatus  for  communicating  any 
desired  message  to  a  crowd  of  people,  inside  of  buildings, 
halls  or  in  the  open  air.  This  is  done  by  means  of  electric 
light  flashes  on  a  field  or  bank  of  electric  lamps,  certain 
groups  of  lamps  being  lighted  momentarily  to  form  letters 
of  a  word  or  words,  which  in  succession  are  visible  and  form 
the  sentence  desired.  The  device  is  a  development  of  the 
electric  sign  flasher,  employing  a  similar  principle  of  opera- 
tion, but  being  more  compact  and  adaptable  to  a  large  num- 
ber of  uses  for  which  the  present  so-called  "Talking  Sign" 
is  scarcely  available  because  of  its  high  first  cost  and  ex- 
pensive operation  and  maintenance. 

The  electrograph  "talks"  graphically  and  automatically 
any  desired  number  of  sentences  before  repeating  them.  Its 
word  flashes  are  easily  read  and  produce  a  most  effective 
result.     The  apparatus  is  furnished  in  many  sizes  and  styles, 
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Lamp  Bank  and  4  successive  Flash 
Indications  in  this  Bank. 
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[ripin  the  .small  window  display  attraction  up  \n  the  largest 
open-air  or  roof  sign.  They  arc  intended  for  publicity  in 
general,  as  a  medium  for  individual  and  collective  advertis- 
ing, as  an  indicator  or  annunciator  of  news  items,  informa- 
tion, commands,  etc.  The  m'achinery  controlling  the  device, 
being  light  and  small,  requires  but  little  floor  space  :mil  can 
be  placed  anywhere  near  the  lamp-lettcr-field  or  lamp  bank, 
and  may  be  concealed  in  various  manners.     The  lamp-bank 


where  the  messages  are  visible  can  be  with  or  without  dis- 
play in  order  to  conform  to  the  conditions  surrounding  the 
space  where  it  is  used.  The  text  or  message  to  b?  trans- 
mitted or  communicated  is  first  prepared  in  form  of  a  sten- 
cil or  record  and  then  inserted  in  the  machine.  The  prepara- 
tion of  the  record  is  simple  and  easy.  It  is  made  with  a 
special  perforator  for  this  purpose  and  permits  unlimited 
variation  of  the  reading  matter  according  to  need  and  occa- 
sion. 

The  distinctive  character  of  the  electrograph  is  that  it 
talks  to  many  people  at  a  time  who  could  not  be  reached  suc- 
cessfully by  loud-speaking  telephones.  If  handled  rightly  it 
should  prove  to  be  a  splendid  money-maker  when  exploited 
in  connection  with  general  advertising  talk  in  any  locality 
or  location  placed.  It  is  being  marketed  by  the  Electro- 
graph  Company,  53  West  Jackson   Boulevard,   Chicago. 


Electrically-Driven  Bottle  Washer 

The  device  illustrated  herewith  is  used  for  washing  bot- 
tles of  various  kinds.  It  consists  of  a  horizontal  metal  wheel 
with  hollow  rim  and  spokes  which  carry  water  under  pres- 
sure into  the  bottles.  At  regular  intervals  it  is  fitted  with 
hollow,  rubber-wcblicd  spindles  over  which  the  bottles  are 
placed.  As  the  wheel  rotates  the  bottles  are  whirled  around 
on  the  spindle  by  a  belt  which  presses  against  them  at  one 
side.     As  the  bottle  rotates  the  fubber  web  wipes  the  inside 


Washes  1440  bottles  per  hour. 

while  the  outsidcs  arc  operated  upon  by  several  brushes  set 
so  as  to  wash  all  external  parts.  A  large  cast  iron  pan  under 
the  wheel  catches  tlie  waste  water  and  conducts  it  to  the 
drain  pipe.  The  attendant  simply  puts  the  soiled  bottles  on 
the  spindles  and  removes  the  clean  ones.  With  one  attend- 
ant this  machine  has  a  capacity  of  1,440  bottles  inr  hour. 
Tlu'  out  lit  requires  a  floor  space  of  4  x  5  feet.  It  requires 
almut  Nil  cubic  feet  of  water  per  10-hour  day.  It  is  equipped 
with  a  '.1  horse-power  Kobbins  &  Myers  motor.  The  ma- 
chine is  manufactured  by  Chas.  llamann,  Port  Chester,  N.Y. 


Hydro  Inspection  Department  Announcement 

The  liUclrical  Inspeclion  Oeparlnicnl  of  ilu-  ll\dro- 
electric  Power  Commission  advises  that: — ".Ml  luu  tode 
llexible  No.  IH  B  &  S  cord  bearing  Underwriters'  Labora- 
tory labels,  with  a  1/(14  in.  minimum  wall  thickness,  are  ap- 
proved for  lixture  wiring,  whether  twisted  or  single  con- 
ihictor." 
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Protecting    Polyphase    Motors    Against    Phase    Failure    and 
Reversal 

Accidental  rotation  of  a  motor  in  a  direction  opposite 
to  that  which  the  operator  is  expecting  is  often  liable  to 
result  disastrously.  An  elevator  may  be  dashed  to  the  pit 
or  through  the  overhead, — costly  machines,  pumps,  cranes, 
hoists,  etc.,  may  be  seriously  damaged  if  the  direction  nf 
rotation  is  unexpectedly  reversed  when  the  starting  device 
is  closed.  With  a.c.  polyphase  motors  this  may  happen  due 
to  reversing  of  the  phases  and  engineers  have  turned  their 
attention  to  the  problem  of  eliminating  this  source  of  acci- 
dent. Failure  of  one  phase  may  also  cause  burning  out  of 
the  motor.  A  new  type  of  phase  failure  relay,  shown  in  the 
accompanying  illustration,  has  been  developed  by  the  Cutlcr- 
Ilammer  Manufacturing  Company,  Milwaukee.  This  device 
is  suitable  for  use  on  any  system  similar  to  a  vertical  motor 
starter.  This  phase  failure  relay  provides  against  abnormal 
drop  in  voltage,  against  failure  of  one  of  the  phases,  and 
against  reversal  of  the  phases.  If  the  supply  voltage  falls 
below  about  70  per  cent,  of  normal  the  relay  opens  the  con- 


New  Type  Phase-failure  relay 

trol  circuit  of  the  motor  controller,  and  keeps  it  open  until 
the  line  voltage  returns  to  at  least  85  per  cent,  of  normal. 
These  limits  can  be  adjusted  before  shipment  to  suit  special 
conditions.  In  case  of  phase  failure,  caused  by  the  opening 
of  one  of  the  supply  lines  at  any  point,  the  relay  opens  the 
control  circuit  if  the  motor  is  under  appreciable  load,  and 
keeps  it  open  until  the  fault  is  corrected.  If  the  load  on  the 
motor  is  very  light,  so  that  no  harm  would  result  from  its 
running  single  phase  on  account  of  the  phase  failure,  the 
device  may  not  operate  imtil  the  load  is  increased  or  the 
motor  shut  down.  If  the  motor  is  at  rest  at  the  time  of  phase 
failure  the  relay  will  act  immediately.  Thus  the  motor  is 
allowed  to  run  as  long  as  no  damage  can  result.  In  case 
of  phase  reversal  the  relay  opens  the  control  circuit  immedi- 
ately and  keeps  it  open  until  the  phases  are  reconnected  in 
llic  proper  order.  Accidents  due  to  the  motor  running  in 
the   wrong   direction    when   started   up   are   avoided. 


The  electrical  stores  in  Victoria,  B.  C,  recently  co-oper- 
ated in  an  electric  toaster  campaign.  The  B.  C.  Electric 
Railway  Company,  Limited,  arranged-  for  the  general  adver- 
tising, etc.,  and  all  joined  forces  for  a  period  of  two  weeks — 
15th  to  29th  of  May — to  popularize  the  toaster  by  means  of 
window  displays  and  demonstrations.  The  result  was  the 
sale  of  72  toasters  during  the  sale,  which  under  general  ex- 
isting  conditions   must   be   considered   fairly   satisfactory. 


Attachment  for  joist  boring  machine 

We  illustrate  herewith  the  floor  joist  attacliment  for 
joist  boring  machine  being  placed  on  the  market  by  the 
Henderson  Electric  Company,  Ampere,  N.  J.  With  this  de- 
vice holes  may  be  bored  easily  and  quickly  in  joists  where 
the  floor  has  been  taken  up.     It  is  suitable  lor  old  and  new 


houses,  apartments  and  buildings  of  all  kinds.  Readily  at- 
tached to  any  boring  machine  of  this  make;  leaves  both  hands 
free  to  steady  the  machine  and  pull  the  chains.  Adjustable 
for  boring  any  distance  below  the  floor  line  and  for  dififerent 
width  floor  openings;  and  is  collapsible  for  carrying. 


Simple  design  two-button  push  switch 
The  Perkins  Electric  Switch  Manufacturing  Co.,  Bridge- 
port, Conn.,  have  put  on  the  market  a  new  two-button  push 
switch  of  simplified  design  and  construction,  which  is  known 
as  the  "Capax"  switch.     Every  part  is  claimed  to  be  substan- 


tial and  mechanically  correct.  While  the  action  is  positive 
and  quick,  the  movement  of  the  buttons  is  less  than  seven- 
sixteenths   of  an   inch — the   out-button   projecting   only   one- 
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half  an  inch  beyond  the  face  plate.  A  fibre  shield,  protect- 
ing the  entire  mechanism  from  dust  and  dirt  during  and  after 
installation,  and  until  the  face  plate  is  applied,  is  permanent- 
ly secured  in  position  by  the  supporting  yoke.  The  switch  is 
rated  10  amperes,  125  volts;  ."i  amperes,  250  volts;  National 
lllectrical   Code   standard   and   labelled. 


Insulator  with  high  flashover 
The  boron  silicate  insulator  shown  in  the  accompanying 
illustration  is  manufactured  by  h'rcd.  M.  Locke,  of  Victor, 
N.Y.  This  new  material  is  an  aluminium  silicate  body,  fused 
together  with  boron  at  a  very  high  temperature  and  formed 
into  shape,  making  a  glass-like  body,  which  is  next  to  fused 
sihca  in  its  coefficient  of  expansion.  It  is  claimed  that  the 
addition  of  boron  to  this  body  gives  to  the  compound  the 
property  of  retarding  the  ionization  of  the  air  around  the  in- 
sulator and   thereby  increases   the  arcing  voltage  by  50  per 


cent.;  also,  tliat  it  makes  this  body  more  resilient  to  mechani- 
cal strains,  and  increases  its  dielectric  strength-  50  per  cent, 
above  porcelaiti.  The  dielectric  constant  of  this  new  com- 
pound is  4.8,  as  compared  with  6.5  for  porcelain,  and  8  for 
glass.  Its  specific  gravity  is  2.26,  and  its  coefficient  of  ex- 
pansion is  .00000.'!5.  It  is  claimed  that  these  insulators  are 
valuable  for  service  under  great  changes  of  temperature,  fog, 
dust,  lightning  flash-overs,  and  very  high  frequencies.  They 
will  stand  a  temperature  change  from  below  zero  to  the 
boiling  i)oinl  of  water  without  breaking. 


Canadian  Vickcrs.  I.imitiil.  30  Blcury  Street,  Montreal, 
have  been  awarded  a  conlracl  by  the  city  of  Winnipeg  for 
one  Vickers  150  kw.  inductive  motor-generator  exciter  set, 
together  with  starting  c'luipmcnt.  The  plant  is  to  be  in- 
stalled at  the   I'oint  du   Bois  power  house. 


Small  Portable  Electric  Oven 

In  the  accompanying  illustration  is  shown  a  small  oven 
developed  by  the  Hotpoint  Electric  Heating  Company,  To- 
ronto, for  use  with  their  clcctrically-npcratcd  "El   Glostovo" 


and  "El  Grilstovo,"  both  of  which  arc 
reflector  type.  The  device  is  called  an  ' 
seamless  sheet  steel  finished   in  nickel. 


of  the  glowing-coil 
ovenette,"  and  is  of 
It  is  being  made  in 


three  sections  as  shown,  which  make  it  adaptable  to  two  sizes. 


Quick  "Make"  Tumbler 

We  illustrate  below  a  new  quick  "make"  and  "break" 
tumbler  switch,  5  amp.  capacity,  being  placed  on  the  market 
by  J.  H.  Tucker  &  Company,  manufacturers  of  electric  light 
and  power  accessories,  Birmingham,  England.  There  has 
long  been  a  deinand  ainong  contractors  and  engineers  for  a 
switch   having   quick   "make"   as   well   as   quick  "break,"   and 


the  manufacturers  claim  that  this  switch  fulliis  the  require- 
ments. Micanite  is  used  throughout  for  insulation,  and  the 
bases  are  of  highly  vitrified  porcelain.  The  manufacturers 
state  that  the  movement  of  this  particular  switch  has  been 
mechanically  operated  on  test  over  two  million  times  with- 
out breaking  down. 


Another  Hubbell  Socket 

The  illustration  herewith  represents  porcelain  keyless 
socket  No.  :i:i75,  manufactured  by  Harvey  Hulibell,  Inc., 
Bridgeport,  Conn.  Tltis  socket  is  built  along  the  lines  of  an 
ricctrolier  socket,  providing  a  compact   and   practical   porce- 


lain unit  iot  use  on  lixlures  where  a  poicclam  socket  cover- 
ing is  desired.  The  manufacturers  claim  thai  wiring  connec- 
tions can  be  easily  and  quickly  made,  bcciusc  of  the  special 
design  of  the  inferior. 
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Electric  Headlamps  for  Mine  Locomotives 

The  electrically  operated  headlamp  shown  herewith  con- 
sists essentially  of  a  metal  case,  a  7-in.  mirrored-glass  re- 
flector and  a  tungsten  lamp  which  is  so  suspended  that  the 
constant  "pounding"  of  mine-locomotive  service,  for  which 
the  device  is  designed,  will  not  break  the  filament.  The 
manufacturers  assert  that  the  headlamp  is  practically  dust- 
proof  and  watertight.  The  total  weight  of  the  device  is  13 
lbs.  All  metal  parts  are  of  drawn  sheet  steel,  electrically 
welded  and  finished  inside  and  out  in  baked  black  enamel. 
Handle  and  supports  are  provided  as  shown,  and  use  is  made 
of  a  grid  door  to  prevent  front-glass  breakage.  The  "golden 
glow"  lamp,  as  it  is  called,  is  particularly  adapted  for  use 
where  glare  or  dazzling  light  is  to  be  avoided.     It  is  claimed 


A  New  Type  of  Vacuum  Cleaner 

We  show  in  the  accompanying  illustration  a  little  elec- 
tric cleaner  of  new  design  that  is  not  only  radically  diflfer- 
ent  in  appearance,  but  for  which  the  manufacturers  claim 
many  advantages  and  exclusive  features.  Probably  the  most 
noticeable  departure  is  the  new  method  of  mounting  the  mo- 
tor up  on  the  handle  instead  of  directly  above  or  behind  the 
cleaning  tool.  This  method  of  construction  dispenses  with 
all  wheels  and  casters,  and  makes  possible  the  use  of  a  reno- 
vator or  cleaning  nozzle  that  will  go  easily  under  radiators 
or  heavy  low  furniture.  Another  advantage  is  the  swivel 
joint  at  the  bottom  which  permits  the  handle  to  be  dropped 
to  either  side  (even  to  the  floor,  if  necessary)  so  as  to  get 
away    back    under    beds,    davenports,    buffets,    etc.,    without 


Throws  light  ahead  600  feet. 

that  with  a  23-watt  lamp  a  man  can  be  seen  on  the  track 
more  than  425  feet  ahead,  and  with  a  36-watt  bulb  600  feet 
ahead,  of  the  locomotive.  The  headlamp  i^  being  made  by 
the  Esterline  Company,   Indianapolis,   Ind. 


.11 


Non-Glare  Lens  for  Electric  Headlamps 

A  safety  lens,  as  it  is  called,  for  electric  automobile  head- 
lamps, which  is  placed  in  the  lamp  in  exactly  the  same  way 
as  an  ordinary  front  glass,  is  shown  herewith.  The  glass 
is  recessed  as  shown,  the  depressions  being  of  clear  glass 
and  the  other  parts  of  treated  glass.     As  a  result,  the  manu- 


/ 


Motor  mounted  on  handle. 

tipping  the  cleaning  tool  from  a  level  position.  It  is  claimed 
to  be  easier  to  adapt  this  cleaner  to  different  kinds  of  work 
than  any  other  on  the  market.  A  small  felt  strip  for  polished 
floors  and  a  brush  strip  for  rough  floors  may  be  instantly 
snapped  into  place  in  the  aperture  of  the  cleaning  tool  and 
as  quickly  removed  with  no  other  changes  or  addition  of  any 
extra  adapters.  A  further  advantage  claimed  in  the  design 
of  this  cleaner  is  that  it  provides  a  direct  passage  for  the  in- 
rushing  air  to  the  centre  of  the  fan  and  discharges  it  radially 
all  the  way  around  the  outside.  This  cleaner  is  manufac- 
tured and  marketed  by  the  Santo  Manufacturing  Company, 
Twenty-first  Street  and  .Allegheny  Avenue,  Philadelphia,  Pa. 


A  "safety"  lamp  for 
automobiles. 

facturer  claims,  the  rays  from  the  lamp  are  diffused  in  such 
a  way  that  no  glare  is  produced.  The  rays  passing  through 
the  clear  glass  are  deflected,  it  is  explained,  to  the  side,  while 
the  direct  rays  pass  through  the  translucent  glass.  The 
device  is  being  placed  on  the  market  by  the  Lancaster  Lens 
Company,   Lancaster,   Ohio. 


Five  salesmen  of  the  Simplex  Electric  Heating  Company, 
of  Cambridge,  Mass.,  were  awarded  prizes  recently  in  New 
York,  by  the  "Rice  Leaders  of  the  World  Association,"  as  a 
recognition  of  special  skill  in  salesmanship. 


The  annual  convention  of  the  National  Electrical  Con- 
tractors' Association  of  the  United  States  is  being  held  in 
San  Francisco  July  21st  to  24th.  An  important  program 
has  been  arranged. 
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Tuec  Exhibit  at  the  World's  Fair 

We  illustrate  herewith  the  Sail  Francisco  exhibit  of  the 
Tiieo  X'acuuiii  Cleaner.  'I'liis  exhibit  is  attracting  very  con- 
siderable  attention   aniont;   large   householders,   who   are   be- 


Tuec  exhibit  at  tlic  World's  Fair,  San  Francisco. 

ginning  to  see  that,  in  the  removal  of  dust  and  dirt,  as  in  so 
many  other  household  operations,  the  most  sanitary,  con- 
venient and  economical  way  is  to  "do  it  electrically." 


New  Interchangeable  Plug  Caps 

Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  have  recently 
placed  on  the  market  two  new  plug  caps,  which  we  illustrate 
herewith.      The    caps    dift'er    from    others    of    this    company's 


manufacture  in  the  arrangement  of  strain  relief.  Both  the 
caps  are  interchangeable  with  the  entire  line  of  Hubliell  wall 
and  (lush  receptacles. 


Fixtures   for   Nitrogen   Lamps 

The  illustrations  of  nitrogen  fixtures  herewith  represent 
types  recently  placed  on  the  market  by  the  Canadian  Tung- 
sten Lamp  Company,  of  Hamilton,  Ont.  These  are  made  of 
brass  or  copper,  according  to  specifications,  are  sold  with 
or  without  fire-glazed  enamel  reflector,  and  are  claimed  by 
the  makers  to  be  the  most  efficient  unit  for  half-watt  lamps 
on  the  market.  The  small  interior  hanger  illustrated  is  made 
to   accommodate    either   0-inch,    8-inch    or    !)-inch    glassware. 


and   may   be  had  in  any  of  the   following  finishes:— statuary 
bronze,  empire  bronze,  black  enamel,  brushed  brass,  or  nickel. 


The  Right  Way  to  Do  It 

Tlie  Trayinore.  the  new  Atlantic  City  hotel,  claimed  to 
be  one  of  the  most  luxuriously  equipped  in  the  world,  is 
fitted  with  2,800  plug  receptacles  (Chelten  type).  As  the 
capacity  of  the  Traymore  is  1,400,  this  means  an  average 
equipment  of  two  receptacles  for  every  guest. 


The  Montreal  Division  plant  employees  of  the  Bell  Tele- 
phone Company  have  formed  an  association  for  mutual  ini- 
lirovement  from  which  much  good  is  likely  to  result.  The 
association  is  made  up  of  sections  from  the  various  city 
exchanges.  These  sections,  having  similar  work  and  inter- 
ests, meet  twice  a  month  for  lectures  and  discussions.  Each 
section  elects  two  representatives  to  a  general  Board  of 
Directors.  This  governing  Board  meets  monthly  for  ad- 
ministrative purposes.  General  meetings  of  all  the  sections 
both  for  educative  and  social  purposes  are  held  from  time  to 
time,  and  altogether  it  is  aimed  to  cover  the  whole  field  of 
Plant   Employees'   interests. 


The  "General  Electric  Review"  has  published  a  very  in- 
teresting supplement  to  its  July  issue,  covering  the  complete 
electric  equipments  of  the  Panama  Canal,  both  during  con- 
struction   and    in   operation. 


The  Solex  Company,  Limited,  importers  and  jobbers  of 
electrical  supplies  and  fixtures,  have  moved  to  762  St.  Law- 
rence Boulevard,  Montreal.  Mr.  J.  E.  Pelletier,  the  manager, 
has  just  returned  from  a  trip  to  the  industrial  centres  of  the 
United   States,  where  he   secured   several   excellent  agencies. 


Personal 

Mr.  J.  T.  Patton,  for  many  years  local  manager  of  the 
Bell  Telephone  Company  in  Brockville,  has  been  promoted 
to  be  manager  at  Sarnia. 

Dr.  C.  P.  Steinmetz  has  accepted  the  position  of  presi- 
dent of  the  Illuminating  Engineering  Society  of  the  United 
States.  Dr.  Steinmetz's  writings  on  various  phases  of  illum- 
ination are  recognized  as  classics. 

Mr.  A.  M.  Gray,  assistant  professor  of  electrical  engi- 
neering at  McGill  University,  has  resigned,  having  been  ap- 
pointed head  of  the  electrical  engineering  department  of 
Cornell  University.  Professor  Gray  has  done  excellent  work 
at  McGill,  especially  in  relation  to  electrical  motors  and 
wireless   telegraphy. 


New  fixtures  (or  Nitrogen  Lamps  manufactured  by  the  Canadian  Tungsten  Lamp  Company,  Hamilton. 
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Current  News  and  Notes 


Ailsa  Craig,  Ont. 

The  hydro  by-law  carried  on  Monday,  June  28th,  by 
a  majority  of  120  to  5. 

Brantford,  Ont. 

It  is  said  a  contract  has  been  closed  with  Mr.  Martin 
N.  Todd,  manager  of  the  Lake  Erie  &  Northern  Railway 
Company,  and  of  the  Gait,  Preston  &  Hespeler  Railway 
Company,  for  the  purchase  of  a  part  of  the  Grand  Valley 
system  between  Paris  and  Gait.  The  price  mentioned  is 
$20,000  and  is  contingent  on  the  electrification  of  the  Lake 
Erie  &  Northern  Railway  between  Port  Dover  and  Brantford. 

Brockville,  Ont. 

The  City  Council  of  Brockville  have  passed  a  by-law  to 
construct  a  line  into  the  Township  of  Elizabethtown,  for 
the  supply  of  light  and  power. 

Calgary,  Alta. 

The  Calgary  Power  Coinpany  continues  to  report  re- 
markable increases  in  earnings.  The  May  statement  shows 
a  gain  of  43  per  cent,  in  gross  and  55  per  cent,  in  net.  For 
the  five  months  of  the  present  year,  gross  earnings  are  27 
per  cent,  and  net  earnings  47  per  cent,  higher  than  for  the 
same  period  a  year  ago. 

Edmonton,  Alta. 

The  city  of  Edmonton  recently  imposed  a  fairly  stringent 
regulation  on  the  jitneys  operated  in  that  city.  This  in- 
cluded the  requiretiient  of  a  $5,000  accident  policy  and  a 
license  fee  of  $10  for  each  seat  space  of  18  inches.  The 
Jitney  Association  appealed  to  the  courts  against  what  they 
termed  unreasonable  dissrimination,  and  Justice  Harvey  up- 
held their  claim  as  far  as  the  license  fee  was  concerned. 

Harrison,  Ont. 

The  town  council  are  submitting  a  by-law  to  the  elec- 
tors on  Monday,  July  19th,  asking  authority  to  enter  into 
an  agreement  with  the  Ontario  Hydro-electric  Power  Com- 
mission. 

Ingersoll,  Ont. 

The  Ligersoll  Telephone  System  has  now  over  1,200  sub- 
scribers and  switchboard  capacity  to  accommodate  another 
400.  The  rates  charged  by  this  company  are  as  follows: — 
town  subscribers,  4  party  line,  $12.50;  single  line,  residence, 
$15,  business,  $20;  rural,  8  to  10  party  line,  $15. 

Kincardine,  Ont. 

The  Water  &  Electric  Light  Commission  will  purchase 
44  nitrogen-filled  street  lights  to  replace  18  arcs  at  present 
in  operation. 

London,  Ont. 

The  London  &  Port  Stanley  Railway  was  opened  for 
traffic,  electrically  operated,  on  July  1st.  The  official  open- 
ing will  take  place  on  the  22nd  of  this  month.  Sir  Adam  Beck 
is  reported  as  stating  that  the  cost  of  the  electrification  of 
this  line  has  been  within  $100,000  of  the  estimate. 

The  city  is  unable  to  come  to  terms  with  the  Bell  Tele- 
phone Company  regarding  the  rental  to  be  paid  for  an  ex- 
clusive franchise  in  the  city  of  London.  A  number  of  alder- 
men are  strongly  in  favor  of  a  municipal  telephone  system. 

Montreal,  Que. 

The  contract  for  installing  an  electrical  fire  alarm  sys- 
tem, supplies  of  cable,  etc.,  on  parts  of  St.  Catherine  Street 
and  Park  .Avenue  and  on  Bleury  Street,  for  the  city  of  Mont- 
real,  described   in   our   last   issue,   has   been   awarded   to   the 


Northern  Electric  Limited,  Montreal.  Work  will  be  com- 
menced at  an  early  date.  The  price  of  the  contract,  which 
includes  the  entire  equipment,  is  $47,955. 

The  Montreal  Board  of  Control  have  awarded  to  G.  M. 
Gest,  Limited,  Montreal,  the  contract  for  the  construction 
of  2,000  feet  of  underground  conduit,  with  branch  lines  to 
outside  lamp  posts  along  the  main  line  of  conduit,  in  con- 
nection  with   the   filtration   plant   now   being  constructed. 

Permission  has  been  given  by  the  Quebec  Public  Utili- 
ties Commission  to  the  Laval  Electric  Company  to  carry 
its  transmission  line  through  the  streets  of  the  parish  of  St. 
Elzear,  upon  condition  that  the  company  supply  light  and 
power  to  the  municipality  and  residents  upon  the  most  favor- 
able terms  granted  by  the  company,  .-Ml  questions  regarding 
the  location  of  the  line  and  its  erection  and  any  difficulties 
that  may  occur  will  be  adjusted  by  the   Commission. 

The  Quebec  Public  Utilities  Commission,  sitting  in 
Montreal  on  June  15,  approved  of  the  general  layout  of  fur- 
ther underground  conduits,  plans  for  which  have  been  pre- 
pared by  the  Electrical  Commission,  reserving  the  considera- 
tion of  the  details  for  a  meeting  to  be  held  on  July  0.  These 
plans  were  for  Section  No.  6,  St.  Lawrence  Boulevard,  be- 
tween Craig  and  Sherbrooke  Streets;  and  Section  No.  7, 
bounded  by  St.  Lawrence  Boulevard,  Notre  Dame,  McGill 
and  Commissioner  Streets.  At  a  previous  sitting  objection 
was  raised  to  the  work  on  the  ground  that  financial  condi- 
tions were  unfavorable,  but  the  Commission  held  that  they 
had  nothing  to  do  with  this,  their  authority  being  limited  to 
the  approval  and  modification  of  the  plans  and  specifications. 

Niagara  Falls,  Ont. 

Mr.  Paul  A.  Schoellkopf,  of  the  Hydraulic  Power  Com- 
pany, is  interesting  himself  in  a  scheme  of  permanent  illum- 
ination of  the  Falls.  Mr.  Schoellkopf  has  just  returned  from 
the  San  Francisco  Fair  and  states  that  he  will  use  his  in- 
fluence to  have  the  searchlight  plant  now  used  at  the  Fair 
removed  to  Niagara  Falls,  as  soon  as  the  Western  exhibi- 
tion is  closed. 

North  Vancouver,  B.  C. 

The  solicitor  for  the  district  council  of  North  \'ancouver 
has  filed  a  writ  in  the  Supreme  Court  demanding  that  the 
entire  lighting  plant  and  equipment  of  the  Vancouver  Power 
Company  within  the  district  be  handed  over  at  a  price  to  be 
named  by  arbitration. 

Judgment  was  reserved  by  Mr.  Justice  Murphy  in  the 
action  brought  by  the  district  of  North  Vancouver  to  com- 
pel the  Vancouver  Power  Company  to  sell  its  franchise  and 
plant  in  that  district  to  the  municipality.  The  company  is 
unwilling   to   sell. 

Orillia,  Ont. 

The  Water,  Light  and  Power  Commission  have  closed 
a  contract  with  the  Standard  Chemical  Company,  of  Long- 
ford  Mills,  for  a  supply  of  200  electric  h.p. 

Owen  Sound,  Ont. 

The  contracting  firm  of  Grier  &  Lethbridge  have  been 
awarded  the  contract  for  the  construction  of  the  transformer 
station  in  Owen  Sound,  in  connection  with  the  distribution  of 
power  soon  to  be  received  from   Eugenia  Falls. 

Okotoks,  Alta. 

The  North  Western  Engineering  &  Supply  Company, 
Limited,  Calgary,  have  been  given  a  franchise  by  the  town 
council   of   Okotoks   to   install   an   electric   light   plant.      Gas 
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engine  power  will  bo  used  and  tlie  plant  will  be  up-to-date 
in  every  parliiular.     Installation  will  commence  at  once. 

Prince  Albert,  Sask. 

Operations  have  been  commenced  on  the  construction 
of  a  rural  telephone  system  covering  the  district  south  of 
the  city.  It  is  intended  that  ultimately  this  system  shall 
cover  a  district  of  about  200  square  miles.  The  operations 
are  being  carried  out  by  the  South  Prince  Albert  Rural  Tele- 
phone Company,  which  was  originally  operating  in  this  dis- 
trict. The  contract  for  the  work  has  been  let  to  the  North 
Saskatchewan  Telephone  Development  and  Construction 
Company.  The  line  is  purely  a  farmer's  telephone  system, 
and  among  the  towns  it  will  touch  will  be  included  Davis. 
Clouston,  MacDowall  and  probably  St.   Louis. 


Regina,  Sask. 

The    Canada    West    Electric    Company, 


Limited,    of    Re- 


Canadian  Pacific  Railway  Station  and  Royal  Alexandra 
Hotel,    Winnipeg,    Man.,    "  Sterling  "    used    throughout. 

Architects  :-BaiTott,  Blocader  and  Webster,  Montreal. 
Contracting  Engineers:— Westinghouse,  Church.  Kerr  Co.,  Winnipeg. 

The  Ideal  House  Wire 

should  possess  maximum  dependability  and  dur- 
ability and  be  sold  at  a  price  which  justifies  its  use 
in  all   classes  of  buildings. 

"  Sterling "     Rubber     Insulated     Wire 

is  a  N.  E.  C.  wire  which  meets  these  requirements 
to  a  degree  that  entitles  it  to  the  consideration  of 
every  thoughtful  architect,  engineer,  contractor  and 
liuilding  owner. 

Write  our  nearest  office  for  prices  of  '"  Sterling  " 

Standard     Underground     Cable     Company 
of  Canada,  Limited, 

Hamilton,         ....         Ont. 

Montreal,  (^ue.       Winnipeg,  Man.       Seattle,  Wahli. 


gina,  Saslc,  recently  secured  the  contract  for  the  supply  of 
telephones  and  other  material  for  the  two  largest  jobs  which 
have  as  yet  been  let  in  Saskatchewan,  namely,  the  Unity 
Rural  Telephone  Company  and  the  Viscount  Rural  Tele- 
phone Company.  This  company  are  agents  for  Kellogg  tele- 
phones. The  Canada  West  Electric  Company  report  that 
business  in  the  telephone  line  has  been  very  good,  and  that 
the  prospects  are   very   promising. 

Smithville,  Ont. 

A  by-law  was  submitted  on  July  3rd,  authorizing  the 
necessary  expenditure  lor  an  electric  lighting  system  for 
this  village. 

Toronto,  Ont. 

It  is  estimated  tluit  there  will  be  approximately  60.000 
lamp  globes  used  in  the  lighting  scheme  of  the  t'anadian 
National   Exhibition   this  year. 

Vancouver,  B.  C. 

Delegates  to  the  National  Electric  Light  Association 
Convention  in  San  Francisco  recently  passed  through  this 
city  to  the  number  of  150.  A  banquet  was  held  in  the  Hotel 
\'ancouver  and  the  delegates  were  later  entertained  by  B.  C. 
E.  R.  officials.  The  hosts  also  included  among  their  num- 
ber Mr.  R.  F.  Hayward  and  Mr.  MacNeill,  of  the  Western 
Canada  Power  Company;  Messrs.  Pirn  and  Wright,  of  the 
Canadian  General  Electric  Company,  and  Mr.  Read,  of  the 
Canadian  W^estinghouse  Electric  Company. 

The  Canadian  Northern  Railway  telephone  line  has  been 
completed  to  the  coast,  final  connections  being  made  a  few 
days   ago   through    Yellowhead    Pass. 

Welland,  Ont. 

A  by-law  will  be  prepared  and  submitted  to  the  next 
meeting  of  council,  authorizing  an  issue  of  debentures  to  the 
amount  of  $;i,500,  to  cover  the  extra  expenditure  necessi- 
tated  by    requests    for   additional    power   supply. 

The  Stamford  Board  of  Trade,  at  their  last  monthly 
meeting,  passed  a  resolution  asking  the  government  to  buy 
out  the  telephone  system  on  a  basis  of  physical  valuation 
and  operate  it  at  cost.  Copies  of  this  resolution  are  to  be 
sent  to  every  board  of  trade  in  Ontario,  asking  them  to  for- 
ward the  same  resolution  to  the  government.  A  committee 
was  also  appointed  to  wait  on  olificials  of  the  Welland  County 
Telephone  Company  and  ask  for  an  e.xtension  of  their  line 
into    that    county. 

Winnipeg,  Man. 

The  Board  of  Control  has  confirmed  the  appointment  of 
Mr.  .Sanger  as  acting  superintendent  at  the  generating  sta- 
tion   at    Point   du    Bois. 


"Look  for  the  Gray  Shell" 


Made  in  the  Dominion 

Sanctioned  by  the  Canadian  Fire  Underwriters' 
Association 


ECONOMY 


renewable 
cartridge 


FUSES 


Absolute  protection  to  lives,  property  and  equipment  at  a  saving  of  HO",  per 
year  in  fuse  maintenance  expense  over  the  cost  of  using  old-style,  so  called 
iion-renewable  fuses.  There  are  thousands  of  Economy  Fuse  users,  millions 
are  in  use. 

Ask  us  for  free  samples,  together  with  Catalog  50.    Test  the 
fuses  on  your  circuits. 

Economy  Fuse  &  Mfg.  Co.  of  Canada,  Ltd.  Unity  Bidg.,  Montreal 

M.nuf.clur.r.  in  Canad.   of  "S  &  C"   Exlr.   High   Pol.nli.l   Fu.t.      ts    1  SO.OOO  .oil.. 
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UNDERGROUND 

CABLES 


LOW  AND  HIGH  TENSION 


FOR  LIGHTING. 
POWER, 
STREET- 
RAILWAYS, 
TELEPHONE, 
TELEGRAPH. 


ARMOURED 

CABLES  FOR 

STREET 

LIGHTING. 

PAPER 

INSULATED 

CABLES    OF    ALL 

DESCRIPTIONS. 
RUBBER    INSULA- 
TED   CABLES    &c 


Also  Bare  and  Weatherproof  Wires  and  Cables, 
Magnet  Wire,  Flexible  Cords,  &c. 

Galvanized  Iron  Wire  and  Strand 


Toronto, 


HEAD  OFFICE: 

MONTREAL,    CANADA 

BRANCHES : 

Winnipeg,  Halifax, 


Vancouver. 
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The    Aeroscope    at    the    Panama-Pacific 

Exposition 

One  oi  the  most  astonishing  of  the 
anuiscnient  devices  installed  at  the  Pan- 
ania-racilic  Exposition  at  San  Francisco 
is  one  which  raises  its  passengers  to  an 
elevation  of  ;i.in  ft.  above  the  sea  level 
and  provides  a  sea  horizon  of  200  miles. 
This  is  called  the  Strauss  Aeroscope  and 
it  is  reported  to  be  the  largest  passen- 
ger-carrying machine  ever  built.  How- 
ever, on  a  smaller  scale  it  would  be  pecu- 
liarly adaptable  to  ordinary  amusement 
parks. 

The  device  is  fundamentally  a  Strauss 
trunnion  bascule  bridge  mounted  on  a 
rcvolvablc  tower.  The  tower  in  turn  is 
mounted  on  a  scries  of  eight  trucks 
wliich  travel  on  a  circular  railway  track 
60  ft.  in  diameter,  four  of  the  trucks  be- 
ing provided  with  15  h.p.  motors  and 
trains  of  gears  to  drive  them  in  either 
direction.  At  the  apex  of  the  tower,  4(S 
ft.  above  ground,  are  mounted  two  15-in. 
shafts,  or  trunnions,  and  upon  them  the 
huge  arm  of  the  structure  is  mounted. 
This  projects  200  ft.  in  front  of  the 
trunnions  and  38^  ft.  behind  them,  the 
rear  end  carrying  a  380-ton  counter 
weight  that  is  made  of  reinforced  con- 
crete. The  rear  end  of  the  arm  is  pro- 
vided with  two  circular  racks  which  are 
engaged  by  pinions  driven  by  two  11 
h.p.  motors,  and  these  raise  or  lower  the 
arm  as  desired.  The  arm  is  provided 
also  with  two  air  propellers  mounted 
near  the  end.  These  propellers  are 
driven  by  a  3  h.p.  motor  and  they  assist 
in  raising  the  arm  and  in  steadying  its 
inotion. 

.•\s  an  amusement  device  pure  and 
simple,  the  Aeroscope  is  unique.  The 
tower  and  its  car  are  brilliantly  illumin- 


ated at  night  and  as  the  lines  of  the 
structure  are  graceful  throughout  it  is 
particularly  inspiring  after  dark.  It 
inovcs  majestically,  each  trip  consum- 
ing ten  minutes,  and  the  view  aflforded 
from  the  car  is  unparallclled.  The  total 
capacity  per  day  approximates  6,000  pas- 
sengers, and  during  the  lirst  four  weeks 
of  the  exposition  the  Aeroscope  carried 
65,000   patrons. 


Lighting   Schedule 
August,     1915 


Courtesy  of  the  National  Carbon  Company,  Cleveland 


Date 


TANKS 


.,m. 


TANKS 


1 


IMMEDIATE    SHIPMENT 

Thoroughly  overha>iIed.       Guarantied  tight. 
Capacity  1000  to  80(10  gallone 

Universal  Iron  &  Supply  Co.,  St.  Louii.  U.S.A. 

A.sk  for  low  delivered  prices. 


Electrical    Machinery 

Motors,    Dynatnos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52   Queen  Street 


OTTAWA 


Aug  1 
2 

3 
4 
5 

6 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Light 


40 
40 
40 
40 
40 
40 
40 
40 
30 
30 
30 
30 
30 
30 


Date 


7  30 

7  20 

7  20 

7  20 

10  30 

11  40 

0  50 

2  10 

No  Light 

No  Light 

No  Light 

7  10 

7  10 

7  00 

7  00 

7  00   1 

Aug] 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Extinguish 

11  40 

0  00 

0  40 

1  10 

2  00 

2  50 

3  50 

4  20 

4  20 

4  20 

4  20 

4  20 

4  20 

30 

30 

30 

30 

30 

30 

30 

30 

30 

No  Light 

No  Light 

No  Light 

9  10 

9  40 

10  00 

10  30 

11  10 


No.  of 
Hours 

4  00 

4  20 

5  00 

5  30 

6  20 

7  10 

8  10 
8  40 
8  60 
8  50 
8  50 
8  50 

8  50 

9  00 
9  00 
9  10 
9  10 
9  10 
6  00 
4  50 
3  40 
2  20 


2  00 

2  30 

3  00 

3  30 

4  10 


Total  Hours 170.5 


We  have  a  large  stock  of  motors  up  to   100  H.P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


A  cc  ide  n  t  s  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


350  H.  P.  Self  StartinK  Synchronous  Motor  Driving  Colliery 
VentilatinK    Fan. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 


Montreal 


107-109  Duke  St.,  Toronto 
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The  West— Present  and  Future 

We  are  too  apt  to  judge  the  prosperity  of  any  locality 
by  the  number  and  magnitude  of  its  real  estate  deals.  Mea- 
sured by  this  standard  Western  Canada  is  not  so  prosperous 
as  in   the  immediate  past. 

But,  real  estate  aside,  which  incidentally  gives  us  an  op- 
portimity  of  sizing  up  the  situation  froin  other  and  more 
important  points  of  view,  tlie  outlook  in  the  west  of  Canada, 
we  are  convinced,  is  very  satisfactory.  It  is  true  there  is 
comparatively  little  construction  work  under  way, — electrical 
or  otherwise, — for  the  simple  reason  that  the  average  muni- 
cipality has  been  looking  ahead  a  number  of  years  and  has 
already  builded  for  a  future  development  which  is,  for  the 
moment,  retarded.  This  has  its  bright  side,  however,  as  it 
means  that  foundations  are  laid  in  many  of  the  cities  and 
towns  of  Western  Canada  in  readiness  for  increases  in  popu- 
lation and  industrial  activities  of  various  sorts, — conditions 
which  must  be  met  in  the  course  of  the  next  two  or  three 
years  at  most.  And  these  foundations  are,  for  the  most  part, 
well  laid.  If  the  operating  and  maintenance  charges  of  our 
Western  utilities  can  only  be  met  for  a  limited  time  by  a 
little  extra  exercise  of  the  British  characteristic  of  "holding 
on,"  these  municipalities  will  find  themselves,  without  further 
expenditures,  ready  equipped  to  meet  the  expansion  that  has 
been  delayed, — not  so  much  by  the  war  as  by  the  natural  and 
inevitable  backward  swing  of  the  pendulum.  The  efifect  of 
war  will,  we  believe,  be  much  more  in  evidence  in  the  return 
swing,  which  will  carry  the  orders  which  new  industrial 
conditions,  favorable  to  Canada,  must  bring.  These  inevit- 
able conditions  will  gain  further  impetus  from  the  e.xcellent 
advertising  Canada  is  getting  in  this  war,  and  the  improved 
industrial  organization  which  the  war  has  called  into  exist- 
ence.    Thus,  the  fact  that  the  West  is  "over"  built,  a  matter 


of  regret  at  the  moment,  will  be  a  strong  card  to  play  in 
the  game  of  population  and  industrial  competition,  which 
must  iiumediately  follow,  if  it  does  not  precede,  the  ending 
of  the  war. 

*       *       * 

For  the  immediate  future  it  is  not  easily  possible  to 
over-estimate  the  influence  of  this  year's  grain  crop,  the 
superiority  of  which  now  seems  assured,  both  as  to  quantity 
and  price.  The  moral  influence  of  a  good  crop  will  also 
g-reatly  assist  not  only  the  West,  but  other  provinces  of 
Canada,  to  say  nothing  of  the  Mother  Land,  in  further  stiff- 
ening our  backs  for  the  i^ght.  Confidence,  shaken  somewhat 
by  the  1914  crop  at  a  time  when  optimism  was  difficult  under 
the  best  of  conditions,  will  be  restored.  With  a  foundation 
already  built  for  many  years'  expansion,  wonderful  natural 
resources  and  attractions,  and  the  western  optimism  restored 
to  its  full  glory,  who  can  doubt  what  the  next  decade  has  in 
store  for  our  prairie  west. 

*       *       * 
And   the   latest   reports,   now  late   enough   to   give   confi- 
dence that  all  is  going  well,  give  evidence  that  we  can  look 
for  record  crops  practically  all  over  Western  Canada.     Wheat 
IS   estimated   to   occupy   this  year  a  total   area  of  13,896,000 
acres,   which    is   inore   by   1,602,500   acres,    or   14.8   per   cent., 
than  the  area  sown  for  1914,  and  more  by  2,603,100  acres,  or 
25  per  cent.,  than  the  area  harvested  in  1914,  the  area  sown 
for  last  year  having  been  reduced  by  939,000  acres,  the  esti- 
mated aggregate  of  total  failures  through  the  winter-killing 
of  fall  wheat   (211,500  acres)   and  through  drought  affecting 
spring  wheat    (728,100  acres).      Not   only   is   the   wheat   area 
this  year  under  the  double  stimulus  of  patriotic  impulse  and 
high   prices,   25   per  cent,   in   excess  of  last  year's   harvested 
area,  but  it  is  also  the  largest  area  ever  sown  to  wheat  in 
Canada.     As   previously   reported,   the   area   to   be   harvested 
of  fall  wheat  is  1.208.700  acres,  the  balance  of  11,687,300  acres 
having  been  sown  this  spring.     Every  province  shows  an  in- 
crease  in   the   wheat   area   though   it   is   the   three   northwest 
provinces  which  preponderate  in   the  national   effort  to  pro- 
duce  more  wheat.     The  total   area  sown   to   wheat   in   these 
provinces    is    11,659.700    acres,    an    increase    over    last    year's 
harvested  area  of  2.324,300  acres,  or  25  per  cent.     In   Mani- 
toba the  area  is.  3,106,900  acres,  an  increase  of  21  per  cent; 
in   Saskatchewan   it  is  0,042,100  acres,  an  increase  of  24  per 
cent..  and  in  Alberta  it  is   1.8.50.700  acres,  an   increase  of  35 
per  cent.     Rather  more  than  half  of  the  total  wheat  area  of 
Canada  is  in  the  single  province  of  Saskatchewan.     Oats  are 
estiiuated  to  occupy  a  total  area  in  Canada  of  11,427,000  acres, 
an  increase  over  last  year's  harvested  area  of  1,365,500  acres, 
or   13    per   cent.;    barley   1,518,400   acres,    as    compared   with 
1,495.600   acres   last   year,    rye    106,440   acres    against    111,280 
acres,  peas  189,470  acres,  compared  with  205,950  acres,  mixed 
grains   453,000   acres,   against   463,300   acres,    hay   and    clover 
7.788,400  acres,  against  7.997.000  acres  and  alfalfa  94,480  acres 
against    90,385    acres. 

*       *       * 

-And  in  all  human  probability  the  price  of  what  the  farmer 
has  to  sell  will  be  higher  than  in  past  years.  While  we  may 
look  confidently  for  the  forcing  of  the  Dardanelles  and  the 
release  of  the  Russian  crop,  this  can  only  relieve  the  abnormal 
conditions  among  our  belligerent  allies  to  a  degree,  and 
doubtless  everything  Canada  can  produce  will  find  a  ready 
and  profitable  market.  This  will  mean  that  the  farmer  will 
have  considerably  more  money  to  spend  than  in  any  previous 
year,  and  this,  it  goes  without  saying,  means  that  the  wheels 
of  general  commerce,— retail,  wholesale  and  manufacturing.— 
will  be  well  greased.  Take  the  item  of  wheat  alone.  The 
western  farmer's  1914  crop,  placing  the  yield  at  140,000.000 
and  the  price  at  54  cents,  gave  him  $75,000,000  to  spend.  This 
year  a  yield  of  200.000,000  (1913  was  over  195.OOU.000)  might 
conservatively   be    expected.      At    even    75    cents    this   places 
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$  I, -,0,00(1.000    in    tlic    fanmr's    IuukIs    from    wheat    alons,— just 
(liiublc   last  year's  yield. 

Aud  after  all  the  most  hopeful  factor  in  the  western 
situation  is  the  attitude  of  western  men.  We  have  received 
many  letters  from  various  points  during  the  past  month  and 
almost  invariably  they  speak  with  full  confidence  of  present 
doings  and  future  prospects.  We  print  a  number  of  them  m 
this  issue.  These,  with  various  descriptive  articles  on  work 
either  recently  completed,  under  way  or  in  immediate  pro- 
spect, surely  give  a  true  portraiture,  if  chiefly  from  an  elec- 
trical' viewpoint,  of  things  as  they  are.  After  reading  these 
letters  and  articles,  it  is  not  possible  to  believe  otherwise 
than  that  Western  Canada  has  wonderful  potentialities  m 
men  and  resources,  which  f^nd  their  best  development  under 
the  most  trying  circumstances. 


Whose  "Mortal  Peril?" 

Speaking  editorially  on  the  value  of  the  United  States 
Naval  Advisory  Board  for  the  Bureau  of  Invention  and  13e- 
velopment,   the   Electrical   World   uses  the   following  words: 

War  has  developed  acute  need  for  mechanical  work 
in  meeting  new  and  startling  conditions.  The  terrible  strug- 
gle now  going  on  is  unique  in  that  it  combines  the  ferocity 
of  medieval  warfare  with  the  last  refinements  in  implements 
and  methods  of  destruction.  However  one  may  regret  the 
necessity  it  is  perfectly  obvious  that  in  any  future  war  it 
must  be  a  case  of  fighting  fire  with  f^re  and  meeting  each 
new  terror  with  a  response  even  more  destructive.  Under 
sea  and  in  the  air,  with  shells,  machine  guns  and  deadly 
erases  the  United  States  cannot  afford  to  be  behind  Europe 
on  pain  of  mortal  peril  at  no  distant  date.  Under  present 
conditions  of  '■civilization"  the  nation  that  neglects  to  meet 
every  destructive  possibility  of  warfare  promptly  and  effici- 
ently will  assuredly  pay  the  penalty  of  negligence. 

We  in  Canada,  and  we  believe  the  same  can  be  said  of 
our  European  allies,  have  wondered  at  times  whether  the 
United  States  appreciates  the  seriousness  of  the  barbarous 
war  that  has  been  thrust  upon  us  and.  to  use  the  words  of 
the  article,  the  "mortal  peril"  in  which  the  defeat  of  the 
allies  would  place  the  United  States  quite  as  much  as  any 
of  the  countries  actually  engaged  in  the  conflict.  If  they  do 
really  understand  that  this  is  not  a  war  for  Europeans  only, 
but  a  war  against  mortal  perils  and  a  world-wide  return  to 
medievalism,  it  is  difficult  to  understand,  lor  us.  how  the 
American  nation  can  stand  idly  by  and  see  the  dangers  which 
threaten  their  existence  warded  oflf  by  others.  The  Electrical 
World  has  evidently  reached  that  stage  at  least  where  they 
appreciate  the  necessity  for  immediate  defensive  action  in 
the   interests   of   self-preservation. 


pany,  of  \  ancouver.  B.  C.  The  water  powers  of  the  I'rairie 
Provinces  have  been  written  up  by  Mr.  P.  H.  Mitchell,  con- 
sulting engineer,  of  Toronto.  The  water  powers  of  the  Pro- 
vince of  Ontario  have  been  described  by  Mr.  H.  G.  Acres, 
chief  hydraulic  engineer  of  the  Hydro-electric  Power  Com- 
mission of  Ontario.  Quebec  water  powers  have  been  des- 
cribed by  Mr.  F.  T.  Kaelin,  assistant  chief  engineer  of  the 
Shawinigan  Water  and  Power  Company.  Mr.  K.  H.  Smith, 
engineer  of  the  Nova  Scotia  Water  Powers  Commission  has 
covered  the  water  powers  of  the  Maritime  Provinces.  These 
tive  monographs  have  been  prepared  expressly  for  distribu- 
tion  at   San   Francisco. 

Canada  is  generally  recognized  as  one  of  the  foremost 
power  producing  countries  of  the  world.  Her  numerous 
rivers  have  immense  potentialities,  and  within  the  area  of 
population  reasonable  to  be  anticipated  in  the  near  future, 
is  estimated  to  have  water  power  possibilities  aggregating 
18,000.000  horse-power,  while  nearly  3,000,000  horse-power 
of  this  amount  has  already  been  developed.  Comparison 
with  other  countries  establishes  our  standing  among  other 
industrial  nations;  power  development  on  such  a  scale  is 
significant  of  corresponding  industrial  activity.  It  is  notable 
that  many  of  the  foremost  hydraulic  advancements  in  water 
power  engineering  have  found  their  application,  if  not  their 
inspiration  in  Canada.  Several  of  the  largest  power  plants 
in  the  world  have  already  been  constructed  and  the  many 
hydraulic  plants,  approaching  two  million  horse-power  in  ag- 
gregate capacity,  have  permanently  established  markets,  while 
over  eight  times  this  amount  is  within  reasonable  zones  of 
commercially    economic    development. 

In  view  of  the  fact  that  funds  for  the  extension  to  pre- 
sent developments  or  for  the  instigation  of  new  developments 
will,  in  a  large  measure,  probably  have  to  come  from  Ameri- 
can sources,  the  Dominion  Government  has  adopted  an  ex- 
ceedingly wise  policy  in  spending  every  reasonable  effort  and 
expense  in  having  Canada's  unusually  favorable  water  power 
and  industrial  opportunities  made  known  in  the  best  possible 
manner  .at   the    Panama   Pacific   Exposition. 


Advertising  Canada 

The  Dominion  Government  has  arrange<l  to  have  the 
water  power  resources  of  Canada  conveyed  in  the  best  pos- 
sible manner  to  the  delegates  who  will  attend  the  Interna- 
tional Engineering  Congress  at  San  Francisco,  next  Sep- 
tember. Two  technical  papers  setting  out  in  detail  the  engi- 
neering and  industrial  aspects  of  water  power  development, 
have  been  prepareil  by  l.ieutenant-Col.mel  C.  11.  Mitchell, 
one  of  the  consulting  engineers  to  the  DoniiniMii  Water 
Power  Branch.  Arrangements  are  being  made  to  have  these 
papers  sui>plemented  by  a  discussion  during  the  Congress 
),y   emin.iit    (  .inadian   authorities  on   water-power   matters. 

In  addition  to  the  two  technical  [lapers  to  l)e  prei)ared 
f.,r  the  liitenialioiial  l''.iigineering  Congress  arrangements 
have  been  made  for  the  iiublication  of  several  monographs 
on  the  water  powers  of  the  various  provinces. 

The  water  powers   of   British   Columbia  are   being  dealt 
with  by  Mr.  G.  R.  G.  Conway,  the  well-known  chief  consult 
ing  engineer  (..  the   I'.nlish   Cnlumbia    Electric    Railway   t'lUii 


Less  Than  Two  Million  Developed 

The  latest  statistical  statement  respecting  Canadian  water 
powers  by  the  Dominion  Water  Power  Branch  is  of  great 
interest.  Within  the  provinces  of  the  Dominion  and  exclud- 
ing the  Northwest  Territories,  practically  all  of  the  Yukon 
and  the  northern  and  eastern  portions  of  (Juebec,  it  is  esti- 
mated that  17,764,000  horse-power  are  available,  this  amount 
being  inclusive,  in  the  case  of  Niagara  Falls,  Fort  Frances 
and  the  St.  Mary's  River  at  Sault  Ste.  Marie,  of  only  the 
development  permitted  by  International  treaties,  and,  further, 
does  not  contemplate  the  full  possibilities  of  storage  for  the 
improvement  of  capacities.  The  developed  powers,  which 
are  inclusive  of  all  water  powers,  whether  lor  electrical  pro- 
duction, pulp  grinders,  for  milling  or  for  the  great  many  other 
uses,  aggregate  l,71~,lit:!  horse-power  as  developed  by  tur- 
bines. This  aniounl  is  distributed  over  the  provinces  as 
shown    in    the    lidluwinu;    table: 

Horsepower 
Province  Developed 

Nova  Scotia 21,4ia 

New   Brunswick Hi, 390 

Prince  Edward  Island riOO 

(JiuIkc .^SO.OOO 

(  Intario 7.S<J,-iri6 

Maiiitcdia ,'i(),7:iO 

Saskatchewan -tS 

Alberta :i:!,305 

British   Coliimliia 2()5,;ur> 

^■ukon    12.000 


Total   . 


1. 7 12.1 '.111 
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Cost  of  Electricity  in  the  Home 

Old  truditiuns  die  hard.  With  many  of  us,  habit  is  more 
powerful  than  argument.  This  attitude  of  inind  of  the  human 
being  has  delayed  innumerable  scientific  developments.  It 
is  responsible  almost  entirely  for  the  unpreparedness  of  the 
British  Nation  in  the  situation  that  confronts  her  to-day. 
Habit, — another  word  for  conservatism, — keeps  us  in  the  rut, 
— the  valleys, — where  our  more  wide-awake  neighbors  inflict 
punishment  on  us  from  the  hill-tops. 

One  of  the  oldest  traditions. — and  it  dies  hard  like  tlie 
others, — is  that  the  cost  of  cooking  by  electricity  cannot  be 
made  to  compete  with  the  cost  of  gas.  We  say  gas  because, 
everything  considered,  gas  has  been  of  late  years  the  most 
economical  source  of  heating  energy  available  in  our  homes. 
If,  then,  electricity  can  compete  with  gas  in  price,  it  may 
be  considered  as  having  beaten  by  far  the  strongest  of  its 
competitors  and  thus  will  stand  unchallenged  as  the  most 
economical  means  of  operating  our  kitchens  and  supplying, 
in  general,  our  home  needs. 

We  believe  the  time  has  come  when  electricity  does 
stand,  without  challenge,  as  the  cheapest  source  of  energy 
supply  available  in  many  Canadian  town  and  city  homes. 
Even  the  most  sceptical  must  admit  the  force  of  actual  fig- 
ures, and  in  our  present  and  future  issues  we  propose  to  pub- 
lish data  of  actual  operating  conditions  and  consumptions, 
until  the  "tradition"  exists  only  as  such. 

Here  is  number  one.  It  has  reference  to  the  home  of 
Mr.  Wm.  B.  Boyd,  Toronto,  to  whom  we  are  indebted  for 
permission  to  use  the  figures.  Mr.  Boyd  has  just  recently 
completed  a  splendidly  equipped  10-room  home  in  the  Cedar- 
vale  district,  in  northwestern  Toronto,  just  outside  city  lim- 
its. His  intimate  association  with  electrical  interests  would 
in  itself  be  sufficient  guarantee  that  no  electrical  detail  in  tlie 
wiring  and  lighting  of  his  home  and  grounds  would  be  omit- 
ted. The  house  and  out-buildings  are  equipped  with  upwards 
of  one  hundred  lamps.  All  the  water  for  the  home  (six 
occupants)  and  the  garden  and  lawn  (a  Skinner  sprinkler 
system  is  installed  in  the  garden)  is  electrically  pumped,  and 
this  motor  is  equipped  with  special  automatic  features  so 
that  water  pressure  is  maintained  at  65  to  80  lbs.  Finally, 
all  cooking  and  other  household  work  is  done  by  electric 
range  supplemented  by  the  usual  household  appliances. 
Electricity  is  used  for  heating  water  for  ordinary  kitchen 
purposes,  and,  in  general,  for  every  purpose  around  this  home 
except  for  batli  and  wash-day  requirements. 

What  Does  It  Cost? 

What  does  it  cost?  Here  are  actual  consumption  figures 
taken  from  the  account  slips  presented  by  the  Toronto  Elec- 
tric Light  Company  for  the  past  five  months: — 

February  4th  to  March  4th 160  kw. 

March  4tli  to  April  3rd 150  kw. 

April  3rd  to  May  4th 140  kw. 

May  4th  to  June  4th 160  kw. 

June   4th   to  July   4th    130  kw. 

Monthly  average.   148  kw. 

Monthly  average  per  person,  25  kw. 

Monthly  average  cost  at  present  current  rates,  $3.80. 

In  Toronto  gas  costs  70  cents  per  1.000  cu.  ft.. — less,  we 
believe,  than  in  any  other  Canadian  town  or  city  where  the 
manufactured  article  is  used.  There  are,  of  course,  many 
householders  cooking  with  gas,  whose  bills  do  not  run  as 
high  as  $3.80,  Init  we  do  not  believe  that  many  households 
equipped  and  operated  as  completely  as  that  of  Mr.  Boyd 
keep  their  monthly  bills  down  to  this  amount.  We  know  of 
many  bills  that  are  much  larger.  Quite  aside  from  compari- 
sons anyway,  this  monthly  bill  is  surprisingly  and  satisfac- 
torily small,  and  is  very  strong  proof  that  the  householder  of 
fair  means  in  Toronto  has  no  need  to  fear  the  expense  wliich 


a  little  carelessness  in  his  kitchen  may  entail.  Even  had  the 
consumption  been  twice  as  great,  evidently  an  unreasonable 
supposition,  the  bill  would  only  have  amounted  to  $5.80.  In- 
cidentally, it  may  be  mentioned  that  this  is  not  at  all  an 
unusual  gas  bill. 

And  Then  the  Difference! 

.And  the  bills,  reasonable  as  they  may  be.  tell  you  nothing 
of  the  satisfaction  and  safety  in  the  use  of  electricity.  No 
danger  from  explosion;  the  cause  of  many  fatal  fires  re- 
moved: no  evil  smelling  odors;  no  danger  to  life  from  in- 
haling the  gas  or  its  products,  (the  writer  knows  of  two 
recent  cases  of  "wash-lady"  fainting,  due  to  a  combination 
of  poor  ventilation  and  an  old  gas  stove);  no  destruction  of 
the  health-giving  properties  of  the  pure  atmosphere  by  the 
usmg  up  of  the  oxygen;  no  silver  or  valuable  paintings  black- 
ened and  spoiled.  Then  compare  the  convenience,  efficiency 
and  lighting  results.  Last  winter  Mr,  Boyd's  motor-driven 
pump  was  covered  with  snow  and  forgotten  for  three  months. 
How  would  gas  engine  operation  compare  with  this  record? 


Illumination  Program 

Tlie  ninth  annual  convention  of  the  Illuminating  Engi- 
neering Society  is  to  be  held  in  Washington,  D.  C,  Septem- 
ber 20-2:i  inclusive.  The  papers,  which  promise  to  be  of  an 
unusually  high  standard,  are  to  be  distributed  over  ten  ses- 
sions. One  of  the  sessions  will  be  devoted  especially  to  the 
subject  of  street  lighting;  commercial,  general,  and  labora- 
tory papers  will  each  be  given  three  sessions.  A  general 
idea  of  the  ground  to  be  covered  is  given  in  the  following 
partial  list  of  papers:— "Tests  and  Experiments  in  Connection 
with  the  New  Commonwealth  Edison  Company  Building," 
"Ship  Lighting,"  "Illuminating  Efficiency  as  Obtained  in  an 
Experimental  Room,"  "Photometry  with  Portable  Instru- 
ments," "New  Test  Plate  for  Illumination  Photometers," 
"Incandescent  Lamp  Testing  and  Photometry,"  "Street 
Lighting,"  "Gas  Street  Lighting,"  "Arc  Lamps  for  Street 
Illumination,"  "New  Types  of  Incandescent  Lamps  and  Their 
Relation  to  the  Street  Lighting  Problems,"  "Ornamental 
Street  Lighting,"  "How  to  Attack  a  Lighting  Problem," 
"How  Can  a  Combination  Gas  and  Electric  Company  Render 
the  Best  Service  to  Customers,"  "Small  Incandescent  Lamps 
and  Special"  Illumination  Problems,"  "Lighting  of  Office 
Buildings,"  "Crova's  Method  of  Colored  Light  Photometry 
.Applied  to  Modern  Incandescent  Illuniinants,"  "Differences 
in  Threshold  and  Acuity  Variations."  "Visual  Efficiency," 
"Yellow  Screens,"  "The  Flame  Pilot  Ignition  of  Incandes- 
cent Gas  Lamps,"  "Practical  Illumination  as  Exemplified  by 
Some  Recent  Installations  of  Incandescent  Gas  Lamps," 
"Mercury  Arc  Lamps  for  Industrial  Lighting,"  "Relation  Be- 
tween Proper  Illumination  and  Accident  Prevention,"  "Re- 
tinal Sensibilities  in  Relation  to  Illuminating  Engineering," 
"The  Effect  of  Distribution  of  Light  on  Muscular  Control," 
"Effect  of  Various  Wave  Lengths  of  Radiation  on  Eye  Catar- 
act," ".Artificial  Illumination  of  Interiors,"  "Lighting  of  State. 
War  and  Navy  Buildings,"  "Lighting  of  Gymnasiums  and 
Armories  with  Incandescent  Lamps,"  "The  Effect  of  Sur- 
rounding Gas  on  an  Incandescent  Filament,"  "The  Parabolic 
Mirror,"  "Artificial  Illumination  in  Practical  Photography," 
"Photographic  and  X'isual  Illumination  Efficiencies,"  "Pro- 
duction and  Application  of  Ultra  Violet  Light,"  "A  Flux 
Method  of  Obtaining  Average  Illumination." 

Information  regarding  the  convention  may  be  had  upon 
application  to  the  general  office  of  the  Society,  29  West  39th 
Street,   New  York,   N.   Y. 


A  by-law  was  recently  passed  in  Penticton,  B.  C,  to 
expend  $6,000  on  electric  light  extensions.  F.  L.  McKeever, 
M.I.E.E.,    is   electrical    superintendent. 
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Western  Men  Express  Confidence  in  the  West 


Selkiik,   Man.,   July   '.J,    I'.ll.-). 

The  Editor, 
Electrical  News: 

Replying  to  yours  of  the  28tli  iilt.  I  beg  to  say  that,  i:i 
spite  of  the  alleged  "hard  times"  we  are  still  progressing 
here  in  the  electrical  business. 

Since  war  was  declared  we  have  increased  our  con- 
sumers by  12  per  cent.,  and  are  still  on  the  increase.  Our 
kw.  hour  consumption  for  the  same  months  during  the 
war  show  an  increase  over  the  same  months  of  the  pre- 
ceding year.  Of  course  it  is  necessary  to  make  greater 
effort  to  get  business  when  the  country  is  not  quite  so 
prosperous,  but  by  offering  the  people  a  product  at  a  price 
in  harmony  with  the  business  conditions,  one  can  get  an 
equal   amount   of   new   business. 

This  is  shown  by  our  recent  campaign  to  secure  more 
domestic  users,  also  to  get  the  financial  support  for  an 
ornamental    street    lighting   system. 

In  the  former  case  we  offered  the  public  a  proposition 
to  wire  their  houses,  collecting  the  sum  of  one-quarter 
of  the  total  cost  in  advance,  and  five  cents  on  each  drop 
light  per  month  until  the  balance  is  paid.  Although  we 
already  had  connected  TO  per  cent,  of  the  total  number  of 
houses  in  the  town,  we  added  auotlier  :!7  houses  m  two 
months    under    this    scheme. 

In  the  latter  case  we  secured  the  signature  of  four-fifths 
of  the  property  owners  of  the  business  section  of  the 
town  to  an  agreement  to  pay  50  cents  per  front  foot  tax 
for  the  erection  of  reinforced  concrete  ornamental  lighting 
standards. 

Therefore  I  do  not  yet  see  proof  of  the  many  com- 
plaints of  "hard  times"  in  the  West.  The  public  have 
responded  in  every  way  to  our  offers.  They  have  paid 
their  bills,  used  more  energy,  and  accepted  new  pro- 
positions provided  these  were  in  harmony  with  the  general 
conditions.  It  simply  means  that  we  must  be  a  little 
more  energetic  in  "pushing"  for  business,  make  the  pro- 
position a  little  more  alluring,  and  if  possible  make  pay- 
ments  extend  over  a  longer  period.  This  should  easily  be 
done,  as  there  seems  to  be  as  much  money  as  ever  in 
Western  Canada,  although  some  short-sighted  people  persist 
in    keeping  it   "stored   away." 

Yours   truly, 
R.   Maurice, 
Man.  and  .Supt.   Electric  Dept. 


Sa.ska;crn,    .Sask. 
The  Editor, 
Electrical  News: 

1  might  say  that,  as  ynu  surmise,  we  nave  not  losi 
faith  in  the  West;  and  while  we  -are  in  the  position  at  the 
present  lime  that  no  headway  is  at  all  possible,  v,-ilh  the 
exception  of  the  usual  additions  to  our  line  ;ind  c  juncctiotis, 
oui  business  has  kept  up  remarkably  well,  especially  -.\hen 
we  take  into  consideration  the  fact  that  we  have  icst  so 
many  men  by  enlistment  and  general  depression.  Yet 
the  feeling  here  is  that  things  arc  easing  up,  and  we  expect 
to  be  running  at  our  1!)i:i  gait  in  the  latter  part  of  this  year 
if  the  crops  come  out  as  expected  at  present. 

At  the  present  time  we  have  contracts  in  hand  for  the 
enlargement  of  the  power  house  by  the  addition  of  two  750 
h.p,  IJabcock  &  Wilcox  boilers,  one  new  turbine  feed  pump, 
one  motor-generator  exciter,  and  one  LaCour  motor-con- 
vcrtor,  ono  k.w.  for  the  street  railway;  also  we  have  actually 
in  town  one     complete     new     electrically     operated     switch- 


board, which  is  only  awaiting  construction  uf  the;  addition 
to  the  building  to  be  installed.  This  work  is  necessarily 
held  up  at  the  present  time  owing  to  the  fact  that  the 
imderwriters  have  been  unable  to  come  through  with  the 
money  for  the  bonds  issued;  but  just  as  soon  as  this  is 
forthcoming  the  additions  will  be  proceeded  with,  so  that 
you  see  far  from  being  downhearted  or  down  and  out,  we  at 
least  are  preparing  for  a  big  increase  in  business  which  we 
are  certain  will  be  on  top  of  us  almost  before  we  can  havf 
our   additions   made. 

Yours  truly, 
E.  Hanson, 

City  Electrical  Engineer. 


Lethbridge,   Alta.,    Canada. 
The   Editor, 
Electrical  News: 

Undoubtedly  the  electrical  business  in  Lethbridge  has 
suffered  from  the  financial  and  industrial  depression  that 
has  been  prevalent  since   early  in   1913. 

For  some  years  back,  on  account  of  the  rapid  growth  of 
towns  and  cities,  the  electrical'  business  was  in  rather  a 
frenzied  condition  trying  to  supply  light  and  power  to  the 
houses  and  industries;  and  as  a  consequence  extensions  were 
made  hurriedly  and  often  without  the  proper  amount  of 
consideration,  because  public  utility  men  were  very  often 
overworked  and  unable  to  cope  with  the  demand  for  the 
utility. 

Now  we  have  a  breathing  spell  and  are  able  to  take 
stock,  ^^'e  arc  now  busy  cutting  out  the  frills  and  putting 
everything  on  a  good  sound  business  basis,  and  preparing 
for  the  large  increase  in  the  electrical  business  which  we 
are  confident  will  come.  Although  business  has  been  bad 
for  some  months  back,  not  one  in  the  electrical  business 
in  Lethbridge  has  gone  to  the  wall,  and  all  are  confidently 
preparing  for  the  better,  sounder,  less  frenzied  business 
which   is  even   now   in   sight. 

Yours  truly, 

Arthur  Reid, 

Commissioner  Public  Utilities. 


Moose   Jaw,    Sask. 
The  Editor, 
Electrical   News: 

"I  am  somewliat  at  a  loss  for  anything  to  say  regarding 
conditions  during  the  past  few  months  as  it  has  really  been 
\ery  quiet  except  that  the  output  of  the  electrical  plant 
lias  increased  slightly  over  the  same  months  of  last  year, 
due  to  increased  daj'  load  from  power  and  heating  business. 

The  total  horsepower  of  motors  connected  to  the  system 
has   recently  increased   by  450  horsepower. 

The  completion  of  the  new  power  plant  which  was  held 
up  in  HH:i,  has  been  proceeded  with  since  the  first  of  this 
year,  and  is  now  practically  finished.  The  plant  now  con- 
sists of: 

1 — 500   Canadian    General    Electric    turbo-generator. 

1 — 1000  Canadian  General   Electric  turbo-generator, 

1 — 1500  Willans  i\:   Kobinson-.Sit-mens  tiirbo-generafor. 

8 — B.  &  W.  water  tnbe  lioilers  with  superheaters  and 
chain  grate  stokers. 

2 — H.  E.  Sturtevant  Co.  fuel  economizers  and  induced 
d:aft   fans, 

2 — 0000  gallons  Wier   boiler   feed   pumps. 

1 — 12  panel  Canadian  deni-ral  l-'Kctric  main  switch- 
board. 
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5 — 50  light  Canadian  General  Electric  6.6  amp.  mercuiy 
arc   rectifiers  and   constant  current   transformer  sets. 

1 — 20  tons  per  hour  gravity  Bucker  coal  and  ash  con- 
veyor. 

We  are  at  present  in  the  market  for  eiglit.  100  pound 
clump,  automatic  coal  scales,  a  Lea  recorder,  a  15  kw.  e.xcitcr 
set,  and   other   small  apparatus. 

During  the  four  months  ending  April  30th,  1915,  the 
total  operating  charges  of  this  department  incliulins  interest 
and  depreciation  amounted  to  .$46,880.17,  while  the  total 
net  revenue  of  the  department  was  $53,715.51,  leaving  a 
surplus  of  $6,835.34,  which  is  considerably  ahead  of  tiic 
same  period  of  1914  in  spite  of  the  fact  that  rates  were 
reduced  considerably  in  the  mear.tim.:'. 

Though  the  number  of  consumers  has  decreased  sligluly, 
the  consumption  of  current  has  increased  and  at  the  same 
time  the  cost  of  production  has  been  greatly  reduced  and 
prospects  are  at  least  as  bright  as  they  ever  were. 

Yours  truly, 

J.   D.   Peters, 

Electrical    Supt. 


Rossland,   B.C.,  July  5,  1915. 
The   Editor, 
Electrical  News: 

I  take  it  that  it  is  not  a  general  writcup  of  our  dif- 
ferent plants  that  you  require,  but  simply  an  outline  as  to 
how  the  unfortunate  war  has  affected  our  business  generallj'. 
and  with  this  in  mind,  I  will  give  you  below  what  I  trust 
may  be  of  interest: 

The  West  Kootenay  Power  &  Light  Cotnpany's  hydro- 
electrical  developments  consist  of  No.  1  plant,  situated  at 
Lower  Bonnington  Falls,  having  an  output  of  3000  kilowatts. 
No.  2  plant,  situated  at  Upper  Bonnington  Falls,  having  an 
output  of  18,000  kilowatts,  and  No.  3  plant,  situated  at 
Cascade  City,  B.C.,  on  the  Kettle  River,  having  an  output 
of  2500  kilowatts.  The  power  generated  from  the  above 
three  plants  is  supplied  to  the  mining  and  smelting  industries 
at  Trail,  Rossland,  Grand  Forks,  Phoenix  and  Greenwood. 
Therefore  from  the  above  you  can  see  that  the  load  is 
purely  derived  from  the  mining  industry,  the  principal  metals 
being  produced  being  copper,  gold,  silver  and  lead. 

The  silver-lead  ores  are  produced  in  the  Slocan  country 
and  East  Kootenay,  and  are  treated  and  refined  at  the 
Consolidated  Company's  smelter  at  Trail.  The  Rossland 
ores,  which  are  gold-copper,  are  also  treated  at  the  Con- 
solidated Company's  works  at  Trail,  and  the  matter  refined 
at  the  Tacoma  smelter,  Tacoma,  Washinpton  The  ores 
mined  in  Phoenix  by  the  Granby  Company  are  copper  ores, 
and  are  treated  and  blown  into  blister  copper  at  the  Granby 
Company's  smelter,  situated  at  Grand  Forks,  B.C.  Tlie 
B.  C.  Copper  Company's  ores,  which  are  mined  at  the 
Mother  Lode  mine,  three  miles  from  Greenwood,  are  also 
copper  ores,  and  these  ores  are  treated  at  the  B.  C.  Copper 
Company's  smelter,  situated  at  Greenwood,  B.   C. 

When  the  unfortunate  war  was  declared,  the  copper  and 
silver-lead  market  was  demoralized,  and  the  copper  pro- 
ducers were  compelled  to  shut  down  for  lack  of  market. 
On  account  of  the  maximum  values  of  the  Rossland  ires 
being  in  gold,  the  Consolidated  Company  were  able  to  con- 
tinue operations,  that  is,  as  far  as  the  mines  of  Rossland 
and  their  reduction  works  at  Trail  were  concerned.  They 
were  for  a  short  period  of  time  compelled  to  curtail  on 
the  shipment  of  silver-lead  ores.  This,  however,  was  only 
temporary,  and  it  mi.ght  be  said  that  as  far  as  the  silver- 
lead  industry  is  concerned  and  the  production  of  ores  from 
the  Rossland  camp,  that  the  war  up  to  date  has  not  seriousij' 
interfered  with  these  industries.  In  the  case  of  the  Granby 
company  they  were  compelled  to  shut  down  on  account  of 
not  wishing   to   store   their   copper,   as   were   also    the    B.    C. 


Copper  Company.  However,  this  was  only  temporary  as  the 
Granby  Company  again  resumed  operations  in  November, 
and  the  B.  C.  Copper  Company  are  now  resuming  opera- 
tions. 

Therefore  as  far  as  the  West  Kootenay  Power  &  Light 
Company  are  concerned  our  revenue  producing  load  has  not 
seriously  been  interfered  with,  and  the  earnings  have  been 
such  that  we  have  been  able  to  meet  all  fixed  charges  as 
well  as  the  continuance  of  the  dividend  on  common  stock, 
and  from  present  prospects,  when  taking  into  consideration 
the  prices  of  all  metals,  it  is  safe  to  say  the  mining  and 
smelting  industry  of  the  southern  portion  of  British  Col- 
umbia is  in  a  very  flourishing  condition,  and  from  the 
present  outlook  we  look  for  increased  business  in  the  way 
of  copper  refining,  and  the  producing  of  spelter,  both  ot 
which    will    take   large   quantities   of   power. 

The  southern  portion  of  British  Columbia  has  probably 
been  more  fortunate  than  any  other  section,  but  at  the 
same  time,  when  taking  into  consideration  that  the  province 
owns  its  natural  resources,  it  is  safe  to  say  that  we  in 
British  Columbia  will  probably  make  a  more  rapid  recovery 
than  any  other  province,  just  so  soon  as  the  unfortunate 
war  conditions  are  ended. 
Yours  very  truly, 

West  Kootenay  Power  &  Light  Co., 

L.  A.  Campbell, 

Genera!    Manager. 


Half  Million  H.P.  for  Winnipeg 

The  surveys  of  the  Dominion  Water  Power  Branch  of 
the  water  powers  of  the  Winnipeg  River  in  tlie  f^rovince  of 
Manitoba,  and  of  the  storage  possibilities  in  the  upjjcr  waters 
of  this  river  in  the  Province  of  Ontario,  show  that  it  is  econ- 
omically feasible  to  develop,  at  eight  power  sites,  over  409,- 
700  continuous  24-hour  w.h.p.,  all  within  eighty  miles  of  the 
city  of  Winnipeg,  and  within  feasible  transmission  distance 
of  all  the  commercial  centres  of  the  present  settled  portions 
of  the  Province  of  Manitoba.  Of  these  eight  power  sites, 
there  are  three  now  under  development,  representing  a  total 
power  capacity  of  199,024  h.p.  One  site  is  complete^-  de- 
veloped by  the  Winnipeg  Electric  Railway  Company,  pro- 
ducing 28,000  h.p.  The  Municipal  plant  of  the  city  of  Win- 
nipeg at  Point  du  Bois  Falls  has  at  the  present  time  installa- 
tion capable  of  producing  about  47,000  h.p.  This  plant  is 
capable  of  extension  to  a  maximum  of  nearly  80,000  24-hour 
h.p.  Development  at  the  third  power  site,  at  Great  Falls, 
with  a  ma.ximum  possibility  of  99,500  24-hour  h.p.,  is  now 
under  way,  though  temporarily  delayed.  At  the  two  com- 
pleted power  developments  there  is  therefore  about  75,000 
h.p.  produced  at  the  present  time,  and  which  can  be  increased 
to  108,000  24-hour  h.p.  The  six  remaining  sites  on  the  Win- 
nipeg River  are  under  the  absolute  control  of  the  Dominion 
Government  and  can  furnish  a  further  amount  of  34-hour 
power  to  the  maximum  extent  of  210,700  h.p.  In  addition 
there  are  several  important  power  sites  on  the  Winnipeg  and 
English  rivers  within  the  Province  of  Ontario  within  easy 
transmission  distance  of  the  city  of  Winnipeg.  Considering 
all  the  water  power  sites  on  these  two  rivers  in  the  provinces 
of  Manitoba  and  Ontario,  there  is  within  transmission  radius 
of  the  city  of  Winnipeg,  a  grand  total  of  570.000  24-hour  h.p. 


Calgary,  Alta. 

On  July  5th  the  Calgary  Electric  Railway  System  cele- 
brated its  sixth  anniversary.  According  to  superintendent 
McCauley's  statement,  during  this  period  the  railway  has  built 
up  a  solid  reserve  to  its  credit  of  $300,000.  The  rolling  stock 
consists  of  90  cars  and  71  miles  are  in  operation.  The  num- 
ber of  employees  has  increased  from  an  even  dozen  to  275. 
Mr.  McCauIey  is  optimistic  that  the  deficit  shown  by  the 
first  few  months  of  the  present  year  will  not  be  repeated. 
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Lighting  Vancouver's  Magnificent  New  Viaduct* 


The  coniplction  of  Vancouver's  new  viailuel  lias  rounded 
out  an  exceptionally  fine  engineering  effort  in  which  utility. 
strength,  beauty  and  economy — all  duly  considered — have 
resulted  in  a  harmonious  structure  which  is  a  feature  of 
pride  to  the  commercial  metropolis  of  British  Columbia. 

Waterfront  or  port  possibilities  of  X'ancouver  are  in 
part  an  advantage  and  in  part  a  handicap,  for  the  waters  of 
lUirrard  Inlet  and  False  Creek  had  before  the  birth  of  the 
city  so  encroached  upon  the  land  that  only  a  small  neck  per- 
mitting four  highways  was  left  to  join  the  east  and  west  sec- 
tions of  the  city.  Through  these  few  streets  rushed  the  great 
streams  of  vehicular  and  car  traffic.  Congestion  resulted, 
and  a  better  means  and  more  rapid  inter-communication  was 
sought. 

The  solution  was  found  to  lie  in  the  erection  of  a  viaduct 
which  would  not  only  shorten  the  distance  to  be  traversed, 
but  also  permit  continuous  passage,  an  impossibility  in  con- 
gested areas  where  street  intersections  and  the  resultant 
cross  traffic  cause  delays  innumerable  even  un<ler  the  effective 
direction  of  the  traffic  squad  of  police. 

Construction  was  commenced  in  June.  1913.  by  Messrs. 
J.  McDiarmid  &  Company.  Limited,  general  contractors,  of 
Vancouver.  Calgary  and  Winnipeg,  and  completed  just  prior 
to  the  formal  opening  on  Dominion  Day,  when  this  half- 
million  dollar  bridge  w'as  temporarily  given  the  name  of 
Georgia-Harris   Viaduct. 

From  the  viewpoint  of  the  engineer  it  is  a  thing  of 
beauty,  not  only  for  appearance  sake,  but  because  it  sym- 
bolizes safety  and  strength  with  economy,  several  types  of 
construction  being  used  to  accomplish  this  end.  Yet  the 
structure  is  harmonious  in  its  entirety,  because  it  embodies 
none  of  the  ugliness  of  engineering  afterthought — excres- 
cences of  unexpected  additions  or  reinforcements.  Incident- 
ally it  is  a  credit  to  the  engineers  who  had  charge  of  the 
planning  and  construction:  F.  L.  Fellowes,  city  engineer; 
C.  A.  P.  Turner,  consulting  engineer;  A.  P.  Hueckel,  super- 
vising engineer;   Jas.    P.   Kennedy,   engineer,   and   Mr.   Thos. 

•  By  Mr,  H,  E.  Grant, 


Borgford,  general  superintendenl  at  X'ancouver.  for  the  con- 
tractors. 

The  viaduct,  which  runs  cast  from  Beatty  Street  to 
Main  Street,  is  3,860  ft.  in  length,  with  a  maximum  grade 
of  ;ill  per  cent,  at  the  east  end.  and  ()6  ft.  wide.  Eighteen 
thousand  cul)ic  yards  of  concrete  have  entered  into  its  con- 
struction, and  nineteen  thousand  tons  of  steel.  The  road- 
way, which  is  double-tracked  with  80-lb.  steel  rails  on  steel 
ties  bedded  in  concrete,  and  is  53  ft.  in  width,  required  1, ")()() 
square  yards  of  paving,  bitulithic  and  granitoid  being  used. 
The  trackage  is  the  property  of  the  city  and  will  be  rented 
to  tlic  B.  C.  Electric  Railway  Company.  Limited,  but  is  not 
at  present  in  operation,  as  the  transportation  company  have 
been  unable  to  complete  arrangements  for  its  use. 

Sidewalks  are  6  feet  wide,  and  they  and  the  gutters  are 
of  cement. 

The  spans  vary  from  35  to  380  feet,  according  to  the 
dictates  of  trackage,  lanes  and  other  existing  systems  which 
it  was  desirable  not  to  disturb,  for  this  viaduct  crosses 
streets,  lanes,  the  C  P.  R.  and  B.  C.  E.  Railway  yards,  the 
G.   N.   R.  depot  and  yards,  and  False  Creek. 

.Short  spans  are  of  slab  or  mushroom  construction; 
girder  and  continuous  Warren  truss  construction  are  also 
used,  according  to  the  dictates  of  econoiny  and  needed 
strength.  One  of  the  spans  required  girders  of  reinforced 
concrete  83  ft.  6  in.  in  length,  which  is  believed  to  be  a  record 
for    bridge    girder    span    constructions. 

One-half  million  dollars  was  the  actual  construction  cost 
and  is  exclusive  of  any  amounts  which  have  had  to  be  paid 
for  the  removal  of  buildings  and  for  other  indemnity  to  pro- 
perty   owners. 

The  whole  structure  is  finished  off  with  an  ornamental 
rail,  of  which  the  lighting  standards  form  a  prominent  and 
classic   feature. 

Electrical  Installation  and  Lighting 

Both  the  rail  and  (.irnamcntal  lighting  .standards,  details 
of  which   are   shown   on   the  accompanying   illustrations,   are 
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really  an  artificial  stone.  They  were  moulded  in  sand  right 
on  the  job  and  then  set  in  place  as  masonry. 

Trolley  standards  arc  of  round  steel  tapered  6  in.  to 
4  in.  and  2~  ft.  in  length,  and  arc  placed  in  a  larger  thimble 
anchored  to  a  reinforced  concrete  slab.  A  round  finial  is 
used  to  harmonize  with  the  lighting  standards.  Mr.  C.  H.  E. 
\VilIiams,  of  N'ancouver,  was  contractor  for  the  electrical 
work  in   its   entirety. 

Those   responsililc    fur   planning   the   lighting   of   the    via- 


Near  view  of  viaduct  standard. 

duct  were  apparently  not  seriously  concerned  with  the  cor- 
rect spacing  of  units,  the  securing  of  uniform  intensity,  or 
the  efficiency  of  upright  versus  pendant  globes  as  regards  the 
quantity  of  light  flux  incident  upon  the  plane  of  illumination. 
It  will  be  noted  that  the  spacing  is  extremely  irregular,  the 
globes  upright,  and  of  heavy  density.  The  irregular  spacing 
and  other  seemingly  adverse  lighting  conditions  resulted 
from  a  desire  for  a  balanced  appearance  of  the  complete 
structure.  Lighting  considerations  were  apparently  second- 
ary, but  the  effectiveness  of  the  installation  is  beyond  ques- 
tion. It  answers  all  purposes  and  satisfactorily  fills  all  re- 
quirements, and  while  the  excellence  of  the  illumination 
leaves  nothing  to  be  desired,  it  should  not  be  forgotten  that 
a  definite  economy  has  also  been  secured  by  Mr.  C.  H. 
Fletcher,  city  electrician,  who  has  had  direct  supervision 
and  control  of  the  installation  and  choice  of  the  electrical 
equipment.  Changes  were  made  from  the  installation  or- 
iginally decided  upon,  and  these  have  resulted  in  greater 
effectiveness  combined  with  economy  both  in  installation 
and  operating  costs. 

Descriptive  articles  on  the  White  Ways  of  the  West 
always  feature  Vancouver  as  one  of  the  most  prominent  and 
progressive  street  lighting  cities.  The  advertising  value  of 
good  lighting  has  been  long  appreciated,  as  is  indicated  by 
the  fact  that  the  city  now  possesses  14.5  miles  of  ornamental 
street  lighting  and  .3.4  miles  of  bridge  lighting,  or  approxi- 
mately eighteen  miles  of  ornamental  street  lighting,  com- 
posed of  886  five-light  and  74  three-light  standards,  these 
latter  being  the  first  venture  of  this  kind  at  English  Bay 
bathing  beach,  and  one  of  the  earliest  on  record.  It  is  of 
interest   to   note    that    the    number   of   standards    during   the 


past  two  years  has  increased  from  507  to  the  figures  above- 
mentioned.  A  multiple  system  of  tungsten  lighting  is  used 
throughout,  but  recently  changes  have  been  made  by  city 
electrician  Fletcher  on  108  standards  for  the  purpose  of 
effecting  further  economies,  the  system  used  being  the  same 
as  that  adopted  for  the  new  viaduct.  The  saving  in  current 
by  this  system  is  22  per  cent.;  improved  lighting  results,  and 
the  cost  of  the  change  is  cancelled  by  the  economies  effected 
within   two  and  a  half  years. 

In  the  new  viaduct  installation  there  are  54  standards, 
the  spacing  varying  from  85  to  125  ft.  Each  consists  of  five 
upright  10.8  volt  nitrogen  lamps,  the  four  lower  ones  en- 
closed in  12-in.,  and  the  centre  lamp  in  a  16-in.  dense  opal 
Mellite  globe.  By  means  of  a  solid  wire  goose  neck  these 
lamps  arc  suspended  in  a  pendant  position,  which  is  most 
suitable  for  the  efficient  operation  of  this  type  of  lamp. 

The  low  voltage  is  secured  by  the  installation  of  a  :!50 
watt  C.G.E.  compensating  transfonner  in  the  base  of  each 
standard,  this  type  of  transformer  being  chosen  on  account 
of  the  various  taps  which  it  is  possible  to  bring  out,  thereby 
permitting  compensation  for  drop  in  the  different  parts  of  the 
circuit  and  to  accommodate  the  various  efficiencies  of  this 
lamp,  so  as  to  permit  the  most  economical  operation.  A 
pair  of  No.  14  wires  to  run  to  each  lamp,  and  each  is  sep- 
arately fused.  Each  lamp  and  each  standard  are  also  num- 
bered for  lamp  performance  and  maintenance  record  pur- 
poses. 

Services,  four  in  all.  and  each  consisting  of  three  No.  2 
R.C.D.B.  wires,  are  conveniently  brought  in  at  the  east  end 
and   at   a   point    near   the   centre   of   the   viaduct.      The   wire 


(y£OPGl4  /M/iff/J    t-Z4Di'Cr 

crry  or  i;4/^co(/i^c-ff 


Showing  details  of  standard. 


26 


THE     ELECTRICAL     NEWS 


August  1,  I'Jl.' 


fccdiiit;  llic  standards  varies  in  size  from   No.  1   to   No.  8  at 
the  most  extreme  points,  and  is  run  in  ( )ranKel)urg  fibre  duct, 


Fibre  ducts  and  typical  manhole. 

5,700  ft.  being  used  for  this  purpose.     The  size  of  the  wire  is 
changed  at  boxes  in  the  base  of  ornamental  standards.     This 


wiring  is  so  arranged  lliat  opposite  slancUirds  at  certain 
points  are  able  to  be  tied  in,  thus  permitting  a  change  to 
series  distribution  sliould  future  lamp  developments  make 
this   advisal)le. 

The  B.  C.  Electric  Railway  Company  have  arranged 
special  primary  circuits  which  permit  control  of  the  orna- 
mental lighting  system  from  their  sub-stations,  and  the  li.ghts 
arc  turned  on  and  olT  liy  the  company  in  accordance  with  a 
schedule  supplied  by  the  city  electrician. 

As  is  usual  in  this  class  of  lighting,  half  the  standards 
are  shut  of?  at  midnight,  when  the  advertising  value  of  what 
might  be  termed  the  "excess"  light  used  for  this  purpose  is  no 
longer  required  and  the  value  of  the  lighting  for  protection  is 
predominant. 

The  operating  cost  of  each  viaduct  standard,  including 
cost  of  current,  lamp  renewals,  cleaning  and  probable  re- 
pairs, is  estimated  at  $4S  per  annum,  and  the  installation  cost 
at  approximately   $150  per  standard. 

Eighty-five  thousand  feet  of  3-in.  Orangeburg  lil)re  duct 
was  also  installed  under  sidewalks  for  light  and  power  pur- 
poses, with  the  object  of  relieving  down-town  congestion 
of  aerial  distribution  and  to  effect  economics  of  distribution 
both  as  to  cost  and  line  losses.  Metal  sleeves  were  installed 
at  bridge  expansion  joints  in  which  the  conduit  would 
readily  slide.  Bolts  have  been  set  in  the  viaduct,  so  that  the 
B.  C.  Telephone  Company  may  also  at  a  later  date  suspend 
main  ducts  from  the  underside 'of  the  structure  and  thus  take 
advantage  of  yet  another  economy  and  utility  which  this 
timely  and  useful  viaduct  affords. 


Decade  of  Development  in  the  Prairie  Provinces' 


(For  the  purpose  of  this  article  "Prairie  Provinces"  in- 
cludes Ontario,  west  of  and  including  Port  Arthur,  Manitoba, 
Saskatchewan   and  Alberta). 

A  great  deal  has  been  written  about  the  growth  of  the 
"Prairie  Provinces" — population,  building  permits,  bank  clear- 
ings, school  attendance,  etc.,  etc.,  in  the  past  decade,  but  as 
far  as  the  writer  is  aware  no  data  has  been  compiled  making 
a  comparison  between  the  kw.  capacity  of  generating  appar- 
atus installed  ten  years  ago  and  at  the  present  time.  It  was 
about  the  former  period  that  the  so-called  "boom"  became 
recognized  as  a  period  of  amazing  prosperity,  and  the  whole 
of  Canada  began  the  rapid  strides  that  have  resulted  in  an 
unprecedented  development  that  has  astonished  the  whole 
world. 

January  1st,  1905,  found  several  small  plants  under  con- 
tract, the  installation  of  which  was  completed  shortly  after 
the  beginning  of  the  year,  but  the  following,  I  think,  is  a 
complete  list  of  all  cities  and  towns  in  the  territory  under 
consideration  in  whicli  electrical  energy  was  available  for 
public  consumption,  either  as  light,  iiower.  heating  or  for 
electric  railways: — 

Western  Ontario 

Kcnora  (Rat  Portage),  Fort  William  anil  Port  Arthur. 

Manitoba 

Brandon,  Minnedosa,  Mordcn,  Nccpawa,  Portage  la 
Prairie,   Selkirk  and    Winnipeg. 

Saskatchewan 
Princ  Albert,  Moose  Jaw  and  Regina. 

Alberta 

Calgary,  Coleman,  h'dninnton,  hVank,  I.ethbridge.  M;ic- 
Icod.  Red   Deer,  Strathcona  and  Wetaskiwin. 

The  entire  rated  kilowatt  capacity  of  generators  installed 
♦By  Mr.  W.  K,  Skinner,  ConaultlnB  Engineer.  Winnipeg. 


in  the  twenty-two  cities  and  towns  above  named  at  this 
time  did  not  exceed  12,500  kw.,  and  electric  railway  systems 
were  in  operation  at  only  two  points,  viz.,  between  Fort  Wil- 
liam and   Port  Arthur  and  in  the  city  of  Winnipeg. 

January  1st.  1915,  the  rated  kilowatt  capacitj'  of  gener- 
ators installed  in  the  above  named  cities  and  towns  (there 
have  been  practically  no  additions  since  that  date)  was  ap- 
proximately 152,000  kilowatts.  In  the  "Prairie  Provinces" 
there  are  at  present  just  over  100  corporations,  municipal 
and  private,  fully  equipped  for  the  purpose  of  supplying 
electric  energy  for  public  consumption,  the  coml)ined  rated 
capacity  of  which  is  approximately  173,555  kilowatts.  Ten 
cities  in  this  territory  now  have  electric  energy  in  operation. 

The  following  table  shows  the  increase  by  provinces: — 

1905  1915 

Western  Ontario 11,280  kw.     22,410  kw. 

Manitoba 8,150  kw.      75,870  kw. 

Saskatchewan 375  kw.     19,325  kw. 

.-Mberta 2,470  kw.     55,950  kw. 


12.275  kw.  173,555  kw. 
It  is  of  interest  to  note  tluit  while  mure  than  ninety  jier 
cent,  of  the  above  properties  are  municipally  owned,  with 
the  exception  of  the  city  of  Winnipeg  development  all  of 
the  large  power  jdants  have  been  developed  and  iinanced 
by  private  corporations.  The  source  of  power  for  develop- 
ing the  energy  re<|uired  in  lliese  Prairie  Provinces  shows 
sonic  unexpected  conditions;  of  the  entire  173,555  kilowatts 
developed  to  date  approximately  100,000  kilowatts  arc  water 
power  installations,  about  05,000  kilowatts  steam  station 
and  the  remainder  using  as  a  source  of  energy  gas  pro- 
ducers and  Diesel  type  oil  engines  in  the  ratio  of  alxuit  2 
to  1  in  favor  of  the  former.  From  the  above  it  will  In-  seen 
llial  .illh.iugh  we  are  the  "Prairie   Provinces."  water  falls  are 
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our  cliief  source  of  power.  W'itliin  the  boundaries  ot  Mani- 
toba alone  there  is  to  be  found  water  power  to  the  extent  of 
3,000,000  h.p.,  and  it  is  certain  that  large  amounts  of  water 
power  will  be  available  in  the  other  provinces  in  considera- 
tion. 

Not  alone  in  the  matter  of  installation  of  generators 
have  these  Prairie  Provinces  made  rapid  strides.  In  the  j'ear 
1905  and  those  immediately  succeeding  a  rate  of  from  fifteen 
to  eighteen  cents  per  kilowatt  hour  was  the  rule,  while  in 
some  cases  as  much  as  twenty-five  cents  was  charged.  To- 
day even  the  smallest  town  in  which  a  plant  has  been  in- 
stalled a  rate  of  more  than  twelve  cents  is  thought  exorbitant, 
and  in  the  larger  cities  a  rate  of  si.x  cents  for  light  and  from 


four  to  two  cents  for  power;  while  in  the  city  of  Winnipeg 
a  rate  of  three  cents  for  light  and  down  to  one  cent  or  even 
less  on  some  large  contracts  is  charged. 

There  are  many  other  phases  of  this  development  that 
could  well  be  discussed  in  this  article  but  the  above  will 
suffice  to  show  the  giant  strides  that  have  been  made  in  the 
past  decade.  With  the  vast  resources  at  hand  and  the  immi- 
gration that  will  undoubtedly  flow  into  this  country  at  the 
close  of  the  great  war  that  is  now  in  progress,  it  is  prac- 
tically impossible  to  predict  what  the  next  decade  will  bring 
forth.  It  is  reasonable  to  expect,  however,  that  many  new 
uses  for  electrical  energy  will  be  found,  and  that  the  develop- 
ment of  the  future  will  not  be  less  than  in  the  past. 


Western  Canada  Power  Company  Doing  Its  Part 


Nothing  that  has  happened  during  the  past  two  years  in 
Vancouver  can  permanently  retard  its  growth.  It  is  going 
through  the  cycle  that  has  been  passed  by  all  the  large  cities 
on  the  Pacific  Coast.  It  has  had  its  boom  and  is  now  in  the 
period  of  reaction,  which  the  war  has  not  wholly  caused — 
only  made  more  marked.  The  rise  from  the  reaction  period 
will  follow  as  surely  as  the  other  cities  have  risen  from 
their  reaction  period,  but  it  can  hardly  commence  until  the 
war  is  over.  When  the  rise  does  commence  it  will  doubtless 
be  slow  at  first,  but  the  growth  will  be  steady  and  cumu- 
lative from  year  to  year.  The  improvement  will  probably  be 
led  either  by  the  mining  industry  or  the  lumber  industry,  or 
by  the  grain  trade,  or  by  all  three  together.  Improvements 
in  railway  and  steamship  freight  business  and  the  smaller 
industries  will  follow. 

After  the  war  is  over,  the  position  of  \'ancouver  for 
overseas  trade  will  l)e  much  better  than  heretofore,  because 
of  the  new  markets  that  the  war  has  laid  open  and  the  Pan- 
ama Canal  has  made  accessible. 

In  the  meantime  the  fishing  industry  has  not  been  af- 
fected by  the  reaction,  but  has  grown  and  will  continue 
to  grow.  The  total  value  of  the  fisheries  in  the  province 
for  one  year  is  about  $9,000,000.  Dependent  upon  the  fisher- 
ies are  cold  storage  plants,  bo.x  factories,  canning  factories, 
and  numerous  boat  building  shops  and  small  marine  repair 
works;   these  will   continue   to   develop   steadily. 

The  lumber  industrj'  is  seriously  hampered  by  the  im- 
possibilit3'  of  securin.g  ships  for  transporting  the  lumber  to 
European  ports;  but  for  this,  the  Vancouver  mills  would  be 
far  more  active  than  they  are  now,  and  would  be  enjoying 
much   higher  prices. 

The  shingle  business,  however,  is  very  active,  and  there 
is  a  large  demand  for  cedar  logs.  As  an  example  of  this  it 
may  be  stated  that  the  Western  Canada  Power  Company  is 
hauling,  every  month,  over  its  five  miles  of  railway,  over  three 
million  feet  of  logs  out  on  the  margin  of  Stave  Lake,  and 
about  sixty  cars  of  shingles  from  a  mill  located  on  the  Stave 
River. 

The  mining  industry  is  very  active.  The  Granby  Com- 
pany is  handling  more  copper  ore  than  it  has  ever  handled 
before,  and  is  increasing  the  capacity  of  its  smelter  at  An- 
yox,  North  of  Prince  Rupert;  while  the  Britannia  Mine,  which 
is  nut  more  than  50  miles  from  X'ancouver,  is  making  large 
increases   in   its  plant. 

The  completion  of  the  new  railways  in  British  Columbia 
is  having  the  effect  of  opening  up  a  mining  belt  heretofore 
inaccessible,  and  it  is  pretty  safe  to  predict  that  the  ne.xt 
ten  years  will  see  very  large  mining  developments  in  British 

•  By  Mr.  R.  F.  Hayward,  General  Manai^er. 


Columbia,  including  smelters  and  refineries,  which  are  likely 
to  be  placed  in  the  neighborhood  of  Vancouver. 

Perhaps  the  most  important  step  in  \'ancouver's  future 
has  just  been  taken,  in  the  commencement  of  the  construc- 
tion of  the  Dominion  Grain  Elevator  on  Burrard  Inlet.  This 
will  be  ready  for  business  in  the  spring  of  next  year,  and 
from  that  time  on,  grain  will  commence  to  go  out  through 
the  port  of  \'ancouver  in  quantities  that  will  gradually  in- 
crease from  year  to  year,  until  Vancouver,  with  its  port  open 
every  day  of  the  year,  will  eventually  become  one  of  the 
large  grain  shipping  ports.  The  advent  of  the  grain  elevator 
will  help  the  cost  of  living  in  Vancouver  in  many  ways;  for 
instance,  the  cost  of  cattle  feed  will  be  reduced  and  this  will 
help  the  establishment  of  dairy  farming  on  a  large  scale  in 
the  district  surrounding  Vancouver,  thus  enabling  farmers 
to  supply  what  is  now  imported  from  foreign  countries. 

The  electro-chemical  industry  is  one  that  would  have 
been  initiated  in  the  neighborhood  of  Vancouver  but  for  the 
war,  and  as  soon  as  any  improvement  takes  place  it  is  most 
probable  that  certain  industries  of  this  nature  will  be  estab- 
lished. For  the  smaller  electro-chemical  works  and  steel 
furnaces,  the  Western  Canada  Power  Company  has  power 
already  available.  For  the  larger  chemical  works,  such  as 
nitric  acid  plants,  there  are  numerous  water  powers  on  the 
coast  that  can  be  developed  as  economically  as  anything  in 
Norway. 

The  Western  Canada  Power  Company's  business  has 
naturally  suffered  in  the  general  reaction,  but  like  all  other 
water  power  plants,  it  can  be  operated  at  a  low  cost,  and  has 
a  distribution  system  covering  approximately  the  whole  dis- 
trict surrounding  Vancouver,  so  that  new  industries  can  be 
supplied  with  power  without  any  expensive  extensions.  It 
is  therefore  ready  to  meet  and  help  the  first  signs  of  im- 
provement. 

Those  who  have  lived  for  any  length  of  time  in  the 
West,  and  have  seen  the  wonderful  development  of  the  past 
twenty  years,  have  faith  to  keep  them  in  a  new  country,  full 
of  resources  like  British  Columbia,  in  preference  to  any  other 
part  of  the  world,  even  if  the  whole  world  were  financiallv 
exhausted  by  the  war. 


An  order  has  been  issued  by  the  Dominion  Railway 
Board  requiring  the  C.  P.  R.  and  G.  N.  W.  telegraph,  and  the 
Bell  telephone  companies  to  remove  their  poles  and  wires 
from  certain  streets  of  the  city  of  Hamilton. 


District  superintendent  of  telephones  Warren  is  leaving 
Moose  Jaw  to  take  a  similar  position  for  the  government  in 
Saskatoon.  He  is  succeeded  by  Mr.  C.  A.  Moore,  of  Swift 
Current. 
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Electric  Cooking  in  Western  Provinces 


One  of  the  oulstaiuling  features  in  the  dcvelopnicnr  of 
Winnipeg  and  Western  Canada  in  the  past  few  years  has 
l)ten  the  increase  in  the  sale  of  electric  ranges  and  electric 
current  for  domestic  use.  This  increase  has  been  so  great 
that  at  the  present  time  it  is  believed  Winnipeg  has  Uiore 
electric  ranges  in  daily  use  than  any  other  city  of  anything 
like    the    same    size    in    the    world. 

There  are  in  use  approximately  3,000  electric  stoves  of 
all  sizes,  ranging  from  a  single  burner  hot  plate  to  a 
six-burner,  with  oven,  range.  This  number  includes  eight 
apartment  blocks,  ranging  in  size  from  eight  to  thirty- 
eight  suites,  which  are  equipped  entirely  with  electric  ranges. 
What  have  been  the  causes  of  this  remarkabe  -.ise  of 
electric  current  lor  cooking  purposes?  In  tliis  article,  the 
writer  has  endeavored  to  give  a  few  of  the  principal  reasons. 

Without  question,  the  principal  cause  has  been  cheap 
electric  current.  In  this  respect  Winnipeg  is  most  fortunate, 
as  the  rates  given  by  the  Civic  Power  department  and  by 
the  Winnipeg  Electric  Railway  Company,  are  to  be  equalled 
in  point  of  cheapness,  in  few  Canadian  cities. 

To  illustrate  this  cheapness  of  current,  the  rate  given 
by  the  Civic  Power  department  will  be  taken  as  an  example. 
This-  rate  is  Ic  per  kw.h  with  a  minimum  charge  of  75c 
per  kw.  installed,  with  a  discount  of  10  per  cent.,  subject 
to  the  condition  mentioned  below.  For  example;  si'pposing 
a  householder  installs  a  range  with  a  capacity  of  4.5  kw. 
(.a  popular  size,  being  a  stove  with  three  burners  and  oven), 
his  minimum  monthly  charge  i-s  75  x  4.3,  or  approximately 
$;!.40  per  month.  This  amount  allows  for  the  use  of  current 
up  to  340  kw.h.  .Xny  current  over-  this  quantity  is  charged 
at  the  rate  of  Ic  per  kw.h.,  with  a  discount  of  10  per  cent. 
This  discount  applies  only  to  the  amount  over  and  above 
the  minimum;  the  average  family  rarely,  if  ever,  carries 
the  consumption  beyond  the  minimum  figure. 
Value  of  Publicity 

Intelligent  and  persistent  advertising  has  been  another 
means  of  promoting  the  use  of  electric  ranges  It  is  a  well 
known  fact  that  the  public  is  usually  "scared"  of  anything 
new,  or  which  does  not  come  to  them  well  tried  and  proven. 
Electric  cooking  was  too  radical  a  departure  from  long 
established  methods  to  be  taken  up  immediately,  conse- 
(juently  it  was  necessary  to  break  down  tlic  popular 
prejudice.  This  has  been  done  by  advertising,  which  has 
been  carried  on  by  the  manufacturers  and  the  electrical 
dealer  and  contractor,  and  which  has  taken  the  form  of 
demonstrations  and  campaigns  conducted  tlirough  the  news- 
papers and  thriiu.L;li  tin-  mails.  The  demonstrations,  which 
probably  have  been  tlie  most  successful  form  of  publicity, 
were  held  on  several  occasions  in  the  Industrial  Bureau 
Huilding,  and  on  one  or  two  occasions  exhibits  were  made 
at  the  Winnipeg  Annual  Industrial  Exposition.  They  have 
always  been  actual  installations  of  electric  ranges,  in  charge 
of  competent  sales-ladies,  who  have  also  been  first-class 
cooks.  Actual  cooking  and  baking  was  done,  giving  to  the 
public  in  a  few  moments'  time  a  better  conception  of  the 
I)ossibilities  of  electric  cooking  than  could  be  given  in  hours 
of  talk.  These  demonstrations  have  always  been  largely 
attended  and  proved,  from  the  electrical  dealers'  standpoint, 
a   valuable   means   of   education. 

The  Dealer  and  Contractor 

The  electrical  dealer  and  contractor  has  also  assisted 
very  materially  in  advertising  electric  ranges.  The  cxirj 
wiring  retpiired  (as  the  Winnipeg  bylaws  require  a  separate 
service    for    each    range    installation),    is   an    inducement    to 

'  By  Mr.  R.  H.  Maiiier. 


an  enterprising  contractor  to  get  an  order  for  an  electric 
stove,  and  in  many  cases  a  little  extra  effort  in  this  direction 
has  resulted  in  the  sale  of  a  range.  The  range  business  is  a 
profitable  one  for  the  contractor,  as  it  gives  him  the  extra 
work,  and  also  nets  him  a  reasonable  profit  on  the  sale  of 
the  stove  itself. 

Probably  second  only  to  cheapness  of  power  as  a  means 
of  promoting  the  electric  range,  is  its  superiority  over  every 
other  means  of  cooking.  By  its  use  the  housewife  benefits 
in  the  following  manner:  First,  there  is  no  waste  heat,  as 
the  heat  is  applied  exactly  where  it  is  wanted,  and  in  the 
right  degree.  Second,  absolute  cleanliness  is  possible  at  all 
times.  Third,  labor  is  reduced  to  a  minimum  because  an 
electric  stove  is  always  ready.  Fourth,  with  no  flame,  there 
is  perfect  safety.  Fifth,  the  character  of  the  stove  permits 
of  more  time  for  social  duties. 

Taking  all  these  facts  together,  it  is  evident  that  an 
electric  stove  is  safer,  more  sanitary,  socially  more  desirable, 
and  from  a  labor  saving  standpoint  is  more  acceptable  than 
a  coal  or  gas  range,  as  there  is  no  smell,  no  dirt,  no  ashes 
or  coal  to  carry,  and  no  wood  to  split. 

Cooking  is  Now  a  Science 

From  a  culinary  standpoint,  the  electric  range  is  also 
superior  to  the  old  style  range.  It  has  made  cooking  an 
exact  science  from  which  chance  has  been  practically 
eliminated.  Just  as  each  ingredient  portion  of  each  dish  is 
known  to  the  modern  cook,  so  is  known  the  correct  portion 
of  heat  to  apply.  With  the  electric  range  the  heat  can  be 
perfectly  adjusted,  so  that  when  the  pot,  saucepan  or  kettle 
is  placed  over  the  burner,  the  operator  can  apply  exactly 
the  amount  of  heat  for  perfect  results.  Consequently,  the 
electric  range  has  solved  the  greatest  and  tnost  trouble- 
some problem  in  cooking — that  of  applying  sure,  steady, 
uniform  and  known  heat  each  time  a  certain  dish  is  cookeu. 

Summing  up  the  foregoing,  it  is  evident  that  cheap 
current,  advertising,  and  the  merits  of  electric  cocking,  have 
been  largely  responsible  for  the  growth  of  the  electric 
range  business  in  the  West.  That  the  electric  range  is  here 
to  stay,  there  can  be  no  doubt.  What  W'nnineg  has  done, 
other  cities  and  towns  can  do  and  are  doing.  Fort  William 
has  between  four  and  five  hundred  ranges  installed,  with 
one  apartment  block  completely  equipped.  Saskatoem  has 
two  hundred  ranges,  with  four  apartment  blocks.  Edmon- 
ton has  one  hundred  ranges,  with  one  apartment  block  and 
one  baker's  oven  with  a  capacity  of  sixty  ioaves.  Calgary 
and  Selkirk  have  each  fifty  ranges.  There  arc  also  num- 
erous installations  in  Estevan,  Swift  Current.  Moose  Jaw, 
Vancouver  and  Victoria.  There  are  alsi.>  various  public  in- 
stitutions, such  as  hospitals,  domestic  science  f.chools,  etc. 
throughout  Western  t'anada,  which  arc  equii)pcd  entirely 
with  electric  ranges.  Quite  recently  a  bakMig  oven  of  large 
capacity  was  placed  in  service  by  one  of  •  ur  Western 
Universities. 


The  l''.ditiir  i-.  in  Inuch  willi  an  eUitrical  sup- 
ply house  requiring  the  services  of  an  .X.l.  man 
as  salesman  for  a  special  line  of  electric  lighting 
iqiiipimnt.  'Ibis  is  a  position,  we  understand. 
wliire  a  yoniii.;  iiiaii,  if  he  makes  good,  can  also 
practiially  iianu'  his  own  salary.  We  should  be 
glad  to  put  an\  of  our  readers,  who  feel  that  they 
can  JKUiclle  tliis  position,  in  connection  with  the 
linn   iii.inager. 
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The  Electrical  Activities  of  Vancouver  Island 


The  record  of  the  British  Columbia  Electric  Railway 
Company,  Limited,  in  all  its  branches  on  Vancouver  Island 
during  the  past  few  years  is  very  interesting,  being  full  of  de- 
velopment, enthusiasm  and  co-operation,  and  a  little  insight 
into  what  has  been  accomplished  is  furnished  herewith: 

Year  1910      Year  1915 

Horse   power  developed 4,000  33,000 

Light  and  power  customers 5,000  13,500 

Industrial   motor  load 1,900  H.P.       Ifi.OOO  H.P. 

Passenger  and  freight  cars  in  opera- 
tion       ...  40  119 

Miles  of  track 25  66 

The  original  electrical  energy  developed  by  the  company 
consisted  of  2,000  kw.,  furnished  from  the  hydro-electric  plant 
at  Coldstream,  and  1,000  kw.  from  a  steam  plant  in  Victoria. 
The  rapidly  increasing  street  railway,  lighting  and  power 
loads,  however,  and  the  company's  desire  to  meet  all  demands 
for  the  future  in  respect  to  these  services,  necessitated  the 
erection  of  the  Jordan  River  plant,  the  capacity  of  which  is 
now  16,000  kw.  The  first  unit  of  4,000  kw.  of  this  plant  was 
put  in  operation  in  the  fall  of  1911,  and  followed  a  little 
later  by  another  unit  of  similar  size,  and  in  October,  1914, 
the  third  unit  of  8,000  kw.  was  put  into  commission. 

The  company  also  erected  at  Brentwood  a  steam  auxili- 
ary plant  of  two  2,000  kw.  turbo-generator  sets  and  six 
B&W  boilers,  having  a  heating  surface  of  4,780  square  feet 
each.  A  motor-generator  set  of  1,500  kv.a.  capacity  is  in- 
stalled to  satisfy  the  d.c.  power  demand  of  the  Saanich  rail- 
way. This  steam  plant  is  also  used  as  a  high  tension  distri- 
buting point.  The  60,000  volt  lines  of  the  company  radiate 
from  this  building  to  two  cement  plants  in  the  vicinity,  and 
to  the  city  of  Victoria,  12  miles  away;  also,  an  11,000  volt 
transmission  line  is  sent  out  from  this  building  to  supply 
power  and  light  to  the  Saanich  Peninsula. 

While  a  very  large  amount  of  work  in  connection  with 
the  street  railway  department  in  the  city  of  Victoria  and 
neighboring  municipalities  of  Oak  Bay  and  Esquimalt  has 
been  carried  out  in  double  tracking,  making  improvements  to 
buildings  and  rolling  stock,  the  chief  item  of  importance  is 
perhaps  the  interurban  extension  from  \"ictoria  through  the 
Saanich  peninsula.  This  branch  of  the  company's  system  is 
23  miles  in  length  and  was  opened  for  traffic  on  June  ISth, 
1913.      A    steadily    increasing   business    is    l)eing   Iniilt    up    on 


this  division.  Almost  the  entire  line  is  through  high-class 
farm  lands,  which  supply  large  quantities  of  produce  that  is 
shipped  into  Victoria  to  the  public  market. 

For  the  convenience  of  its  patrons  and  picnic  parties 
generally,  the  company  operates  a  small  hotel  at  the  Deep 
Bay  terminus  of  the  line. 

Near  the  city  of  Victoria  the  company  own  and  operate 
an  amusement  park  called  "Gorge  Park."  Many  features  are 
to  be  found  in  this  beautiful  spot — boating,  scenic  railway, 
shoot-the-shutes,  dancing  and  bathing  pavilions,  Japanese 
tea  gardens,  etc.,  here  accommodate  many  thousands  during 


Mr.  A.  T.  Coward. 

the    summer   months   and    tend    to    help    the   company's    city 
traffic. 

The  type  of  passenger  car  operated  on  the  Saanich  div- 
ision is  the  standard  interurban  semi-steel  coach  built  by 
the  St.  Louis  Car  Company,  equipped  with  G.  E.  204  motors 
and  multiple  unit  control.     .\  regular  freight  service  is  also 
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Deep-Bav  Hotel,  showing  station  and  waiting  car— Vancouver  Island. 
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Typical  scene  in  Gorge  Park, 
maintained   by   the   company,    two   :ij-ton    locomotives   being 
in   use. 

The  company's  lighting  and  power  business,  as  previous- 
ly indicated,  has  shown  a  remarkable  growth  during  the 
past  five  years.  Many  improvements  have  been  made  in 
street  and  store  lighting.  Rural  districts  have  had  series 
tungsten  street  lighting  systems  installed;  and  throughout 
the  Saanich  peninsula,  following  the  advent  of  the  railway, 
residence  lighting  and  power  business  has  been  energetically 
pushed,  so  that  to-day  practically  all  homes  within  a  reason- 
able distance  from  the  transmission  lines  are  now  served  with 
light,  and  many  have  electric  pumping  installations.  In 
addition,  also,  a  considerable  general  power  business  has  been 


ol>tained.  In  the  Saanich  division  two  of  the  company's 
largest  povifer  consumers  are  to  be  found,  the  Associated 
Cement  Company  of  Canada,  Limited,  and  the  Vancouver 
Portland  Cement  Company,  with  4.18.")  and  :j,.").')2  h.]).  re- 
spectively,   connected. 

The  commercial  (k-partmcnt  has  carried  out  many  cam- 
paigns recently  in  co-operation  with  the  various  electrical 
dealers,  with  whom  the  closest  and  best  relations  exist,  some 
of  the  more  important  campaigns  being  surburban  house 
wiring,  fixtures,  irons,  ranges,  toasters,  etc.  These  items  and 
others  have  been  extensively  pushed  jointly,  and  the  com- 
panj'  has  extended  liberal  use  of  its  mailing  and  advertising 
department  to  back  up  these  campaigns,  the  results  from 
which  have  been  very  gratifying.  Electric  cooking  is  now 
well  established  in  \'ictoria,  some  300  installations  being  in 
use.  Included  in  this  number  are  two  apartment  houses 
equipped  with  cookers,  one  having  30  and  another  l.'J  ranges 
connected.  The  electric  truck  and  pleasure  vehicle  have  not 
been  overlooked,  and  this  interesting  end  of  the  business  is 
steadily  improving,  the  number  of  electric  cars  in  use  in 
the  city  at  the  present  time  being  60. 

From  the  above  it  will  be  seen  that  a  very  creditable 
all-round  business  is  being  worked  up,  and  the  outlook  for 
the  Island  branch  of  the  company's  operations  is  very  en- 
couraging, and  with  the  completion  of  some  important 
works  now  in  course  of  development  will  prove  of  material 
value  in  order  to  draw  travel,  etc.  The  principal  works 
under  construction  in  the  vicinity  of  Victoria  are  the  rifle 
range,  the  experimental  farm  at  Bazan  Bay,  and  the  new- 
observatory  at  Little  Saanich  Mountain,  all  these  being  Do- 
minion government  undertakings,  and  to  all  of  which  central 
station  power  will  be  available,  and  within  easy  walking 
distance  of  the  company's  interurban  line. 

Mr.  A.  T.  Goward  is  the  \'ictoria  manager  of  the  B.  C. 
Electric   Railway   Company,   Limited. 


Moose  Jaw  Electric  Department  More  Than  Holding  Its  Own 


While  a  serious  depression,  due  lu  the  outbreak  of  the 
European  War  following  upon  a  pericjd  of  great  financial 
stringency,  has  existed  throughout  the  year  in  practically  all 
lines  of  business  the  output  of  this  department  has  been 
maintained  almost  equal  to  that  of  the  previous  year,  not- 
withstanding a  considerable  decrease  in  the  number  of  con- 
sumers connected  to  the  system.  The  total  output  of  the 
plant  for  the  year  was  3,739,990  kw.  hours  as  against  3,762,9(')3 
kw.  hours  for  the  preceding  year,  the  decrease  being  only 
22,973   kw.   hours  or  .61  per  cent. 

The  average  load  on  the  plant  during  the  year  was  426.9 
kilowatts  and  the  peak  load  was  1425  kilowatts,  thereby 
making  the  load  factor  (or  proportion  of  average  load  to 
peak  load)   30  per  cent. 

The  peak  loads,  average  loads  and   load   factors   for   the 
last  four  years  were  as  follows: — 
Year  Peak  Load     Average  Load       Load  Factor 

1911     920  kw.  128  kw.  13.9  per  cent. 

1912    1175  kw.  258  kw.  21.9  per  cent. 

1913    1475   kw.  4.!()  kw.  29.     per  cent. 

1914    1425  kw.  427  kw.  30.     per  cent. 

The  steady  and  rapid  increase  in  the  yearly  load   factor 

during  these  four  years  indicates  very  clearly  the  effect  of 
making  rates  that  will  tend  to  increase  the  output  of  llie 
plant  without  increasing  the  peak  load  on  the  plant  in  the 
same   proportion.      Prior   to   the   year    1911    no    special    rates 

•  From  report  by  Mr.  J.  D.  I'oters,  Kloctrical  SupcrlntciKleiit. 


were  given  fur  heating  and  cooking  purposes  and  the  power 
rates  were  much  too  high  to  be  attractive  to  power  users. 
The  greatest  reduction  in  cost  per  unit  output  effected  by 
this  increase  in  load  factor  is  naturally  in  fixed  charges,  such 
as  interest,  depreciation,  etc.,  but  under  ordinary  conditions 
a  substantial  saving  is  also  effected  in  wages  and  fuel  on  ac- 
count of  the  increased  average  load.  As  an  illustration  of 
this,  the  fixed  charges  per  kw.  hour  output  in  1911  amounted 
to  2.086  cents,  while  in  191  1  they  amounted  to  only  1.05  cents 
per  kw.  hour.  During  the  same  period  the  labor  cost  has 
been  reduced  from  1.16S  to  .841  cents  per  kw.  hour. 

The  number  of  consumers  connected  has  decreased  dur- 
ing the  year  from  3,450  to  3,126  which  is  a  decrease  of  324 
or  9.4  per  cent.  During  the  past  seven  years  the  current 
used  per  consumer  connected  per  year  has  increased  from 
771.3  kw.  hours  to  969.7  kw.  hours  and  at  the  same  time 
tungsten  lamps  have  been  introduced  and  almost  universally 
adopted.  These  lamps  reduce  the  current  used  (per  candle 
power  of  light)  by  about  two-thirds.  This  rather  remark- 
able increase  further  illustrates  the  benefit  of  giving  special 
rates  for  certain  classes  of  business  that  could  not  otherwise 
be   procured. 

In  the  niontli  of  July  a  reduction  of  rales  went  into 
effect    the    most    in\]iortanl    pi>inls    of   which    were: — 

1.  The  fixed  charge  to  power  consumers  which  formerly 
varied  from  $1.25  to  $1.00  per  horse  power  per  nionlli,  accord- 
ing to  the  size  of  the  installation  served,  was  reduced  to  $1,00 
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for  any  si/c  of  inslallalii  m,  ihc  nu-tor  charges  remaining  as 
before. 

2.  Tlie  lighting  rate  was  reduced  from  8  cents  per  kw. 
hour  to  7  cents  per  lew.  hour  with  the  same  prompt  payment 
discount   as   before. 

;!.  The  rate  formerly  given  of  .5  cents  per  kw.  hour  for 
heating  and  cooking  on  a  separate  meter  and  that  of  5^  cents 
per  kw.  hour  for  the  same  service  with  light  included,  were 
canceUcd,  and  a  two-rate  scheme  adopted  by  which  the  cur- 
rent for  any  purpose  can  be  obtained  at  IS  cents  per  kw. 
hour  except  during  the  hours  between  4.30  p.m.  and  11  p.m 
from  September  1st  to  March  31st,  and  7  p.m.  and  11  p.m. 
from  April  1st  to  August  .'!lst.  For  all  current  used  during 
these  hours  7  cents  per  kw.  is  charged.  These  bills  are  also 
subject  to  prompt  payment  discount  as  before. 

4.  The  charge  for  street  lighting  was  changed  from  a  flat 
rate  of  $100  per  lamp  per  year  to  the  actual  cost  of  main- 
tenance plus  two  cents  per  kw.  hour  for  the  current  used. 
This  will  be  found  to  be  equivalent  to  a  reduction  of  about 
twenty  i)cr  cent,  in  the  charge  against  the  cfty  for  this  ser- 
vice. For  the  tungsten  ligliting  the  new  chage  is  2^  cents 
per  kw.  hour  for  current  supplied  at  the  centre  of  distribu- 
licm. 

This  reduction  of  rates  reduced  the  revenue  of  the  de- 
partment and  the  cost  to  the  citizens  of  Moose  Jaw  by  about 
$30,000  per  year  and  has  placed  Moose  Jaw  in  the  van  of 
Saskatchewan  cities  insofar  as  low  cost  of  electric  service  is 
concerned.  In  this  connection  it  is  worthy  of  note, that  two 
other  Saskatchewan  cities  have  outputs  about  three  times 
as  large  as  that  of  tliis  department  and  this  is  a  great  ad- 
vantage in  their  favor.  By  comparison  of  cost  in  Western 
cities  the  standing  of  Moose  Jaw  in  this  respect  will  be  readi- 
ly seen.     This  comparison  is  made  by  taking  actual  bills  in 


Moose  Jaw  and  figuring  them  out  at  the  rates  in  other  places. 

The  new  schedule  of  rates  is  proving  quite  satisfactory 
and  economical  to  consumers  using  electricity  for  cooking 
and  other  domestic  uses,  and  several  consumers  who  do  all 
their  cooking  by  electricity  have  made  the  statement  that 
the  cost  is  less  than  cooking  with  coal,  not  only  in  summer 
but  also  during  the  winter  months.  This  rate  also  stimu- 
lates the  use  of  current  for  lighting  dark  stores  and  base- 
ments during  the  day.  The  effect  of  much  business  on  the 
day  load  and  summer  load  on  the  plant  was  very  noticeable 
during  last  year.  By  comparing  the  monthly  outputs  with 
those  of  the  previous  .year  it  will  be  found  that  during  the 
■  month  of  May,  June.  July,  August  and  September,  the  out- 
put was  considerably  higher  than  during  the  same  months 
of  1913,  while  during  all  the  other  months  of  the  year  except 
January,  it  was  considerably  lower.  Had  it  not  been  for 
this  increase  during  the  summer  months  there  would  have 
been  a  serious  decrease  in  the  year's  output  as  compared 
with  the  previous  year,  which  would  no  doubt  have  converted 
the  surplus  shown  for  the  year  into  a  deficit. 

Some  difticulty  has  been  experienced  in  obtaining  two- 
rate  meters  for  this  class  of  service.  None  of  these  are  manu- 
factured in  America  and  the  British  manufacturers  were  so 
upset  by  the  outbreak  of  the  war  that  they  could  not  fill 
their  orders.  On  this  account  the  first  order  given  for  two- 
rate  meters  was  not  entirely  filled  in  seven  months.  The 
cost  of  the  meters  is  also  a  heavy  item  for  this  department 
and  it  will  probably  be  found  after  using  a  number  of  them 
for  a  time,  that  an  average  rate  may  be  adopted  to  advantage 
and  thus  eliminate  the  expenditure  on  two-rate  meters.  This 
scheme  is  the  ideal  one  for  selling  current,  as  by  it  the  cur- 
rent which  actually  costs  more  to  produce  is  sold  at  a  higher 
price. 


Revelstoke  Adding  to  Generating  Equipment 


Thanks  to  the  foresight  and  aggressiveness  of  the  citi- 
zens placed  in  charge  of  municipal  afifairs,  and  the  backing 
given  them  by  the  leading  taxpayers,  the  city  of  Revelstoke, 
with  its  municipally-owned  electric  power  plant  in  charge 
of  C.  North,  electrical  superintendent,  is  able  to  quote  rates 
for  power,  heat  and  liglit  which  compare  favorably  with  the 
lowest  obtaining  anywhere  in   Canada. 

The  power  plant  is  located  on  the  lllicillewaet  River, 
near  the  C.  P.  R.  main  line,  one  and  one-half  miles  cast  of 
Revelstoke.  The  present  installation  consists  of  one  spiral 
case  horizontal  turbine  of  900  h.p.  Jenckes  manufacture,  di- 
rect connected  to  one  450  kw.  Westinghouse  3-phase  gener- 
ator. The  turbine  is  operated  at  a  normal  head  of  73  feet, 
and  the  water  is  conveyed  to  it  by  means  of  a  6-ft.  wood 
stave  pipe.  For  emergency  use,  also  to  assist  at  peak  load, 
if  necessary,  a  300  h.p.  Premier  gas  engine  and  producer  is 
installed,  which  is  connected  with  a  250  kw.  3-phase  West- 
inghouse generator. 

The  new  unit  consists  of  one  spiral  case  double  discharge 
horizontal  turbine  of  1,400  h.p.,  Escher  Wyss  manufacture, 
direct  connected  to  one  7.'jO  kw.  Westinghouse  3-phase  gen- 
erator. Water  will  be  conveyed  to  this  turbine  by  a  second 
stave  pipe,  six  feet  diameter.  It  is  expected  that  this  unit 
will   be  in  operation   some   time   during  September  next. 

The  present  number  of  consumers  connected  is  approxi- 
mately 800.  Rates  are  given  to  power  consumers  from  y, 
cent  per  kw. ;  for  heating,  at  3  cents  per  kw. ;  and  for  light- 
ing, from  7!4  cents  per  kw.  In  addition,  houses  using  elec- 
tricity are  permitted  the  use  of  a  10  c.p.  lamp  or  equivalent 
on  porches  or  verandahs  free  of  charge. 

The  streets  are  lighted  by  50-four  amp.  G.   E.  magnetite 


arc   lanqis  and  200-four  amp.   nitrogen-filled   lamps  from  100 
to  500  c.p. 

Financially '  the  plant  is  a  good  investment  for  the  city, 
as  it  pays  all  running  expenses,  interest  and  sinking  fund  on 
the  investment,  and  also  supplies  street  lighting,  light  for 
city  hall,  three  schools,  two  fire  halls  and  police  station. 
The  heating  of  the  city  hall  and  the  largest  fire  hall  is  also 
done  by  electricity. 


Lineman's  Life  Saved 

While  working  on  the  switching  tower  of  the  Toronto 
Pow-er  Company,  at  the  Twenty-mile  Creek,  Alfred  Farrell, 
received  a  shock  on  the  60,000  volt  transmission  line  causing 
him  to  fall  twenty  feet  in  an  unconscious  condition.  Wm. 
Smith,  the  foreman,  and  another  employee,  ran  to  his 
assistance  and  finding  him  apparently  dead,  started 
resuscitation  and  kept  it  up  until  respiration  was  restored, 
after  which  time  the  doctor  arrived.  The  injured  man  was 
then  removed  to  Silverdale,  and  taken  by  train  to  Welland 
Hospital,  where  his  burns  and  a  fractured  knee  are  being 
attended   to.     He   will   be  at   work  again   before   long. 

The  recovery  of  Alfred  Farrell  is  very  remarkable,  as 
a  shock  on  a  60,000  volt  line  is  usually  considered  fatal. 
This  case  emphasizes  the  tremendous  importance  of  im- 
mediate and  skilled  resuscitation  to  persons  apparently  dead 
from  electric  shock,  and  points  to  the  reasonableness  of  the 
compulsory  training  of  employees  in  this  science.  An  active 
campaign  is  being  carried  on  by  the  Canadian  Electrical 
Association,  an  organization  of  Canadian  privately  owned 
electrical  companies,  and  it  is  hoped  that  many  lives  may  be 
saved  as   a   result. 
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Edmonton  has  finest  Department  Store 


Ednionton.  All)cita.  claims  sdine  of  llic  finest  isolated 
plants  in  Western  Canada,  and  one  of  them  is  tin  in- 
stallation which  was  completed  in  the  latter  part  of  l'J14  for 
the  Hudson's  Bay  Co.  magnificent  store.  The  equipment  is 
complete  in  every  detail,  but  the  building  is  dependent 
also  on  the  city  power  plant  in  case  of  emergency,  for  its 
electrical   lighting. 

The  retail  store  is  clay  brick  structure,  having  a  frontage 
on  Jasper  Avenue  of  120  feet  and  IfiO  feet  on  Third  Street; 
is  four  story  on  the  main  part  with  an  additional  two- 
story  on  the  rear  part  of  the  building,  these  being  used  as 
general  offices  for  the  retail   store. 

The  present  power  plant  consists  of  two  horizontal 
return  tubular  boilers  18  feet  by  72  inches,  burning  local 
lignite  coal  hand  fired:  two  ISO  h.p.  W'estinghouse  turbines 
direct  connected  to  two  100  kw.  direct-current  compound 
wound  three-wire  generators;  a  14-ton  refrigerating  plant, 
ventilating  fans,   pumps,   air   compressor,   etc. 

The  turbines  are  rated  at  150  h.p.,  but  are  capable  of 
carrying  a  20  per  cent,  overload  for  a  period  of  four  hours. 
The  generators  are  also  capable  of  carrying  an  overload 
of  25  per  cent,  for  two  hours,  with  a  maximum  rise  in 
temperature  of  60  degree  centigrade  above  the  surrounding- 
air;  these  machines  are  three-wire  and  connected  to  the 
switchboard  by  means  of  underground  cable  in  conduit.  The 
compensating  coils  are  located  behind  the  main  switchboard, 
and  are  connected  in  the  same  manner.  The  voltage  of  the 
generators  is  220-110  volts;  the  220  voltage  is  used  on  motors, 
and  the  110  voltage  is  used  on  lighting  circuits. 

The  main  switchboard  is  two  inch  Blue  ^'ermont  marble, 
surmounted  by  a  marble  cornice;  is  15  feet  long  and  6  feet 
high,  and  stands  five  feet  from  the  wall;  it  is  made  up  of 
five  panels,  three  of  these  bearing  the  light  and  power 
switches,  and  the  remaining  two  are  generator  panels.  The 
light  switches  are  single  throw  triple  pole,  fused  with  en- 
closed cartridge  fuses  mounted  on  the  face  of  the  board, 
and  the  power  switches  are  single  throw  double  pole,  fused 
in  the  same  manner.  Xame  plates  above  all  the  switches 
indicate  the  portion  of  the  building  or  piece  of  apparatus 
controlled  by  them.  Switches  were  used  on  power  circuit 
instead  of  circuit  breakers  as  in  the  case  of  a  short  circuit 
on  the  power  line,  the  fuse  will  blow  out  before  the  main 
line  circuit  breakers  open,  thus  preventing  a  cessation  of 
service.  It  is  a  familiar  happening  that  the  action  of  the 
main  circuit  breakers  also  open.  It  is  obvious  that  the 
continuity  of  service  is  imperative  in  the  lighting  of  a 
<lepartmental  store,  and  must  be  given  first  consideration  in 
the    design   of    the   electrical   system   and   apparatus. 

The  totalizing  panel  carries  ammeters  which  indicate  the 
current  output  of  the  generators,  two  Columbia  integrating 
wattmeters,  one  to  record  the  output  for  lightin.g  service, 
and  the  other  for  power  ground  director  lamps,  two  volt- 
meters, switches  and  ammeter  switch.  On  each  generator 
panel  are  mounted  two  ammeters  for  reading  the  current  on 
the  two  legs  of  the  system,  a  double  pole  interlocking 
circuit  breaker,  one  single  pole  and  two  double  pole  switches, 
and  a  field  rheostat  and  voltmeter  plug.  At  the  end  of  the 
switchboard  is  a  bracket  carrying  two  voltmeters,  and  by 
means  of  these  meters  and  the  arrangement  of  the  volt- 
meter plug  wiring,  the  voltage  of  the  busbars  and  the  in- 
coming machine  may  be  read  simultaneously  when  paralleling 
generators. 

There  is  only  one  set  of  busbars  being  used  for  the 
light  and   power  service.     These   busbars  arc   lapiied   to   the 


various  switches  l)y  copjjcr  straps,  and  from  these  copper 
rods  extend  up  through  a  slab  to  the  outgoing  feeders  by 
means  of  heavy  lugs.  Directly  over  this  is  a  junction  box  in 
which  the  cables  distribute  to  the  several  conduits. 

The  power  feeders  supply  current  to  the  motors  driving 
the  ammonia  coinpressors,  elevators,  ventilating  fans,  pumps, 
and  the  motor-generator  set  used  on  the  signalling  system. 
There  is  a  total  of  22  motors,  havin,g  a  total  capacity  of 
125  kw.  All  the  ventilating  fans,  motors,  and  ammonia 
compressor  are  provided  with  speed  controllers  giving  re- 
duction below  or  increase  above  normal  by  armature  and 
field  control  respectively.  Several  of  the  pumps  are  con- 
trolled automatically  by  float  switches  located  in  the  tanks 
or  pump  pits,  others  by  pressure  regulators,  which  start  the 
pumps  when  the  pressure  drops  to  a  certain  iiredetermined 
value,  and  stop  them  when  the  pressure  is  raised  a  certain 
amount. 

The  lighting  feeders  distribute  to  a  panel  on  each  floor, 
and  the  lights  are  controlled  bj-  means  of  switches  con- 
trolling two  lights  each  in  various  parts  of  the  building 
wherever   convenient. 

Lighting  fixtures  on  the  upper  floor  are  finislied  in 
bronze  and  dull  brass,  and  of  a  type  best  suited  for  their 
location  and  kind  of  illumination  desired.  In  the  sale  space 
semi-indirect  fixtures  are  used,  while  direct  lighting  is  used 
in  the  stairs,  halls  and  workrooms.  Alba  shades  of  pleasing 
design  are  used  throughout  the  building.  The  first  floor.s 
are  lighted  by  means  of  250  watt  nitrogen  lamps.  These 
are  controlled  from  push  switches  located  on  pillars  close 
to  the  lamp;  two  lamps  are  controlled  by  each  switch. 

The  show  windows  and  marquise  lights  are  controlled 
by  a  special  panel  located  on  the  first  floor,  each  having 
one  set  of  busbars.  In  the  basement  there  is  one  panel 
controlling  all  the  lights,  and  each  individual  lamp  is  con- 
trolled by  a  push  switch  located  near  the  entrance  to  the 
room. 

The  show  cases  are  lighted  from  circuits  taken  directly 
from  the  light  panels  and  terminating  in  floor  boxes  or  base 
plugs;  each  case  has  a  separate  push  button  switch  mounted 
in  a  recess  in  its  base  thus  giving  individual  control  of  case 
lights.  There  is  a  total  of  233  60  watt  lamps  used  in  the 
show  cases,  a  total  of  45  semi-direct  fixtures  throughout  the 
store,  and  the  marquise  over  the  Third  Street  entrance  has 
57-25  watt  lamps. 

Employees'  Signal  System 

In  a  conspicuous  place  on  each  of  the  sales  floors  there 
is  a  light  bracket  having  four  different  colored  lamps,  and 
a  gong  having  a  different  chime  from  that  of  the  telephones 
is  located  nearby.  This  is  used  as  an  employees'  signal 
system,  and  is  operated  by  a  control  board  at  the  telephone 
exchange  located  in  the  building.  By  pushing  a  button  the 
gong  rings  intermittently  on  all  floors,  and  four  push  but- 
tons, having  pilot  lamps  of  same  color  as  those  in  the 
brackets  control  the  lamps  of  respective  colors  on  all  floors. 
I'our  important  employees,  who  might  be  needed  or  wanted 
at  various  points  in  the  store  have  a  particular  color  assigned 
to  them.  In  case  request  is  made  to  a  salesman  for  one  of 
these  employees,  the  salesman  at  once  telephones  to  the 
exchange  operators,  the  operator  in  turn  rings  the  gongs 
and  lights  the  lamp  of  the  particular  color  assigned  to 
this  employee.  The  person  being  signalled  sees  the  lighted 
lamp,  and  calls  the  telephone  operator  to  determine  at  what 
part  of  the  building  his  presence  is  required;  by  this  system, 
much  time  is  saved  both  to  customers  and  employees. 

There  are  a  numlicr  of  low-tension  systems  in  the  build- 
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iiig  operated  by  a  motor-gc nerator  set  of  llO-Ki  \.ilts,  aiul  a 
set  of  dry  batteries  for  emergency  use.  Tbese  are  quite 
interesting  and  useful.  They  include  the  fire  alarm  and  the 
watchman's  detector  clock,  and  the  telephone  system.  The 
fire  alarm  system  is  not  direct  connected  to  the  city  fire 
station:  the  reason  for  this  is  obvious  when  one  considers 
the  unnecessary  risk  of  life  by  a  panic,  should  a  false  alarm 
lie  turned  in  by  some  meddlesome  person,  a  reason  whioli 
applies  in  public  buildings  where  large  crowds  congregate. 
The  system  has  a  break  glass  station,  and  the  gong,  located 
in  the  engine  room,  can  be  rung  not  only  by  breaking  the 
glass  cover  but  also  by  a  key.  the  latter  being  used  for 
testing  purpose.  An  annunciator  in  the  engine  room  in- 
dicates the  portion  of  the  building  from  which  the  alarm 
has  been    turned   in. 

In  connection  witli  the  usual  sprinkler  control  there 
is  a  tank  located  130  feet  from  the  level  of  the  street, 
which  has  a  capacity  of  20,000  gallons  for  fire  purposes  only. 
The  watchman's  detector  system  consists  of  a  three  keys 
operated  station  on  each  floor,  and  a  master  station  in  the 
store  superintendent's  office. 

The  master  station  ha.s  a  chart  on  which  are  marked 
the  station  numbers,  and  on  which  lines  are  drawn  represent- 
ing ten  minute  intervals.  Turning  a  key  in  a  station  trans- 
mits an  impulse  to  the  meter  station,  operating  a  magnet 
with  a  pin  point  on  its  armature,  which  punches  a  hole  in 
the  chart.  By  this  method  the  movements  of  the  watch- 
man are  graphically  recorded,  and  his  position  in  the  build- 
ing at  any  time  can  be  determined  at  once  by  a  glance  at 
the  chart. 

There  is  a  very  complete  telephone  system  in  the  store, 
having  eight  trunk  lines  to  the  city  exchange  and  forty-two 
local  stations  throughout  the  building.     In  addition   tliere  is 


an  order  room  which  is  really  a  small  private  branch  ex- 
change, it  being  connected  by  trunk  to  the  store  exchange. 
Customers  call  the  store  to  give  orders,  and  are  at  onct- 
connected  to  the  order  room  where  efficient  clerks  note 
their  orders,  and  then  send  same  to  the  various  depart- 
ments concerned  to  be  filled.  This  saves  the  customer  the 
inconvenience  of  distributing  his  or  her  order  over  several 
departments,  and  the  incident  trouble  and  lost  time  which 
would  arise  in  obtaining  connection  with  tlio  different  de- 
partments handling  the  article   desired. 

Besides  the  numerous  features  described  in  this  article 
might  be  mentioned  two  giant  signs,  one  located  on  the  wall 
of  the  main  addition,  and  having  390-25  watt  lamps,  con- 
trolled by  a  flasher;  the  other  sign  is  over  the  Third  street 
entrance  of  the  liquor  department,  and  has  346-4  candle 
power  carbon  lamps.  There  is  a  total  of  8.000  square  feet 
of  radition  in  the  store,  and  3,000  in  the  warehouse;  the  steam 
used  for  heating  is  the  exhaust  from  the  turbo-generator; 
there  is  a  vacum  pump  located  in  the  basement  to  keep  the 
heating  system  free  from  condensed  water.  The  heating  is  of 
the  gravity  type. 

The  refrigerating  system  is  the  Linde-Canadian  patent, 
and  the  circulating  pump  is  operated  by  a  thirty  horse-power 
motor  connected  by  silent  chain  drive;  there  are  three  cold 
storage  rooms  used  for  meat  and  other  purposes,  and  one 
storage  room  were  furs  are  stored  for  the  summer.  A 
charge  of  5  per  cent,  of  the  value  of  the  article  is  made  for 
six  months.  There  is  also  a  motor-driven  air  compressor 
which  automatically  maintains  a  pressure  of  70  lljs.  on  the 
sprinkler  system.  The  cafeteria  has  a  complete  line  of 
electrical  heaters  as  well  as  its  own  refrigerating  room,  and 
a  number  of  fans  are  located  in  various  places  in  the  dining 
room  so  that  the  temperature  is  controlled  to  the  satisfaction 
of  the  guest. 


Winnipeg  Municipal  System  a  Splendid  Asset 


First  Year's  Results, — During  the  period  from  commence- 
ment of  operation  to  May  1st,  1912,  when  the  first  fiscal  year 
cominenced,  6,686  consumers  were  connected  to  our  lines. 
During  the  first  fiscal  year  a  net  gain  of  15,038  consumers 
was  made,  making  21,724  active  consumers  at  April  30th,  1913. 
At  April  30th,  1913,  the  total  deficit,  after  making  full  pro- 
vision for  all  charges  was  $142,139.70.  This  was  due  to  the 
fact  that  the  same  very  low  rates  applied  at  that  time  as  at 
present,  although  only  a  fraction  of  the  present  number  of 
consumers  were  connected. 

Second  Year's  Result, — The  second  fiscal  year  showed  a 
net  gain  of  7,039  consumers,  making  28,763  active  consumers 
at  April  30th,  1914.  .A  profit  of  $00,221.61  was  made  on  the 
year's  business  after  making  full  provision  for  all  charges. 
This  reduced  the  total  deficit  at  that  date  to  $81,917.09. 

Third  Year's  Results, — The  third  fiscal  year  showed  a 
net  gain  of  4,173  consumers,  making  32,936  active  consumers 
at  April  30th,  1915.  A  profit  of  $78,684.73  was  made  on  the 
year's  business  after  making  full  provision  for  all  charges. 
This,  together  with  a  correcting  entry  for  $507.20  for  the 
previous  year,  reduces  the  total  deficit  from  the  coinmence- 
ment  of  operation  up  to  April  30th.  1915,  to  $2,725.17,  that  is, 
the  deficit  is  practically  wiped  out  and  the  plant  is  not  only 
paying  its  way  but  is  making  profits.  Not  large  profits,  it  is 
true,  because  the  policy  of  the  city  council  is  to  make  the 
rates  so  low  that  citizens  will  receive  electric  service  for 
actual  cost,  or  as  near  actual  cost  as  can  be  given  with 
safety.  The  comparison  of  the  Winnipeg  rates  with  those 
applying  in  any  other  city  on   the  American   continent  will 

♦Extracts  from  article  by  R.A.  Sara,  E.  E. 


show  that  citizens  of  Winnipeg  are  now,  and  have  been  for 
the  past  three  years,  getting  their  electric  service  at  the  bare 
cost  of  production. 

The  total  cost  of  our  property  up-to-date  is  some  seven 
and  one-quarter  million  dollars.  Fixed  charges,  that  is.  in- 
terest, depreciation  and  sinking  fund,  amount  to  82  per  cent, 
of  the  gross  expense.  The  interest  rate  works  out  at  an  aver- 
age of  about  four  per  cent.,  which  is  low,  much  lower  in 
fact  than  we  are  likely  to  obtain  money  for  in  the  future 
for  extensions  to  the  plant.  The  annual  depreciation  and 
sinking   fund   together   total   $275,000.00. 

When  the  plant  was  first  put  into  operation  the  opin- 
ion was  expressed  by  certain  civic  officials  that  no  de- 
preciation reserve  would  be  required  since  the  sinking  fund 
levy  was  quite  sufficient  to  retire  all  bonds  and  debentures 
issued  for  hydro-electric  purposes.  Other  officials  expressed 
the  opinion  that  in  addition  to  the  sinking  fund  levy  there 
would  be  set  aside  annually  sufficient  money,  which  in  a 
period  of  forty  years  (this  being  considered  the  average  life 
of  the  plant)  would  be  sufficient  to  rebuild  the  plant.  You 
will  appreciate  that  these  two  views  were  extreme  ones,  and 
that  while  the  present  generation  was  in  no  way  obligated  to 
redeem  the  bonds  and  also  save  enough  money  to  build  an- 
other plant  at  the  end  of  forty  years,  that  they  did  owe  it 
to  posterity  to  put  enough  money  aside  to  take  care  of  re- 
newals which  might  occur  during  the  life  of  the  debentures. 
(The  issue  of  the  debentures  was  made  forty  years  since  this 
was  estimated  the  life  of  the  plant).  As  you  will  appreciate, 
however,  there  are  many  parts  of  our  plant  which  will  not 
last  forty  years,  and  which  will  necessitate  renewals  during 
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lliat  period.  Hence  it  was  ilccmcd  advisalilo  In  lake  the  cost 
i>f  the  different  parts  of  llie  plant  and  allow  a  certain  depreci- 
ation reserve  for  each  item  according  to  its  estimated  life. 
You  will  also  appreciate  the  fact  that  there  are  certain  items 
of  our  plant  which  will  not  depreciate  but  will  rather  appre- 
ciate, such  as:  real  estate,  on  which  a  quarter  of  a  million 
dollars  has  already  been  spent.  It  is  obvious  also  that  there 
will  be  no  depreciation  on  rock  excavation  from  the  river  bed. 

'I'he  result  of  investigation  into  this  question  resulted 
in  an  animal  levy  of  aliout  four  per  cent,  on  the  total  cost 
of  the  property  and  out  of  this  levy  was  deducted  the  sink- 
ing fund,  which  left  an  amount  estimated  to  be  sufficient  to 
liberally  cover  deferred  maintenance,  that  is.  renewals,  from 
time  to  time,  on  these  parts  of  the  plant  whose  life  will  ex- 
pire before  the  end  of  the  forty  years  period.  This  depreci- 
ation reserve  is  quite  separate  and  in  addition  to  our  regular 
maintenance  expenditure,  which  in  itself  averages  $7.'), 000  per 
annum. 

Err  on  Side  of  Safety 

This  policy  of  writing  off  this  much  money  annually 
seems  burdensome  during  the  early  years  of  the  plant,  but 
we  are  erring  on  the  safe  side  in  this  matter  and  this  putting 
aside  of  a  strong  reserve  represents  a  policy  which  is  sure  to 
meet  with  the  approval  of  the  citizens  in  the  years  to  come. 
If  the  present  rates  were  onerous  in  any  sense,  then  the  pre- 
sent tax  payers  might  complain  about  setting  aside  this  re- 
serve fund,  but  our  rates  are,  as  you  know,  very  low  com- 
pared to  other  cities. 

The  cost  of  the  hydro-electric  part  of  our  plant  totals 
four  and  one-quarter  million  dollars.  The  total  engineering 
charges  work  out  at  about  five  per  cent,  of  the  total  cost, 
which  is  the  amount  usually  allowed  for  this  item.  The  total 
horse  power  developed  up  to  date  is  47.000.  which  gives  us 
a  cost  per  horse  power  of  $91.00.  This  figure  will  compare 
favorably  with  other  hydro-electric  installations.  Remem- 
ber it  includes  the  development  up  to  the  13,000  volt  bus- 
bar in  our  terminal   station. 

There  is  one  item,  however,  that  I  wish  to  call  your 
special  attention  to.  I  refer  to  the  discount  on  debentures, 
which  amounts  to  about  five  per  cent,  on  the  total  cost.  No 
fiscal  agent  or  bond  house  will  ever  consider  financing  a 
public  service  corporation  without  a  bond  discount.  Where 
the  utility  is  built  with  private  capital  under  a  limited  fran- 
chise, it  will  be  a  good  property  to  secure  better  than  1.5 
per  cent,  discount.  That  means  for  every  .$100  worth  of  de- 
bentures issued  only  ,$85  goes  into  the  physical  property 
of  the  plant.  With  municipally  built  plants,  however,  this 
rate  of  discount  is  very  much  reduced,  and  you  will  see  that 
our  rate  of  discount  five  per  cent,  gives  us  a  big  advantage  in 
the   way   of   raising   money,   over   a   private   corporation. 

Discount  on  Bonds 

The  simple  conclusion  is  that  if  the  public  utility  is  a 
necessity  and  the  money  for  it  obtained  in  the  usual  way,  one 
element  of  cost  is  the  discount  on  the  bonds,  which  in  effect 
starts  the  property  off  with  some  water  in  its  securities.  It 
is,  or  is  not,  water,  as  you  view  i*.  Anyway  it  is  necessary 
in  the  ordinary  way  of  financing  properties.  Thus  we  are 
obliged,  in  determining  a  reasonable  charge  for  public  utility 
service,  to  consider  not  merely  the  actual  cost  as  I  have 
previously  given  it,  but  something  more,  namely,  the  face 
of  the  securities  which  command  an  interest  return.  Opin- 
ions differ  on  whether  it  is  better  for  this  discount  to  be 
absorbed  as  a  capital  charge  or  carried  as  an  interest  charge. 
.So  far  as  the  purpose  of  this  paper  is  concerned  it  is  not 
material,  as  in  cither  case  there  must  be  a  charge  against 
earnings  to  take  care  of  tlie  discount. 

The  distribution  part  of  our  plant  has  cost  up  to  date 
nearly  three  million  dollars,  and  will  soon  exceed  in  capital 
cost   the   hydro-electric   i)arl.     It   is   significant   to   note   that 


while  our  hydro-electric  plant  can  deliver  some  .'iO.OOIl  h.p. 
in  Winnipeg,  the  distribution  system  uj)  to  the  present  time 
can  only  handle  li.'i.OOO  h.]).,  which  means  that  some  $1I()  per 
h.p.  has  been  spent  on  property  account  for  the  distribution 
as  compared  to  $91  for  the  hydro-electric.  It  is  not  hard 
to  see  that  in  years  to  come  as  our  business  develops  with 
the  growth  of  the  city,  the  large  item  of  expense  in  operat- 
ing our  plant  will  be  confined  to  the  distribution  end  of  the 
system.  Within  the  next  ten  years  I  estimate  that  the  dis- 
triliution  system  will  have  consumed  more  than  double  the 
amount  that  the  hydro-electric  plant  has  required. 

It  cost  $28,500  last  year  to  operate  the  generating  station, 
$18,000  to  operate  the  transmission  line,  $30,000  to  operate 
the  tramway  from  Lac  du  Bonnet  to  Point  du  Bois,  on  which 
the  gross  earnings  from  freight  and  passenger  traffic  was 
approximately  $S,000  from  other  sources  than  the  light  and 
jjower  department.  The  cost  of  maintaining  and  operating 
the  sub-stations  in  Winnipeg  was  $34,000,  while  the  dis- 
tribution system  and  meters  cost  $53,000  to  operate  and 
maintain.  The  keeping  of  consumers'  accounts  (there  are 
now  32,600  active  accounts),  reading  meters,  collecting  the 
accounts  and  operating  the  business  department  cost  $76,000 
and  the  general  office  expenses  were  $22,000. 

.\  comparison  of  the  balance  sheets  for  the  first,  second 
and  third  fiscal  years  shows  total  operating  revenues  of 
$544,736.03  for  1913,  compared  with  $865,805.19  for  1914,  an 
increase  of  60  per  cent.,  while  the  operating  expenses  in- 
creased only  41  per  cent.,  from  $347,717.40  in  1913  to  $490.- 
582.00  in  1914.  Practically  all  this  increase  in  operating  ex- 
penses is  in  depreciation  for  which  $130,000  more  was  allowed 
in  1914  than  in  1913.  For  the  third  fiscal  year,  the  operating 
revenues  totalled  $971,839.79,  an  increase  of  over  12  per  cent. 
over  the  preceding  year,  despite  the  fact  that  nine  months 
of  the  third  fiscal  year  were  subsequent  to  the  declaration 
of  war.  The  net  result  of  the  first  fiscal  year's  operation  was 
a  loss  of  $83,297.90,  the  second  fiscal  year  showed  a  profit 
of  $81,897.96,  and  the  third  fiscal  year  showed  a  profit  of 
$78,084.72.  The  net  deficit  was  thus  reduced  from  $142,139.70 
as  at  April  30th,  1913,  to  $81,917.09  at  April  30th,  1914,  and 
was  again  reduced  to  $2,725.17  as  at  April  30th,  1915.  That 
is,  the  deficit  has  been  practically  paid  off  from  earnings. 

More  Than  Paying  Its  Way 
Thus  the  city  light  and  power  plant  is  mow  not  only 
paying  its  way  after  making  full  provision  for  all  charges 
including  interest,  depreciation  and  sinking  fund,  but  it  has 
already  paid  off  a  deficit  of  one-eighth  of  a  million  dollars 
incurred  during  the  first  year  and  a  half's  operation  when 
energy  was  sold  at  the  same  rates  which  apply  to-day,  but 
the  business  was  carried  at  a  loss  because  there  was  not  sulVi- 
cicnt   of  it  to  make  it  pay. 

With  100.000  horse  power  available  when  required,  with 
an  established  electric  utility  already  on  a  profit-making 
basis,  with  rates  as  low.  if  not  lower,  on  the  average,  than 
any  other  Canadian  city,  and  with  absolute  control  of  the 
local  electrical  situation  and  the  regulation  of  rates.  Winni- 
peg is   in   an   advantageous  position   electrically. 

The  100,000  horse  power  of  electrical  energy  under  the 
control  of  the  city  is  far  greater  than  the  total  water  power 
developed  at  Lowell.  Lawrence  and  Holyoke.  in  Massachu- 
setts, and  Manchester  in  New  Hampshire,  four  industrial 
cities  having  water-powers  as  their  "raison  d'etre."  The  in- 
dustrial centres  developed  at  Niagara  Falls.  Shawinigan  and 
the  Sault  are  (.'anadian  examples  of  the  con.gre.gation  of  man- 
ufacturing establishments  where  low  priced  power  is  avail- 
able. 

\\  niiiipeg  faces  the  future  with  the  conlideiice  inspired 
by  knowledge  of  .ibility  to  supply  in  fullest  measure  the  re- 
(|uirements  of  the  industries  which  toriu  the  basis  of  all 
iiietiopolitan    growth. 
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Substantial  Developments  in  Prince  Ruperf 


Tlic  development  ul  I'riiice  Rupert  since  I  arrived  here 
in  July,  1913,  has  been  along  conservative  and  substantial 
lines.  At  that  time  the  tovifn  was  about  two  years  old  and 
had  a  population  of  a  little  over  5.000  people.  There  was  still 
a  good  deal  of  development  work  being  carried  out  by  the 
Grand  Trunk  Pacific  Railway  Company,  and  the  city  had 
spent  a  considerable  sum  of  money  in  making  permanent 
streets  in  the  business  section  and  plank  roadways  to  the 
outlying  parts.  Real  estate  offices  were  very  much  in  evi- 
dence, and  one  was  told  that  within  five  years  we  would  have 
Vancouver  put  in  the  shade!  A  large  portion  of  the  city's 
money  was,  in  my  opinion,  very  wisely  spent  in  the  acquire- 
ment of  the  utilities.  The  city  owns  and  operates  its  own 
electric  light  and  power  system,  telephone  system  and  water- 
works, and  has  made  provision  for  extending  these  systems 
to  take  care  of  a  city  of  upwards  of  200,000  people.  Prince 
Rupert  is  so  situated  that  there  is  every  reason  to  believe 
the  population  may  some  day  reach  that  mark.  We  have 
to  the  east  of  us.  along  the  line  of  the  Grand  Trunk  Pacific, 
thousands  of  square  miles  of  good  agricultural  land,  a  big 
mining  district  which  is  being-  developed  on  a  permanent 
basis  and  millions  of  feet  of  timber  with  good  waterways  to 
reach  the  timber  limits. 

Our  harbour  is  one  of  the  best  on  the  coast  and  our  geo- 
graphical position  has  already  been  the  means  of  starting 
a  big  fishing  industry  which  will  ultimately  become  one  of 
the  city's  biggest  assets,  and  also  makes  Prince  Rupert  Can- 
ada's gateway  to  the  east.  While  the  real  estate  boom,  which 
was  at  its  height  in  1913,  is  now  something  of  the  past,  the 
city  has  had  no  serious  setback.  The  business  of  the  port 
is  gradually  increasing  and  on  a   firm  basis. 

\\'e  have  now  the  largest  cold  storage  plant  on  the  coast, 
and  a  dry-dock  fully  equipped  for  building  or  repairing  ships 
up  to  20,000  tons  capacity.  The  Imperial  Oil  Company  has 
this  year  built  a  dock  and  erected  five  large  oil  tanks  for 
storage  of  oil  to  supply  the  shipping  and  railway  with  fuel. 

In  the  electrical  field  the  development  has  been  very 
rapid.  When  the  city  was  incorporated  in  1910  they  pur- 
chased four  second-hand  boilers  and  an  old  160  h.p.  high 
pressure  engine.  They  also  purchased  a  100  kv.a.  generator 
for  belt  drive  which  was  connected  up  to  this  old  engine. 
Lines  were  built  in  the  town  and  the  business  grew  so  rapid- 
ly that  in  1912  they  had  to  install  two  more  100  kv.a.  gen- 
erators with  more  up-to-date  engines  to  drive  them.     By  tlic 

■  By  T.  C.  Duncan,  Saperintendent  Electric  Light  Dept.;  ManagcrTele- 
dhone  Dept. 


end  of  1913  these  were  overloaded,  and  in  the  spring  of  1914 
we  started  our  Lake  Woodworth  hydro-electric  development. 
We  have  in  that  plant  a  1,650  h.p.  unit  which,  however,  is  not 
overloaded  yet,  but  this  year  we  secured  the  water  rights 
on  Thume  River,  a  stream  about  twenty  miles  distant  from 
the  city,  which,  it  is  estimated,  is  large  enough  to  develop 
10,000  h.]).  continuous.  It  is  not  the  intention  of  the  city 
to  develop  this  power  at  once,  but  it  was  necessary  to  pro- 
cure the  rights  for  future  use.  We  hope  some  day  to  have 
a  25,000  h.p.  electric  plant  on  this  stream.  The  stream  is 
about  thirty  miles  from  the  open  sea  but  the  waterway  lead- 
ing to  it  is  navigable  for  coast  steamers  to  the  power  site. 
With  a  dam  30  feet  high  we  get  a  300-foot  head  and  about 
6,000  acre   feet  of  storage.      With   a   1,500-foot   pipe   line   the 


Lzke  Woodworth  Dam  — Prince  Rupert.  B.  C. 

power  house  can  be  built  on  salt-water  level  and  the  mach- 
inery can  be  placed  with  the  ships  gear  where  we  can  reach 
it  with  the  power  house  crane. 

The  dry-dock  has  one  of  the  most  up-to-date  electrical 
installations  in  the  country.  In  the  power  house  they  have 
two  1,000  kw.  direct-connected  steam  turbo-units,  2200  volt. 
60  cycle,  3600  r.p.m.;  three  35  kw.  steam  turbo-exciters:  one 
25  kw.  motor-generator  set,  and  a  fwenty-panel  switchboard 
with  all  the  latest  instruments  and  switching  devices. 

Installed  in  the  different  buildings  and  on  the  pontoons 
there  is  a  total  of  1,500  h.p.  in  motors,  made  up  of  fifty  motors 
ranging  from  10  h.p.  to  300  h.p.,  both  a.c.  and  d.c.  The  distri- 
bution system  between  the  buildings  consists  of  two  and  one- 
half  miles   of  underground,   three   conductor,   2200   volt   lead 


General  view  of  the  Prince  Rupert  dry  dock.— Power  house  shown  in  centre  bacttground. 
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idvcrcd  tabic,  small  fireproof  sub-stations  containing  in  all 
41  transformers  with  a  total  capacity  of  l.tiOO  kv.a.  and 
cfiitippcd  with  slate  switchboard  panels  and  automatic  oil 
switches  for  the  2200  volt  circuit.  All  secondary  switches 
and  automatic  control  devices  are  of  the  latest  design.  The 
large  pier  derrick  is  equipped  with  two  50  h.p.  motors  and 
one  2.5  h.p.  motor  and  has  a  lifting  capacity  of  50  tons.  The 
pontoons  have  four  100  h.p.  and  two  200  h.p.  variable  speed 
motors  with  Cutler  Hammer  automatic  magnet  control  for 
operating  the  pumps;  also  three  90  h.p.  motors  for  driving 
the  air  compressors  which  will  supply  air  for  all   the  pneu- 


matic tools  used  in  connection  with  the  ship  repairs.  The 
dock  is  also  supplied  with  power  for  electric  tools  through 
extra  flexible  weatherproof  three-conductor  cable  suspended 
from  goose  necks  located  on  the  edge  of  the  piers. 

From  the  foregoing  outline  of  Prince  Rupert's  develop- 
ment it  is  obvious  that  the  builders  of  the  city  are  keeping 
their  eyes  steadily  fixed  on  the  future.  The  city  was  origin- 
ally laid  out  by  experts  in  townsite  surveying  and,  ever  since, 
the  Government,  the  Grand  Trunk  Pacific  and  the  Municipal- 
ity have  laid  out  their  work  to  meet  the  requirements  of 
Prince   Rupert's  growth   into  a  large  city. 


Up-to-date  Fire  Alarm  System  in  City  of  Winnipeg 


The  earliest  fire  alarm  system  in  use  in  Winnipeg  was 
prior  to  the  introduction  of  telephones  when  a  few  boxes 
were  installed  by  the  late  Mr.  Jas.  Yuill.  the  wires  being 
strung  on  the  roofs  of  buildings.  On  the  advent  of  the 
telephone,  arrangements  were  made  for  the  system  to  be 
rebuilt  and  operated  by  the  Bell  Telephone  Co.,  who  con- 
lin\icd  to  operate  it  until  the  expiration  of  their  contract  in 
11102.  The  city  council  in  line  with  its  well  known  policy 
of  public  ownership  and  operation  of  public  services,  m- 
structed  the  city  electrician  to  prepare  plans  and  estimates 
for  a  new  fire  alarm  system.  These  were  presented  and 
adopted  in   spring.  1902. 

.\t  the  time  the  city  arranged  to  take  over  the  franchise 
there  were  in  service  seventy-six  public  street  boxes,  the 
property  of  the  city,  also  seven  private  boxes  on  the  premises 
of  the  railway  companies,  etc.  The  number  of  boxes  con- 
nected to  the  system  in  July,  1915  is  360,  of  which  twenty-two 
are  privately  owned,  but  operated  on  regular  city  circuits. 
The  city  makes  a  fixed  charge  for  the  operation  of  private 
fire  alarm  boxes,  and  from  this  source  has  to  date  collected 
$10,533.00.  The  receipts  from  this  source  were  formerly 
applied  to  general  revenue  account  but  they  are  now  devoted 
to  extensions  and  improvements  of  the  system. 

The  system  has  grown  in  a  corresponding  manner  in 
regard  to  fire  alarm  service  furnished  the  fire  hall,  water 
works,,  etc.  When  taken  over,  there  were  three  fire  halls 
and  one  water  works  pump  house  supply.  Service  is  now 
given  to  fifteen  fire  halls,  three  pump  houses,  two  electric 
power  plants  and   three  police   stations. 

The  growth  of  the  system  as  noted  necessitated  a  large 
increase  in  the  mileage  of  the  street  circuits,  and  as  the 
entire  system  of  street  wiring  was  carried  overhead,  the 
problem  of  obtaining  safe  operating  conditions  became  acute. 
It  must  be  borne  in  mind  that  a  fire  alarm  system  of  wiring 
is  always  arranged  on  the  "series"  plan  in  which  a  single 
wire  runs  out  from  the  office  from  box  to  box  around  the 
circuit  and  then  back  again.  Each  nf  the  old  circuits 
averaged  ten  miles  in  length.  Should  a  wire  break  at  any 
one  point  on  the  circuit,  all  the  boxes  on  that  circuit  are 
entirely  useless  for  alarm  purposes  until  the  break  is  found 
and  repaired. 

The  logical  way  to  reduce  this  danger  was  to  install 
underground  cables  and  shorten  up  the  circuits.  Fortunatelj 
this  had  been  prepared  for,  to  a  considcralile  extent,  through 
the  arrangement  made  in  1907  with  the  Government  of 
Manitoba  whereby  the  government  when  laying  its  relephonc 
conduit  system  also  laid  certain  additional  ducts  for  the 
city.  At  the  time  of  considering  the  (piestior.  of  under- 
ground cables,  the  city  had  in  the  government  system  a  total 
of  58,716  feet  of  underground  ducts  all  ready  and  waiting 
for  the  cables.  At  this  time  also,  the  police  commission 
had  obtained  the  city  council's  approval  of  the  plans  of 
their  proposed  police  signal  system.     I'ltimately   the   council 


gave  instructions  for  the  preparation  of  plans  for  a  complete 
cable  system  for  both  fire  and  police  telegraph  cable  sys- 
tems. In  this  way  considerable  economy  was  reached  in 
expenditure  on  both  ducts  and  cables  as  the  two  systems 
although  using  entirely  separate  wires  are  mostly  grouped 
in  the  one  cable  and  occupy  the  same  ducts. 

The  old  fire  alarm  system  was  operated  from  the 
central  fire  hall — this  building  situated  in  the  centre  of  a 
congested  business  district  and  being  anything  but  fireproof 
was  not  considered  a  safe  location  for  the  installation  of 
the  new  system  apparatus.  It  would  be  paradoxical  to  spend 
a  large  sum  of  money  on  a  fire  alarm  system,  and  then  have 
it  endangered  from  fire  as  was  actually  the  case  during 
the  Ashdown-Bulman  fire.  This  fact  together  with  the 
necessity  for  additional  space  for  the  proposed  police  patrol 
and  signal  system  led  the  council  to  purchase  a  site  adjoin- 
ing the  central  police  station,  Rupert  street,  on  which  was 
erected  a  fireproof  building,  the  top  flat  of  which  is  used 
exclusively  for  the  central  office  equipment  of  the  two 
signal  systems.  This  had  to  be  definitely  decided  before 
the  conduit  and  cable  systems  could  be  laid  out  on  paper, 
a  task  which  involved  a  great  deal  of  study  owing  to  the 
numerous  details  connected  with  the  two  systeins.  It  was 
then  found  that  some  57,000  additional  duct  feet  of  con- 
duit would  be  required  to  complete  the  underground 
system.  Where  possible  this  space  was  purchased  from 
the  government,  but  a  considerable  amount  had  to  be 
specially  laid.  The  total  duct  feet  of  conduit  is  now  115,718 
vvithout  counting  laterals  to  poles,  pedestals  or  buildings. 
No  part  of  the  police  or  fire  cable  system  is  carried  in  or 
through  light  or  power  conduits,  the  government  and  the 
city  mutually  agreeing  not  to  permit  this  practice. 

The  underground  cables  were  supplied  and  laid  by  the 
Standard  Underground  Cable  Co.,  which  on  the  fiic  alarm 
system  alone  totalled  73,103  lineal  feet  of  cable  of  various 
sizes.  In  addition  the  Siemens  Co.  supplied  34,972  feet  of 
aeria;!  cable'.  Thi^  made  a  length  ot  fire  alarm  cable 
totalling    108,135    feet. 

The  underground  cable  distribution  comprises  "trunk" 
cables  running  from  the  central  office  to  the  fire  halls, 
No.'s  1  to  7  inclusive,  also  umlerground  '  box"  circuit 
cables  to  fire  boxes  in  the  inner  radius  of  the  city.  The  box 
circuits  other  than  those  in  the  inner  radius  are  all  brought 
into  one  or  another  of  the  above  fire  halls  cither  by  all 
overhead  wiring  or  part  cable  and  nart  overhead;  the 
circuits  are  then  grouped  and  brought  to  tin  central  office 
liy  means  of  the  "trunk"  cables.  The  gon.i;  or  alaim  circuits 
arc  likewise  carried  underground  to  the  above  -mentioned 
halls,  and  from  out  of  same  by  means  <;f  iindcrgiiiuiui  .•nul 
overhead  cable  to  the  fire  halls  8  to  15. 

While  much  of  the  apparatus  is  of  tlio  ,vell-known 
(iamowell  standard,  some  departures  from  anangemculs 
usuallv   fovind   in  offices  have  been   made.     l'"or  instance   the 
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"fast  time"  circuits  are  not  used  for  routine  departmental 
work  as  is  usually  the  case — this  function  is  performed  by 
the  "slow  time"  circuits  for  this  purpose,  utilizing  the  prin- 
ciple of  current  "weakening"  but  not  "opening"  when  using 
the  line  for  telegraph  purposes.  This  keeps  the  fast  time 
circuits  free  from  complications  and  always  at  liberty  for 
their  true  purpose.  The  apparatus  furnished  under  the 
contract,  includes  the  following:  Main  line  switchboard  for 
20  circuits;  fast  and  slow  time  switchboards  for  10  circuits; 
battery  charging  switchboards  for  30  circuits;  rectifier  and 
local  circuit  switchboards.  All  these  boards  are  of  blue 
\'ermont  marble  impregnated  black,  and.  with  the  highly 
polished  metal  of  the  apparatus,  present  a  striking  ap- 
pearance. 

The  main  line  relay  board  comprises  protective  devices 
and  indicators  for  all  the  outside  lines,  also  milliamperc 
meter  for  each  line,  relay  for  actuating  register,  and  other 
appartus  together  with  keys  and  various  individual  and 
gang  switches.  A  ruby  bullseye  indicator  system  is  sfi 
arranged  that  on  alarm  coming  in.  the  particular  circuit 
concerned  is  indicated  ))y  a  light  flashing  behind  the  ruby 
glass,  also  disclosing  the  number  of  the  circuit. 

The  fast  time  and  slow  time  board  are  fitted  up  in  a 
similar  manner  as  far  as  their  particular  functions  admit 
together  with  the  apparatus  peculiar  to  their  duty. 

The  storage  battery  boards  take  care  of  the  manipula- 
tion of  the  various  batteries,  two  sets  of  battery  being 
apportioned  to  each  circuit,  one  set  being  charged  while 
the  other  is  working.  The  batteries  can  be  changed  in 
various  combinations  of  series  or  multiplex,  the  d.  c.  current 
being  supplied  through  a  rectifier  mounted  on  a  separat' 
panel.  This  has  in  turn  two  sources  of  supply  on  a.  c.  side 
from  both  the  Winnipeg  Electric  Railway  Co.  and  the  city 
lines. 

All  alarms  arriving  are  recorded  by  puncturing  registers. 
These  are  of  the  four-circuit  type;  they  are  also  sim- 
ultaneously recorded  on   a   recording  register  tape  and   time 


Storage  battery  switchboards— Winnipeg  Fire  Alarm  System. 

stamped;  outgoing  alarms  are  also  recorded  and  stamped. 
All  the  time  stamps  as  well  as  the  secondary  clock  are 
actuated  by  a  standard  time  clock  common  to  both  fire 
and  police  systems,  thus  insuring  absolutely  uniform  lime 
stamping. 

Three  methods  of  transmission  of  alarms  are  possible, 
viz;  by  throwing  into  combination  a  box  circuit  with  the 
fast  lime  circuits;  by  means  of  a  multiple  tapper  key  or  by 
the  manual  transmitter;  the  latter  is  arranged  to  transmti 
signals   over   ten   fast   and   ten   slow   time   circuits.     All    the 


register  transmitter  and  recording  sets  are  mounted  on 
\%hite  marble  bases  supported  upon  art  metal  cabinets,  the 
entire  equipment  being  absolutely  fireproof  throughout,  no 
woodwork    of   any   kind    being   used. 

The  battery  room  is  located  in  the  rear  of  the  main 
operating  room,  and  is  common  to  both  fire  and  police 
system.  The  batteries  for  the  fire  system  comprise  1,562 
cells,  the  elements  being  of  the  "Fuller"  type,  eacK  element 
being  of  triangular  form  wrapped  with  glass  wool  and 
surrounded  by  perforated  ebonite  sheeting.  This  type  of 
cell  possesses  properties  rendering  it  highly  suitable  for 
fire    alarm .  work.     .Ml    the    elements    were    manufactured    in 


Main  line  relay,  fast  and  slow  time  boards,  &c. 

Winnipeg   by    the    Fuller    Storage    Battery    Co.,    and    are    of 
nine   ampere   hour   capacity. 

In  addition  to  the  above  the  office  also  contains  a 
private  branch  exchange  telephone  board  of  special  design 
for  the  department  work;  central  office  receiving  ap- 
paratus of  the  May  Oatway  fire  alarm  system  to  which 
there  are  now  connected  forty-three  subscribers'  premises, 
and  also  the  receiving  apparatus  of  the  Dominion  Mes- 
senger &  Signal  Company,  with  fifty-six  subscribers.  The 
total  number  of  alarms  handled  from  all  sources  last  j-eai 
being    1,226. 

The  task  of  designing,  building,  operating  and  maintain- 
ing two  systems  of  this  kind  in  such  a  way  as  to  suit  the 
requirements  of  both  fire  and  police  department  chiefs, 
and  at  the  same  time  produce  smooth  running  results 
coupled  with  economy  is  a  complex  problem.  Mr.  Cam- 
bridge, city  electrician,  has,  however,  demonstrated  that  this 
can  be  done.  The  city  electrician  is  appointed  by  council 
and  is  subject  to  it;  his  staff  looks  after  the  testing  and 
general  upkeep  of  both  systems,  the  fire  alarm  operators 
are  also  members  of  his  staff,  but  are  subject  to  instruction 
of  the  fire  chief  as  to  handling  alarms.  The  police  operators 
are  appointed  by  the  police  chief,  their  duties  being  con- 
fined to  receiving  and  transmitting  signals,  handling  the 
police  telephone  board  and  flash  bell  system  but  not  to 
testing.  A  chief  operator,  Mr.  J.  S.  Henry,  a  member  of 
the  electric  department  staff,  supervises  both  systems.  This 
arrangement  gives  the  fire  and  police  chiefs  all  necessary 
control  without  throwing  burdens  of  engineering  and  tech- 
nical nature  upon  them,  and  has  worked  in  a  manner 
satisfactory   to   all   parties. 


Engineers  and  surveyors  have  recently  been  engaged 
making  preliminary  surveys  on  the  proposed  hydro-electric 
development  in  the  western  portion  of  the  town  of  Kenora. 
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Montreal  Conduits  Plans  Criticized 

The  plans  tor  certain  cinidnits  in  tlu-  St.  Lawrence 
Bonlevard  district  were  attacked  at  a  meeting  of  tlu-  Que- 
bec PuMic  Utilities  Commission,  held  on  July  14.  The  criti- 
cism of  the  plans  was  voiced  by  Mr.  K.  B.  Thcirntnn.  chief 
engineer  of  the  Montreal  Public  Service  Corporation,  whose 
contention  was  that  the  plans  are  piecemeal,  and  drawn  up 
without  suflicient  consideration  of  the  requirements  of  the 
different  companies  interested.  He  also  strongly  objected 
to  having  fire  alarm  and  police  call  signal  cables  placed  in 
the  same  conduits  as  the  cables  for  light  and  power.  Mr. 
P.  W.  Sothman  also  criticised  the  plans,  and  endorsed  Mr. 
Thornton's  view  that  separate  systems  of  conduits  should 
be  installed.  He  was  of  opinion  that  the  congestion  of  wires 
carryin.g  many  different  voltages  might  cause  very  extensive 
trouble  in  case  of  a  big  burn-out  of  any  single  wire.  Mr.  R. 
S.  Kelsch,  one  of  the  electrical  commissioners,  cross-exam- 
ined Mr.  Sothman  at  great  length  as  to  the  validity  of  his 
criticism;  the  latter  emphasized  the  point  that  the  plans 
should  have  been  drawn  up  on  a  general  scheme,  and  not 
for  various  districts  which  would  have  to  be  linked  together 
at  a  later  date.  The  plans  ought  to  be  based  on  the  growth 
of  the  city   for  at  least   fifteen  years. 

Mr.  Kelsch  stated  during  his  cross-examination  that  burn- 
outs of  high  voltage  wires  in  Montreal  conduits  had  occurred 
at  different  times  in  recent  years,  but  that  never  had  such 
accidents  caused  extensive  trouble  in  these  conduits. 

The  chairman  of  the  Public  Utilities  Commission,  Lt.- 
Col.  F.  VV.  Hibbard,  said  the  position  was  that  meetings 
had  been  held  at  which  no  demand  for  this  plan  of  double 
man-holes  had  been  presented,  but  now  this  had  been  made. 
The  engineers  for  the  companies  admitted  they  had  been 
wrong  in  approving  the  earlier  plans,  and  now  wished  to 
have  them  modified.  This  was  a  matter  entailing  consider- 
able work  and   expense,  and   needed  consideration. 

Prof.  L.  A.  Herdt,  chairman  of  the  electrical  commis- 
sion, remarked  that  his  commission  had  no  objection  to  the 
double  system  if  the  companies  wanted  it,  but  such  a  change 
would  entail  much  difficulty  and  cost.  He  suggested  that  it 
would  be  better  for  the  electrical  commission  to  meet  the 
representatives  of  the  interested  companies,  and  talk  tilings 
over.     This  was  agreed  to. 

Before  adjourning,  however,  Mr.  Kelsch  expressed  in 
emphatic  terms  his  amazement  at  the  attacks  upon  the  elec- 
trical commission.  The  companies,  he  said,  had  the  power 
to  ask  for  separate  conduits,  and  if  refused  could  appeal  to 
the  utilities  commission.  Yet  the  companies  had  never  asked 
for  these  separate  conduits  and  had  agreed  to  the  plans  pro- 
posed. "Now  they  suddenly  change  their  views  and  come 
here  with  these  criticisms  and  demands  for  the  separate  con- 
duits.    I   can  only  repeat  that  I  am  amazed." 

Mr.  Perron,  K.  C,  disclaimed  any  intention  of  attacking 
the  electrical  commission;  all  that  was  asked  was  that  the 
conduits  should  be  made  as  perfect  as  possible. 


that  it  will  be  completed  early  in  the  fall.  It  is  intendeil  to 
overhaul  the  present  steam  plant  of  the  Dorchester  Com- 
pany and  to  use  it  as  an  auxiliary. 


Will  Operate  on  Big  Scale 

'1  he  I'uljlic  Service  Corporation  of  Quebec  is  the  name 
of  the  new  hydro-electric  company  recently  incorporated 
with  a  provincial  charter  to  supply  light  and  power  to  the 
cities  of  Quebec  and  Three  Rivers  and  to  operate  in  several 
adjoining  counties.  The  corporation  have,  through  Mr.  C". 
H.  Branchaud,  of  Montreal,  purchased  by  public  auction  for 
.$inn,000  the  assets  and  contracts  of  the  Dorchester  Electric 
Company,  and  have  contracted  with  the  Shawinigan  Water 
and  Power  Company  for  the  latter  to  supply  all  the  power 
needed.  This  will  involve  the  building  by  the  Shawinigan 
Company  of  a  transmission  line  tfi  Quebec,  and  it  is  expected 


Mr.  Conway  Moving  East 

Mr.  G.  R.  G.  Conway,  for  a  number  of  years  cliief  en- 
gineer of  the  British  Columbia  Electric  Railway  Company, 
has  resigned  his  position  and  will  open  an  office  in  Toronto 
as  consulting  engineer.  Mr.  Conway  has  successfully  car- 
ried out  a  number  of  large  undertakings  for  the  B.  C.  E.  R. 
Company,  including  the  construction  of  the  .great  Coquitlam 
dam,  the  largest  of  its  type  in  Canada;  the  enlargement  of  the 
company's  power  house  at  Lake  Buntzen;  the  planning  of  a 
new  power  house  of  approximately  45,000  h.p.  capacity;  the 
enlargement  of  the  Jordan  River  plant  in  Vancouver  Island; 
the  construction  of  the  steam  auxiliary  plant  on  the  Island, 
and  so  on,  involving  a  total  expenditure  in  the  last  four 
years  of  between  seventeen  and  eighteen  million  dollars. 
In  addition  Mr.  Conway  has  shown  a  whole-hearted  interest 
in  public  measures,  as,  for  example,  acting  as  chairman  of 
the  commission  appointed  to  prepare  plans  for  a  great  civic 
centre  for  the  city  of  X'ancouver.  Mr.  Conway  was  given  a 
complimentary  banquet  on  June  26th  at  Hotel  \'ancouver 
by  the  management  and  officials  of  the  B.  C.  E.  R.  Company. 


Mr.  G.  R.  G.  Conway. 

Mr.  Conway  was  educated  at  Hartley  University  College, 
Southampton,  entering  later  the  office  of  Mr.  Jas.  Mansergh, 
F.  R.  S.,  of  Westminster,  London.  In  18',»8  he  was  appointed 
resident  engineer  of  the  city  of  Alierdeen,  which  position  he 
held  for  eight  years,  when  he  was  appointed  by  Mackenzie 
&  Mann  as  chief  engineer  of  the  Montcray  Light  &  Power 
Company.  From  Monteray  Mr.  Conway  came  to  the  B.  C. 
E.  R.  Company  in  1910. 

Mr.  Conway  is  a  member  of  the  Council  of  the  Can- 
adian Society  of  Civil  luigineers,  member  of  the  Institute  <if 
Civil  Engineers,  member  of  the  .Xmerican  Society  of  Civil 
Engineers,  member  of  the  Institution  of  Mechanical  Engi- 
neers of  London,  member  of  the  .\merican  Society  of  Mech- 
anical Engineers,  Fellow  of  the  Royal  Meteorological  So- 
ciety, member  of  the  British  Institute  of  Water  Engineers, 
member  of  the  -American  Water  Works  Association.  Dur- 
ing his  residence  in  Hritisli  Columbia  he  has  served  a  term 
as  chairman  of  the  Vancouver  branch  of  the  Canadian  Society 
of  Civil  l'"ngineers.  We  understand  that  Mr.  t'onway  will 
be  retaitU'd  by  his  old  eonipany  in  the  capacity  of  consultant. 
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Wood  Block  Paving  on  Railway  Lines  in 
British  Columbia 

The  accompanying  illustrations  represent  interesting 
features  of  wood  block  paving  on  electric  railway  street 
lines  in  South  Vancouver,  B.C.  During  the  suinmer  of  1914, 
the  municipal  council  of  South  Vancouver  paved  Main  Street 
between  16th  and  51st  Avenues, — a  stretch  of  road  2  miles 
long  by  54  ft.  wide — with  wood  blacks  cut,  prepared  and  laid 
Ijy  the  Dominion  Creosoting  Company.  The  work  specified 
4-inch  wood  block,  saturated  with  10  lbs.  of  creosote  to  the 
cubic  foot,  to  be  laid  on  a  6-inch  concrete  base,  with  a  1-inch 
cement  and  sand  cushion  between  the  concrete  and  the  wood 
blocks.  This  pavement  is  guaranteed  for  15  years  and  is 
looked  upon  as  a  great  local  achievement,  as  it  has  been 
made  entirely  from  B.  C.  fir,  B.  C.  cement,  and  B.  C.  creo- 
sote manufactured  in  a  B.  C.  factory.  It  is  one  of  the  largest 
permanent  paving  works  undertaken  in  the  province  and  em- 
ployed 250  men  for  some  40  weeks. 

The  roadway  was  built  by  what  is  known  as  "lath  con- 
struction." This  leaves  a  space  of  from  54  to  J^  of  an  incli 
between  the  blocks,  which  is  then  filled  with  hot  gravel  and 
covered  immediately  with  a  preparation  of  bitumen  at  a 
temperature  of  300   deg.   Fahr.     After   this  mixture   has  per- 


UUUUUUULl  I  I  I  I  I  I  K'^ 


WOOD        BLOCK      PAVEMENT 
LATH      JOINT      CONSTRUCTION 


colated  into  tlie  joints,  a  further  squeezee  coat  was  poured 
over  the  blocks  to  fill  up  all  the  interstices.  Finally,  a  thin 
coating  of  fine  gravel  was  spread  over  the  surface. 

As  will  be  seen  from  the  drawings,  special  gauge  blocks 
were  used  between  the  rails  and  over  the  fish  plates  long 
blocks  of  special  hard  wood  were  placed,  the  blocks  being 
slightly  longer  than  the  fish  plates  and  purposely  drilled  and 
bevelled  to  receive  the  nuts  which  jointed  the  rails.  This 
was  considered  one  of  the  special  features  oii  this  class  of 
work,  as  carried  out  in  South  Vancouver. 


The  wood  blocks  were  rigidly  inspected  at  the  works 
during  treatment,  and  notes  were  taken  of  the  time  under 
treatment,  the  contents  of  the  charge  and  the  amount  of  oil 
absorbed  and  the   temperature  and  pressure  maintained. 

With   respect   to   oil  penetration,   the   standard   can   only 


DETAILS      or      TRACK      CONSTRUCTION 
WOOD      BLOCK     PAVEMENT  . 


be  regarded  as  an  average  one  on  account  of  the  wide  differ- 
ence in  the  density  of  the  fir  wood.  It  was  found,  however, 
on  examination  of  the  various  exhibits,  that  the  blocks  after 
treatment  showing  an  average  penetration  of  from  1  to  11/2 
inches  had  shown  at  the  end  of  sixty  days  a  thorough  pene- 
tration, and  often  a  well-saturated  block. 

The  mode  of  lath  construction  of  wood  block  pavement 
is  shown  in  detail  in  the  diagram  herewith.  The  lath  joint 
gives  plenty  of  room  for  expansion,  besides  binding  the 
blocks  together,  as  the  mortar  joins  the  bricks  together  in 
the  building  of  a  wall. 


Laying  blocks  between  rails. 
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Government  Publishes  Canadian  Railway  Statistics 


The  aiiiuial  report  i)f  the  Ottawa  Department  of  Railway.s 
ami  Canals  for  the  year  ended  June  30th,  1914,  covering  rail- 
way statistics  of  the  Dominion  of  Canada,  has  just  been 
issued.  The  section  which  deals  with  electric  railways  con- 
tains interesting  information  on  Canada's  sixty  electric  rail- 
ways, which  now  have  a  total  mileage  of  2,053,  single  track. 
The  total  car  mileage  for  the  period  covered  was  98,917,808; 
total   passengers    carried,    794,059,593. 

Total  Total 

Mileage  Car 
Name  of  Kailway.                                    Single  Track.       Mileage. 

Berlin  and  Waterloo 5.14  261,328 

Berlin  and  Northern 2.55  33,500 

Berlin,   Waterloo,    Wellesley   and    Lake 

Huron 26.42  406,393 

Brandon   Municipal 8.50  269,679 

Brantford  and  Hamilton 23.00  364,125 

British  Columbia 344.61  13,030,262 

Calgary   Municipal 71. .50  3,213,632 

Canadian    Resources    Development    ...          1.91  35,843 

Cape  Breton 31.62  673,262 

Leased — Sydney  and  Glace  Bay 

Chatham,    Wallaceburg  and    Lake    Erie       40.60  .■',25.277 

Cornwall 6.50  216.742 

Edmonton   Interurban* 8.69  8,096 

Edmonton    Radial 52.64  2.044,286 

Ft.  William  Terminal  Rv.  &  Bridge  Co. 

Fort   William    .' 11.63  

Grand  Valley 42.31  491,388 

Guelph    Radial 8.83  249,000 

Halifax  Electric 21.62  1,275,527 

Hamilton   and   Dundas 7.00  147,289 

Hamilton.  Grimsby  and   Beamsville   ...        22.00  414,731 

Hamilton ^    ...        22.00  2,230,370 

Hamilton  Radial 33.69  552,421 

Hull 31.31  840,355 

International  Transit 4.52  306,246 

Kingston,  Portsmouth  and  Cataraqui    .          S.OO  199,680 

Lethbridge    Municipal    11.70  423,665 

Levis    County 23.50  418,056 

London   Street 33.25  1.757.518 

London   and    Lake     Erie     Railway    and 

Transportation   Co 29.50  412,76:; 

Moncton  Tramways 3.50  97,520 

Montreal    Tramwaysf 233.49  18,144,098 

Montreal  and  Southern  Counties 36.84  533,122 

Moose  Jaw 12.00  579.607 

Kelson 3.90  13,301 

Niagara    Falls.   Park   and    River 24.54  295,048 

Niagara,    St.    Catharines    and    Toronto       79.87  1.074,077 

Niagara,  Welland  and  Lake  Erie 2.04  86.892 

Nipissing  Central 13.65  233,773 

Oshawa 13.00  98,536 

Ottawa ... 50.70  4,840,795 

Peterborough  Radial 0.08  280,092 

Port  Arthur 18.34  329,451 

Pictou  Countyt 8.10  135.662 

Quebec  Ry.,  L.  H.  &  P.  Co.— (Citadel)         19.77  2,125,963 

(Montmorency)     41.40  454.600 

Regina    Municipal    33.00  1.157.330 

Sandwich,    Windsor    and    Amher^tburg       39.93  1,040,413 

Sarnia 9.25  167,662 

Sherbrooke 9.53  443,436 

St.  John,  N.B.t I'JOO  1.003.454 

St.  Stephen 7.00  183.960 

St.  Thomas 7.00  295,785 

Suburban  Rap.  Transit  Co.  (Winnipeg)        19.65  254,083 

Saskatoon  Municipal 16.28  684.099 

Toronto 132.62  22,464,665 

Toronto   Suburban 10.26  341.428 

Toronto  and   York 82.00  1.523.702 

Windsor,  Essex  and  Lake  Shore 39.16  363,03(1 

Winnipeg    Electric 100.87  8,653,005 

Winnipeg,   .Selkirk  and   Lake   Winnipeg       22.13  354,803 

Yarmouth^ 3.00  (i2,976 

Total 2,052.44  98,917,808 

♦Month    of    June.         tl911     Figures.         $1912    Kigures. 


The  total  capitalization  of  our  railways  is  placed  at  $147,- 
595,342,  made  up  of  $81,284,244  in  bonds  and  $66,311,098  in 
stocks.  The  total  net  earnings  for  the  year  covered  amount- 
ed to  $7,867,546,  and  the  surplus  after  all  deductions,  to 
$1,873,955.  .\  regrettable  percentage  of  our  systems  show 
a  deficit,  this  number  amounting  to  no  less  than  20,  or  one- 
third  of  the  total.  Some  interesting  figures  are  given  in  the 
accompanying    table: — 


Total 

Total 

Bonds 

Capital 

Passengers 

per  mile  of 

per  mile  of 

Carried. 

Bonds 

Line. 

Stock. 

Line. 

1,192.886 

161,844 

31,797 

31,797 

199,819 

2.400 

942 

17,400 

7,767 

1,327,995 

426,000 

16,124 

125,000 

20,855 

916,723 

450,000 

52,941 

52,941 

584,627 

660.000 

28,695 

300,000 

41,739 

63,494,038 

6,827,000 

19,812 

9,173,000 

46,431 

24,037,860 

2,280,210 

31,891 

31,891 

17,565 

48,600 
1,359,000 

25,450 
49,108 

4,232,485 

988,000 

32,385 

402,000 

21,978 

500,000 

48,716 

434,646 

800,000 

21,657 

760,600 

40,391 

452.789 

200,000 

30,769 

10,726 

600  000 

69,045 
57.07.1 

17,090,450 

3,004,388 

57,075 

12,500 

1,658,943 

1,100,000 

1,775,756 

688,800 

17,036 

1,100,000 

43,035 

1,345,150 

151,500 

17,158 

7,457,064 

600,000 

27,752 

1,400,000 

92,527 

835.793 

100,000 

14,286 

100,000 

28,572 

782,530 

150,000 

6,818 

235,000 

17,500 

20,649,522 

480.000 

21,818 

914,000 

63,364 

2,031,674 

160,000 

6,400 

111,150 

9,699 

2,498,171 

292,000 

9,326 

1,890,422 

220,000 

8,673 

150,000 

81,859 

1.348,604 

99,250 

12,406 

83,100 

22,794 

1,432,995 

408.877 

34,946 

34,946 

2.217,837 

151.100 

6,429 

407,900 

23,786 

11,051,952 

650, ()()() 

19,549 

556,000 

36,2  71 

680.549 

700.000 

24,121 

2,000,000 

91.918 

468.751 

400,000 

114,286 

1,125,400 

435.829 

221.^  ...049 

33,267,150 

142,477 

3,000.000 

155,326 

1,915,369 

1  000  000 

27  144 

2,639,030 

679.620 

145,230 

81,000 

20  769 

1.451.699 

600,01)0 

24,450 

24.450 

4.684,554 

1,()9.S,()00 

13,747 

925,000 

25,328 

458,450 

45,500 

22,303 

250,001) 

144,852 

1  347.081 

530  000 

:!8  827 

251,138 

78,452 

6,035 

40,000 

9,112 

31,917,076 

477,000 

9,408 

1,876,000 

46,482 

1,214. :;87 

136,256 

22,410 

100.000 

38,857 

1.()16,94:i 

816,488 

44,519 

44,519 

1.171.470 

:!00.()00 

:!7.o:!7 

300,000 

74,074 

i:i,562,429 

2,5i:!.4:i4 

41.089 

3,250.000 

94,221 

1,721.079 

(Incl 

udcd  in  abi 

ive) 

5.720,400 

1.475,000 

44.697 

44.697 

5,802.07:! 

lidO.OOO 

15.026 

297,000 

22.464 

1.166.209 

80.1)00 

8,648 

90,000 

18.486 

i.:;o6.«i7 

1.090,500 

114,429 

1.090,500 

228.858 

5.90:i.269 

1. 000. 000 

52,631 

800,000 

94.7:!6 

751.486 

100.000 

14,286 

100,000 

28,4:2 

745,2:53 

65,000 

9,286 

9,286 

1.152.252 

500,000 

25,445 

100.000 

30.529 

4.005.06:! 

7i:!,688 

4:1,838 

4:i.8:i8 

221), 68:!. 726 

:!.987,207 

:!0,065 

1 1 ,850.925 

119.425 

2.529.560 

2,628,000 

:iO,ooo 

1 .500,000 

1  76, 1  40 

6,280,595 

1,640.000 

20,000 

2.000.000 

44.:i90 

525,195 

750,000 

19.152 

750.000 

:i8,3()2 

79,165.581 

5,000,000 

49.569 

13.374.603 

182.161 

615,i:!4 

400. 000 

18,691 

1 1 1 .500 

23,729 

151,694 

12,700 

4,23:! 

54, .500 

22,400 

794,059,59:1 

81,284,244 

66,:!  11.098 
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Timely  Window   Displays— Your  Window  is  a 

Valuable  Asset— Make  it  Pay 

You  Dividends 

Timely  lioliihiy  ailvL-rtisin^  is  i>iif  of  thr  most  eftectivo 
metliods  of  cxploitins  the  ailvantagcs  of  electrical  housebolil 
appliances,  first,  because  the  jniblic  is  in  a  receptive  mood, — 
looking  to  be  entertained  and  interested,  and,  second,  because 
the  holiday  furnishes  a  background,  an  appropriate  setting, 
to  the  display,  which  every  passer-by  is  quick  to  recognize. 
The  illustration  herewith  is  merely  suggestive  of  windows 
that  may  be  wijrked  out,  with  a  little  expense  ami  ingenuity, 
on  our  Canadian  holidays.  This  window  was  used  to  good 
efifect  in  a  numl)er  of  United  .States  electrical  stores  on  their 
recent   Independence   holiday.      .Such   windows   arc   doubtless 


the  means  of  nnpressing  on  the  nunds  of  hundreds  of  passers- 
Ijy  the  advantages  of  electricity  in  the  home.  They  carry 
away  impressions  they  cannot  forget  and  eventually,  if  not 
immediately,   they    bec(jme   purchasers. 

This  display  can  be  installed  in  a  very  short  time  and 
at  very  little  expense.  In  the  background  two  danger  signals 
are  shown,  which  can  be  cut  from  card-board  and  painted  in 
red  and  black.  The  wreaths  and  eagles  shown  on  the  border 
of  the  background,  which  would  be  replaced,  of  course,  by 
maple  leaves  or  some  other  suitable  emblem,  can  be  cut 
from  crepe  paper  made  for  this  purpose;  this  may  be  pur- 
chased at  any  stationery  or  department  store  for  a  few  cents. 
The  feature  of  tliis  display  is  the  "Dorothy,"  cutout  holding  a 
shield-shaped  card  containing  the  slogan,  "Safe  and  Sane, — 
no  Soot,  no  Flame."  The  shield  is  cut  from  heavy  card- 
board  and   the   letters  pasted   or  painted   on   it.      This   placard 


k  window  thjt  can  its  suggestiur.s  fur  Canadian  patriotic  hoi'days. 
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attracts  the  attention  of  the  passer-by  and  the  danger  signals 
help  to  connect  the  mind  with  the  selling  argument  of  the 
display.  The  flag  is  draped  over  two  small  pedestals,  which 
may   he  empty   store  boxes,  on  which   the   two   fans  are  dis- 


played, (jreat  care  must  be  taken  to  obtain  a  proper  group- 
ing of  the  appliances.  Don't  crowd  your  window.  An  artistic 
eflfect  is  essential  in  order  to  give  a  pleasing  appearance  to 
the  general   display. 


Keep  Monday,  Sept.  6,  Free  for  Convention 


The  electrical  contractors  of  Ontario  will  hold 
a  convention  in  Toronto  on  Monday  and  Tues- 
day, September  6th  and  7th.  Do  you  get  that? 
Keep  those  dates  open  and  let  nothing  short  of 
a  serious  illness  prevent  your  attendance. 

Following  a  vigorous  campaign  by  the  To- 
ronto Electrical  Dealers'  and  Contractors'  Sec- 
tion of  the  Retail  Merchants'  Association  of  Can- 
ada, as  described  in  the  last  issue  of  the  Electrical 
News,  replies  have  been  received  in  such  numbers 
and  so  universally  favorable  in  tone,  that  the  suc- 
cess of  the  convention  seems  assured  and  the 
committee  having  this  matter  in  charge  have  de- 
cided to  go  ahead  with  it..  A  tentative  program 
has  been  drawn  up  and  will  be  widely  distri- 
buted in  a  few  days  among  the  contracting  fra- 
ternity  for   suggestions   and   criticisms. 

It  has  also  been  decided  to  hold  a  manufac- 
turers' and  jobbers'  exhibit  in  connection  with 
the  convention,  so  that  these  firms  may  have  an 
opportunity  of  meeting  their  customers  at  first 
hand  and  demonstrating  their  various  lines. 

In  addition  to  the  paper  program  and  the  ex- 
hibit, it  is  proposed  also  that  the  proceedings  in- 


clude an  informal  luncheon  or  banquet,  where  the 
delegates  may  meet  in  a  social  way  and  spend  a 
little    time    getting    acquainted. 

As  noted  above,  the  replies,  nearly  100  to  date, 
have  been  uniformly  favorable  in  tone.  We  print 
half  a  dozen  typical  answers  below.  If  your  en- 
thusiasm did  not  carry  you  to  the  point  of  send- 
ing in  your  reply  to  the  secretary,  no  doubt  these 
letters  voice  your  sentiments  just  the  same.  Now 
is  the  chance  for  Ontario  electrical  contractors 
to  get  together  and — co-operate.  There  are  many 
obstacles  in  the  way  of  your  success  that  you 
cannot  remove  single-handed-.  Hundreds  of  elec- 
trical contractors  have  been  trying  it  in  the  past, 
— and  failed.  Now  we  are  going  to  try  it, — all 
together.  Make  a  point  of  attending  this  con- 
vention, if  you  have  to  put  off  your  hunting  trip. 
Divided  we  have  fallen  time  and  again,  but  united, 
we  are  going  to  stand  up — and  make  ourselves 
heard.  Read  these  replies  and  make  your  resolve 
on  the  instant  that  nothing  short  of  physical  in- 
capacity will  keep  you  away  from  Toronto  and 
from  this  convention  on  September  6th  and  7th. 
These  half  dozen  cards  were  picked  at  random, — 


Belleville,    Out. 
Dear  Sir:-  ,       jjj 

I  believe  that  it  would  be  a  good  plan  to  hold  a  conven- 
tion and  would  try  and  be  on  hand.  The  electrical  retailers 
and  contractors  need  some  protection  against  the  irrespons- 
ible workman  and  against  the  tendency  of  power  companies 
to  get  work  in  in  any  way  so  as  to  secure  power  customers. 
Yours  truly, 

Greenleaf  &  Son. 


St.   Catharines.    Out. 
Dear  Sir: — 

Re  convention  Labor  day.  Ves,  1  think  I  can  and  will 
if  possible.  I  quite  agree  with  your  proposition  tHr  the  elec- 
trical trades  to  get  busy  and  work  together. 

The   Martin    Klectric   Company. 
(Signed )  F.  W,  Martin. 


Kingston,   <  >nl. 
Dear  .Sir: — 

We   will   endeavor   to   have   our   finn   rcpresenti'd   at    the 
convention  at  Exhibition  time. 

Yours  truly, 

II.  W.  Newman  Ivlcrliic  Company. 
\\-r  II,  W.  N. 


Stratford,    Ont. 
Dear  Sir: — 

Do  certainly  endorse  suggestions  as  set  forth  in  your 
circular  letter  and  would  be  pleased  to  attend  any  meeting 
or  convention  held  during  Fair  time,  which  would  have  as  an 
object  "the  betterment  of  electric  contracting  conditions  gen- 
erally." 

Fraternally  yours, 

F.   C.   Whatmough. 


Godcrich,    Out. 
Dear  Sir:— 

\'our  letter  of  llu'  :.'Olh  appeals  to  me  very  strongly  and 
if  you  go  on  with   il    1    will  endeavor  to  be  there. 
Yours   truly, 

Chas.  C.  Lee. 


London,   Ont. 
Dear  Sir:— 

Kindly    cnunt    us    in    with    tlie    hoys.      Whatever    llu-y    ilo 
will    he   pcrfci'lly   satisfactory    lo   us. 

II  possible  one  of  us  will  be  in  Toronto  al  date  su.u'.uested. 
Wishing  you  every  success,  and  assuring  you  of  a  he:n'(y 
co-operation  in  the  matter,  we  remain, 
\'ery  truly  yours, 

Hensiin Wilcox  I'.leclric  Company, 
(Signed )  U.  S.  Wilcox. 
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Electrical  Prosperity  Week 

The  plans  are  gradually  lieing  perfected  under  the  aus- 
pices of  the  Society  for  Electrical  Development,  to  give  con- 
tinent-wide publicity  to  "Electrical  Prosperity  Week,"  wliich 
has  been  fixed  for  November  9th  to  December  4th  inclusive. 
As  already  announced,  this  is  an  event  inaugurated  by  the 
various  electrical  interests  of  tlie  United  States,  and  lietween 
now  and  the  above  date  every  effective  agency  will  be  cm- 
ployed  toward  making  Electrical  Prosperity  week  an  un- 
qualified success.  The  co-operation  of  every  organization 
connected  in  any  way  with  the  electrical  industry  has  been 
assured, — central  stations,  manufacturers,  electrical  jobbers, 
electrical  contractors,  electrical  dealers,  electrical  organiza- 
tions of  every  sort,  all  will  add  their  influence  and  enthusiasm 
to   the   common   end. 

A  most  systematic  scheme  of  publicity  will  he  inaugu- 
rated, not  only  to  the  end  that  everyone  may  know  about 
this  event,  but  that  tliey  may  be  so  enthused  about  it  as  to 
give  their  undivided  support.  A  special  folder  will  be  ad- 
dressed to  the  public  explaining  the  purpose  of  the  "Week," 
emphasizing  what  electricity  has  done  for  humanity  and  what 
it  can  do.  The  Electrical  Prosperity  Week  "design,"  as  illus- 
trated herewith,  will  be  furnished  in  the  form  of  an  eight- 
sheet  bill  i)0ster,  S  ft.   10  in.   high  \>y  (i  ft.  S  in.  wide,  litho- 


graphed in  six  colors.  These  will  be  furnished  free  of  charge 
to  members  of  the  Society,  and  at  actual  cost  to  others.  A 
reproduction  of  this  bill  poster,  24  by  32  in.,  will  be  furnished 
for  window  displays,  also  in  six  colors.  Poster  stamps  will 
be  distributed  containing  the  same  design.  Street  car  cards 
printed  in  colors  will  be  used.  Electrotypes  and  copy  for 
advertisements  will  be  supplied  by  the  advertising  staff 
of  the  Society,  so  that  a  continental  advertising  campaign 
will  be  carried  out  in  the  press  and  in  the  various  electrical 
trade  journals. 

In  addition  to  this,  electrical  manufacturers  and  jobbers 
will  feature  the  "Week"  heavily  in  their  advertising  in  the 
trade  journals,  as  well  as  in  certain  popular  magazines.  Spe- 
cial articles  will  be  published  in  the  editorial  columns  of 
various  papers  and  magazines.  Feature  reels  will  be  present- 
ed in  moving  picture  theatres,  and  a  series  of  booklets  on 
"How  to  put  on  an  electrical  parade,"  "How  to  put  on  a 
demonstration,"  and  so  on,  will  be  issued. 

The  co-operation  of  every  electrical  man  is  expected. 
"Doing  it  electrically"  is  a  slogan  justified  by  facts  and  re- 
sults. If  all  will  unite  in  advertising  and  boosting  Electrical 
Prosperity  Week,  "Doing  it  electrically"  will  be  a  fact  in 
many  homes  where  electricity  is  now  only  spoken  of  as  a 
possibility    of    the    future. 


Federal  Agencies   carrying  nice  line 

(-)ne  of  the  Western  supply  houses  carrying  a  nice  line 
of  electrical  goods  is  the  Federal  Agencies,  Winnipeg,  of 
which  Mr.  A.  L.  Woolf  is  Manager.  Mr.  \\'oolf  tells  us  that 
even  in  these  times  he  occasionally  picks  up  an  order  which 
looks  like  real  business.  His  agencies  include  the  Flcxiljle 
Conduit  Company,  Guelph,  Ont.,  "Canadian  Queen"  irons  and 
toasters  and  "Best  Quality"  loom;  Munder  Tungsten  Lamp 
Company,  Guelph,  Ont.,  tungsten  lamps;  Menoniinec  Elec- 
tric Manufacturing  Company,  Menominee,  Midi.,  motors, 
fans,  telephones,  batteries,  etc.;  Thomas  &  Pctro,  Water- 
town,  Wis.,  safety  rail  anchors,  and  the  Crown  N'ovelty  Com- 
pany, Chicago,  111.,  portable  lamps.  They  also  represent 
Messrs.  Griffith  Bros.  &  Company,  London.  England,  for 
tlieir  paints,  varnishes,  and  enamels.  Their  offices  and  ware- 
house are  located  at  56  Albert  Street. 


They  are  not  "just  as  good" 
Messrs.  Spiclmann  Agencies  Regd.,  Montreal,  are  sending 
out  warnings  to  their  customers  to  the  effect  that,  owing  to 
the  world-wide  reputation  and  success  of  Griffiths  Bros.' 
".•\nti-Su!phuric"  Enamel,  unscrupulous  competitors  have  at- 
tempted from  time  to  time  to  benefit  from  this  reputation  by 
placing  on  the  market  imitations  with  deceptive  labels,  closely 
imitating  the  name  under  which  Griffiths  Bros.'  preparation 
has  lieen  favorably  known  for  so  long;  and  some  firms  have 
even  gone  so  far  as  to  call  their  imitations  by  Griffiths  Bros.' 
trade  name.  Messrs.  Griffiths  Bros.  &  Company  have  manu- 
factured: "Anti-Sulphuric"  Enamel  for  twenty-five  years  past, 
in  London,  England,  and  have  created  a  world-wide  demand 
for  this  unique  preparation.  It  is  used  in  large  quantities 
in  tlie  British  and  Japanese  Navies,  and  by  electrical  com- 
panies, railroads,  etc.,  all  over  the  world.  Its  uses  are  not 
confined  to  electrical  work,  as  "Anti-Sulphuric"  Enamel  is  in 
demand  by  sugar  refineries,  paper  mills,  shipluiildcrs,  am- 
munition  factories,    nickel-plating   works,   etc. 


Many  happy  returns 

The  Mainer  Electric  Company,  Limited,  of  \\'inni|ieg, 
Man.,  will  celebrate  their  third  birthday  on  August  1,  and 
to  commemorate  the  event,  and  also  to  further  increase  their 
facilities  for  doing  business,  they  have  issued  a  splendid  new 
catalogue  of  one  hundred  pages,  illustrating  tlieir  most  active 
specialties  and   fixture  lines. 

The  last  three  years  have  been  "hard  sledding"  for  many 
of  the  older  established  businesses,  and  the  Mainer  Electric 
Company  feel  that  they  must  occupy  a  very  necessary  place 
in  the  electrical  trade  in  the  West,  because  in  spite  of  the 
general  decline  they  have  been  able  to  maintain  their  staff 
in  a  high  state  of  efficiency,  and  can  show  that  every  year 
they  have  made  additional  progress.  The  building  trade  in 
the  West  has  dropped  considerably  below  the  average  of  the 
previous  years  and  it  has  thus  become  vitally  important  that 
the  electrical  supply  houses  develop  those  lines  of  electrical 
specialties  which  do  not  pertain  to  buildings.  This  new  de- 
velopment has  been  carefully  studied  by  the  Mainer  Com- 
pan3',  and  the  results  obtained  have  been  a  source  of  much 
gratification  to  the  management.  These  special  lines  include 
Hughes  electric  ranges.  Simplex  domestic  boiler  heaters. 
Hurley  washing  machines  and  vacuum  cleaners,  Ohio  mantel 
grates,  Lincoln  motor  car  battery  chargers,  Carlyle  &  Finch 
miniature  electric  plants.  Universal  heating  and  cooking 
utensils.  White  Cross  vibrators,  medical  batteries,  storage 
Ijatteries,  etc.  Electric  fixtures  for  house  lighting  has  also 
become  a  very  active  department,  and  in  their  new  catalogue, 
more  than  one  hundred  special  new  designs  are  shown.  A 
number  of  popular  sundries  for  the  automobile  and  hard- 
ware  trade   are   also   illustrated. 
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'•  The  Mainci-  Electric  Company  is  a  product  of  Weslerii 
Lanada  trade.  Its  reputation  lias  been  cstalilished  l>y  close 
and  careful  attention  to  the  wants  of  the  trade,  and  as  the 
West  comes  hack  (and  it  is  fast  coming  hack),  the  company 
expect  to  further  expand  and  continue  to  lill  the  very  large 
space  which  they  occupy  in  the  electrical  supply  business. 
Mr.  R.  H.  Mainer,  the  manager  and  vice-president  of  the 
company,  has  been  identified  with  the  electrical  trade  in 
Canada  for  many  years.  He  states  that  he  is  quite  satisfied 
with  the  progress  made  by  his  firm  during  the  three  years 
just  passed,  but  he  hopes  that  the  next  three  years  shall  see 
the  electrical  field  so  developed  that  his  firm  will  be  forced 
to  double  the  size  of  the  present  catalogue  which  has  just 
been  issued.  His  company  arc  out  for  better  business,  cleaner 
competition  and  a  reputation  that  will  be  a  credit  to  Western 
Canada.  They  believe  in  the  West,  and  have  no  pessimists 
in  their  organization,  and  they  are  egotists  enough  to  believe 
that  the  West  has  faith  in  them.  The  company  have  a  num- 
ber of  employees  at  the  front,  and  are  very  proud  of  the  fact. 


Winnipeg  Jovians  Live  Crowd 

The  sessional  report  of  Secretary  W.  E.  Skinner,  of  the 
Jovian  League  at  Winnipeg  shows  several  interesting  items. 
This  order  of  electrical  men  is  a  live  one,  and  comprises 
almost  every  person  connected  with  the  electrical  industry 
at  Winnipeg.  Mr.  H.  W.  Billing,  of  the  Union  Electric  Com- 
pany, is  President. 

The  following  statistics  cover  the  period  from  December 
IGth,   1914.   to   May   19th,   1915:— 

Total  attendance 586 

Average  per  meeting 5;t.37 

Number  of  luncheons  held 11 

Maximum  attendance  at  luncheons T(l 

Minimum   attendance   at    luncheons 34 

Members  on  books 181 

Number  present  at  every  luncheon 6 

Messrs.  W.   G.   Chase,   W.   B.   Rickson,  F.   E.   Filer, 
G.  L.  Guy,  J.  S.  Henry,  and  W.  H.  Reynolds. 

Present  at  all  but  one  luncheon 5 

Messrs.    R.    H.   Mainer.   W.   F.    Mintz.   J.    H.   Schu- 
macher. B.  S.  Stewart,  and  W.  E.  Skinner. 
Members  who  were  not  in  city  during  period  covered..        13 

Number  of  visitors  present 72 

Number  of  visitors  who  became  members 13 

Number  of  new  members  during  1915 39 


Will  Erect  $60,000  Addition 

Contracts  have  been  let  and  work  started  on  a  new  three- 
storey  concrete  and  steel  addition  to  the  plant  of  the  Detroit 
Fuse  &  Manufacturing  Company,  1400  Rivard  Street,  De- 
troit. The  new  building  will  have  3.5,000  sq.  ft.  of  floor  space 
which  will  give  a  total  of  (iO.OOO  sq.  ft.  for  the  manufacture  of 
"Square  D"  steel  enclosed  switches.  "Square  D"  ironclad 
fused  switches  and  "Square  D"  induction  motor  starters  and 
".'\rkless"  enclosed  fuses.  This  is  the  second  addition  made 
necessary  by  the  company's  increased  business,  since  the 
first  building  was  creeled  in  1909  at  1  100  Kivard  Street,  the 
first  addition  being  l>uih  in  1912.  The  new  building  will  be 
built  along  the  latest  designs  of  factory  conslruclion.  and 
will  be  e(|uipped  with  the  most  modern  niachiiu-ry  olitain- 
able.  President  Bryson  I).  Horton  in  speaking  of  the  rapid 
advance  this  coinpaTiy  has  made  stated  that  in  June.  191.").  the 
largest  miuilh's  liusiness  in  the  history  of  ihc  company  was 
placed. 


Withdrawing    from   Electric    Field 

One  of  the  changes  lirought  .■ibiuil  by  the  prcsenl  busi- 
ness depression  is  the  retirement  of  the  Canadian- Uritish 
Engineering  Company  from  the  electrical  supply  field.  This 
company,  which  was  originally  formed  some  years  ago 
to  market  British-made  machinery  in  Canada,  purchased 
the  Jas.  Stuart  Electric  Company's  stock  at  Winnipeg,  and 
entered  into  the  electrical  supply  business  as  well.  After 
trying  this  for  two  years  the  company  have  now  decided 
lo  drop  the  electrical  supply  end  of  their  business,  and 
Wevotc  all  their  energies  to  marketing  the  apparatus  of  tht 
I^.ritish  companies  they  are  agents  for.  Their  electrical 
supply  stock  has  been  placed  in  the  hands  of  the  Western 
Trust  Company  as  trustees  to  cover  certain  debentures. 
The  trust  company  are  placing  the  material  on  the  market 
at,  we  are  informed,  less  than  jobbers  cost  prices. 


J.  D.  Lachapelle  &  Company  have  removed  to  317  St. 
James  Street,  Montreal.  They  represent  the  C  and  C  Elec- 
tric and  Manufacturing  Company,  the  V.  S.  Heating  and 
Lighting  Company,  the  MacLeod  Company,  and  the  Brown 
Instrument  Company. 


The  Jovian  League  at  Winnipeg  arc  liolding  their  annual 
picnic  on  July  31st.  when  they  will  visit  Selkirk.  The  Win- 
nipeg Electric  Railway  are  providing  special  cars  for  the 
outing.  All  the  arrangements  have  been  completed  for  a 
royal  good  time. 


Houston  &  Company.  Limited,  electrical  wholesalers 
and  sales  agents,  of  Winnipeg,  would  be  pleased  to  receive 
catalogues  and  discounts  from  manufacturing  firms. 


Trade  Enquiries 

Name  and  address  of  inquirer  may  be  obtained  on  ap- 
plication to  the  Department  of  Trade  and  Commerce,  Ottaw-a. 

854.  Brass  caps  for  electric  lamps. — A  London  firm  is 
open  to  purchase  large  quantities  of  brass  caps  for  electric 
lamps,  and  invites  quotations  from  Canadian  manufacturers. 

861.  Electric  lorries. — A  firm  in  Cape  Town  is  prepared 
to  place  orders  and  accept  agency  for  Western  Cape  Pro- 
vince for  electric  lorries  carrying  750  to  1.000  pounds. 

876.  Steel  rails,  railway  ties,  fishplates,  etc. — A  Slieflield 
firm  is  open  to  buy  steel  rails  for  railroads  and  street  c;ir 
tracks  and  all  kinds  of  railroad  track  equipment.  They 
would  also  consider  quotations  on  railway  ties  (sleepers) 
and  keys. 


The  firm  of  Stuart  &  Davies,  electrical  contractors.  Este- 
van,  Sask..  has  been  dissolved;  the  business  diverts  to  the 
sole  control  of  Mr.   D.   S.  Stuart. 


Trade  Publications 

Bill-Board   Illumination— Booklet   B-3397. 
the     Canadian     General     Electric     Company. 
illumination   (pf  liill-lmnrds  by   b'dison   mazda 

Lightning  Arresters — Bulletin  No.  44713. 
Supply  Department  of  the  Canadian  General 
pany,  illustrating  and  describing  lightning  arr 
trie  railway  service. 

Electric  Arc  Welding — Booklet  issued  1 
b'.lcctric  Company,  t  Icveland.  ()hio.  describin 
tions  the  miderlying  principles  in  the  arl  of  u 
electric   arc. 

Centrifugal  Blowers  and  t  ompressois  fc 
from  5  ins.  of  water,  as  in  mechanical  draft  sc 
lbs.  per  square  inch,  as  for  compressed  air 
mines,  machine  shops,  ship  yards,  etc.,  are 
(i4-page  book  issued  by  the  De  Laval  Steam 
pany,  of  Trenton,   N.  J. 


distributed  by 
describing  the 
lamps. 

issued    by    the 

I'-lectric  Com- 

eslers  for  elec- 

ly  the  Lincoln 
g  with  illustra- 
cliling  with  llic 

u'   all   pressures 

rvice.  up  to  125 

distribution   in 

described    in   a 

Turbine  Com- 


August    1.    1915 


THE     ELECTRICAL    NEWS 


45 


What  is  new  in  Electrical  Apparatus 


Cable  Assemblies  and  Armored  Cables 
The  Standard   UndcrKrouud   Cable   Company  of  Canada, 
Limited,    Hamilton,    Ont.,    arc    furnishing    their    autoniol)ilc 
cables  in  assembled  or  "harness"  form,  as  shown  in  the  illus- 
tration.   Fig.    1,    complete   with    terminals   and    ready    for    in- 


Shrapnel  Lamp  with  Adjustable  Shade 

Tlic  Colonial  Fixtures,  Limited,  434  Adelaide  Street 
West.  Toronto,  are  offering  tlie  trade  something  unique  in 
the  way  of  a  genuine  shrapnel  portable  lamp,  made  in  two 
designs  as  illustrated.     The  body  of  the  lamp  is  a  shrapnel 


stallation.     Tliis  method  of  selling  cable  was  adopted  liy  this       shell  produced  by  Canadian  shell  makers  for  the  present  war, 
company   as   a   convenience   for   the   buyer  and   it   is   said   to 


Fig.  1. 

possess  the  further  advantage  of  economy  and  to  make  for 
neatness,  since  a  good  assembly  makes  the  best  looking  in- 
stallation on  the  finished  car.  The  assemblies  are  made  up 
to  suit  the  dimensions  of  the  cars  on  which  they  are  to  be 
installed  and,  since  the  necessary  terminals  are  already  at- 
tached, there  is  nothing  to  be  done  in  installing  the  cable 
but   make   the   connections. 

This  company  arc  also  manufacturing  a  complete  line  of 
brass-wire  armored  ignition,  lighting  and  starting  cables  for 
motor   cars,    motor   boats    and    other    motor-driven    vehicles. 


nfli^HHitiiigiimigiitfim 


Fig,  2. 


Fig.  2.  This  armor  is  in  the  form  of  a  strong  "D"  shaped 
ribbon  wound  closely  over  the  cable,  and  is  supplied  in 
yellow,  antique  or  nickel-plated  finishes.  Galvanized  steel 
wire  armor  is  occasionally  used  though  somewhat  less  dur- 
able in  construction.  The  insulation  of  these  armored  cables 
consists  of  high  grade  rubber,  varnished  cambric  and  waxed 
and  varnished  braids.  Other  types  have  plain  rubber  insula- 
tion without  braided  covering.  The  outer  braid  of  the  braid- 
ed cables  is  saturated  with  multiple  coats  of  special  varnish 
which  gives  it  durability  even  when  not  furtlier  protected 
by   the  brass-wire  armor. 


and  every  shell  bears  on  the  face  the  official  manufacturer's 
and  government  mark.  The  main  portion  is  in  a  polished 
steel,  with  the  rim  at  the  lower  part  of  the  body  of  cop- 
per, the  remainder  Ijeing  made  of  solid  brass,  all  well  finished 
and  lacquered.  The  shade  is  made  of  solid  brass  and  is  of 
military  design.  It  is  adjustable  for  better  distribution  and 
not  stationary,  as  in  the  other  types  of  shrapnel  lamps  on  the 
market.  The  light  stands  23  inches  high,  being  141/4  inches 
from  table  to  lower  part  of  large  shade  and  16K'  inches  to 
lower   part   of   small   shade. 

The  Colonial  Fixtures,  Limited,  manufacture  a  full  line 
of  lighting  fixtures,  specializing  in  a  superior  grade  of  their 
own  special  design  in  direct,  semi-indirect  and  purely  indirect 
fixtures. 


Outlet  Box  Receptacle 

The  figure  herewith  shows  a  new  Hubbcll  outlet  liox  re- 
ceptacle, which  provides  a  compact  and  simple  conduit  plug, 
incorporating  the  new  Hubbcll  "T"  slot  feature,  which  makes 


it  interchangeable  with  all  their  different  types  of  caps.  The 
receptacle  is  readily  attached  by  clamping  the  outlet  box 
cover  between  the  upper  and  lower  porcelain  by  means  of  a 
centre  screw  which  threads  through  both. 


Re  Insulators  on  High  Tension  Electric  Power  Transmission 
Lines  at  Railway  Crossings 

The  Hoard  of  Railway  Commissioners  are  distributing 
the  following  circular  among  Canadian  transmission  com- 
panies:— 

You  are  hereby  directed  to  file  with  the  Board  on  or  be- 
fore August  7th,  1915,  reasons,  if  any,  why  the  following 
order  should  not  go  into  effect  on  that  date: — 

"AH  the  insulators  at  wire  crossings  which  are  operated 
at  a  potential  of  10,000  volts,  or  over,  are  to  be  renewed,  or 
tested,  and  reported  upon  on  or  before  November  1st,  1915, 
and  until  further  notice  at  least  once  annually,  thereafter. 

"The  following  information  will  be  required  in  the  form 
of  a  report  upon  each  crossing: — 

"1.  State  the  location  of  the  crossing. 
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"3.   State   the   opcratiiiK   voItURCS   between: — (!')    eiiu<lue-       I 
tors;   (2"!   conductors  and  ground. 

";i.  State   the  number  of   insulators    (complete   units). 
"4.   When  and  where  were  the  insulators  last  tested? 
"5.  To  what  tests  were  they  subjected?" 


New  H.  &  H.  Socket  Base 

A  new  socket  base  is  offered  by  tlie  H.  T.  Paiste  Com- 
pany which  fits  all  the  shells  for  their  "Multipo"  or  "New 
W'rinUlc"  types  of  sockets.  This  base  is  designed  to  fit  on 
the  1(1  ampere  openings  of  rouiul  base  pipe  taplets,  both 
tbo.se  with  a  single  opening  and  the  gang  types  with  two, 
three  or  four  openings.  To  install  these  socket  bases,  re- 
move the  switch  bar  and  ring  wliich  are  used  for  fastening 
switches  and  other  surface  fittings.     The  base  entirely  covers 


All  these  socket  shells  tit  the  pipe-laplet  socket  base. 


Pipe-taplel  socket  base. 


'Uno"  Shadeholder  with 
screw  fastener. 


the  opening  of  the  pipe  taplets,  making  a  neat  looking  fit- 
ting. No  tap  wires  are  required  to  fasten  these  socket  bases 
to  tlie  main  wires.  The  main  wires  are  bared  for  half  an 
incli  and  slipped  under  the  heads  of  the  binding  screws.  The 
key,  keyless  and  pull  socket  shells  can  be  used  on  the  same 
base.  The  Hart  &  Hegeman  Manufacturing  Company  are 
sole  selling  agents  for  Paiste  material. 


Meeting  Demand  for  More  Outlets 
The  continually  increasing  demand  for  electrically-oper- 
ated devices  causes  many  householders  to  regret  that  their 
rooms  were  not  wired  with  more  outlets.  This  demand  can 
be  conveniently  met  and  the  number  of  the  outlets  origin- 
ally provided  can  be  doubled  by  placing  in  each  existing 
standard  receptacle  box  a  duplex  receptacle,  without  adding 
to  or  changing  in  any  way  the  original  wiring  or  outlet  box 


Fig.  1. 


I'iH.  '..'. 


installation.  The  Bryant  type  is  illustrated  herewith,  l'"ig.  I. 
As  will  be  noted  this  receptacle  is  the  practical  combination 
of  two  receptacle  imits  on  a  single  plate.  This  receptacle 
Tnay  also  be  used   in   (U>or  outlet  boxes. 

The   Bryant   device   illustrated   in   Fig.   2  is  primarily   de- 
signed  to  provide  an  attachment   plug   receptacle  controlled 


y  a  switch,  which  can  be  installed  complete  in  a  regular 
1-gang  flush  outlet  box.  If  the  combination  is  installed  with 
the  feed  wires  coming  through  the  switch  end  it  will  con- 
trol the  device  connected  to  the  attachment  plug,  making  it 
unnecessary  to  break  the  circuit  by  removing  the  plug.  This 
permits  a  quick  make  and  a  cpiick  break.  The  switch  has 
an  indicator  which  is  especially  valuable  when  it  is  used  in 
connection  with  a  device  vvhieh  of  itself  does  not  show 
whether  current  is  being  used. 


Personals 
Mr.  A.  G.  Workman  has  been  appointed  chief  disi)atcher 
ui  tlie  Biitisli  Columbia  Electric  Railway  Company,  succeed- 
ing Mr.   Connon. 

Mr.  W.  G.  Ferguson  is  acting  manager  of  the  Peterboro 
Radial  Ivailway  Company  during  the  absence  of  Lieut.  Munro 
at  the  battle  front. 

Mr.  F.  J.  Gibbons  has  severed  his  connections  with  the 
Jefferson  Glass  Company,  Limited,  Toronto,  Ont.,  and  has 
left   for  his  home  in  Cleveland,   O. 

Mr.  J.  J.  Callaghan,  superintendent  of  tra.isporlation  of 
the  Montreal  and  Southern  Counties  Railway,  has  been 
appointed  operating  manager  of  the  London  ai.d  Port  Stan- 
ley  Railway. 

Col.  D.  R.  Street,  secretary-treasurer  of  the  Ottawa  Elec- 
tric Company  and  president  of  the  Canadian  Electrical  Asso- 
ciation, has  been  given  command  of  the  T7th  Regiment  of 
Ottawa.  We  understand  Col.  Street  will  shortly  leave  for  the 
battle    front. 

Mr.  W.  H.  Munro,  now  in  England,  manager  of  the  Peter- 
boro Radial  Railway  Company,  is  an  officer  in  the  Me- 
chanical Transport  Branch  of  the  C.  .\.  S.  C.  and  is  detailed 
for  special  duty  under  General  Carson  in  connection  with 
the   operation   and   maintenance   of  motor  trucks. 

Mr.  A.  B.  Colville,  vice-president  and  general  counsel  of 
the  Electric  Power  Company,  Limited,  recently  volunteered 
for  active  service  and  obtained  a  commission  in  the  39th 
battalion  of  the  Canadian  Expeditionary  Force,  Belleville. 
Mr.  Colville  is  already  on  his  way  to  the  front. 

Mr.  Thos.  Chater,  for  over  a  quarter  of  a  century  chief 
engineer  of  the  Windsor  City  Electric  Light  Plant,  died  re- 
cently at  his  home  in  Walkerville.  When  the  plant  was  re- 
cently taken  over  by  tlie  Hydro-electric  Commission.  Mr. 
Chater  became  chief  engineer  of  the  Windsor  Water  Com- 
mission, which  position  he  held  up  to  the  time  of  his  death. 

Mr.  Wm.  B.  Boyd,  M.LE.E..  has  been  retained  by  the 
Sudbury  and  Copi>cr  Cliff  Suburban  Railway  Company  in  the 
capacity  of  consultant.  The  line  between  Sudbury  and  Cop- 
per Cliff  will  be  in  operation  by  October  1st  this  year,  aiid 
a  further  extension  of  twenty  miles  will  be  completed  at  an 
early  date,  extending  from  Sudbury  to  Collision  and  from 
Copjier  Cliff  to   Creighton   Mines. 

Mr.  J.  H.  Larmonth,  wlio  has  licen  superinteudenl  of  the 
I'.dmonton  Electric  Railway  at  luliiionton,  .Mta..  has  teiidcreil 
bis  resignation,  to  take  effect  the  early  part  of  .\ugust.  .\ 
comparison  of  the  statements  of  the  Edmonton  road  for  the 
first  six  months  of  1911  and  191.5  shows  a  substantial  reduc- 
tion in  operating  expenses  this  year,  but  unfortunately  the 
smaller  earnings  as  the  result  of  unfavorable  business  con- 
ditions made  a  satisfactory  showing  impossible.  With  last 
year's  business  Mr.  Larmonth  wcnild  probably  have  been 
able  to  have  shown  a  profit  instead  of  a  large  deficit  as  form- 
erly, and  it  is  hoped  that  during  his  short  term  he  has  paved 
the  way  for  getting  the  road  on  a  paying  basis  when  times 
become  normal.     Mr.  Larmonth  will  likely  return  to  Toronto. 
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Western  Distributors  for 

Griffiths   Bros.   &   Co.,    London,   England 

'Ferrodor'  Paint  for  bridges  and  steel  structural  work 
'Armacel '  Insulating  Varnish  (Stoving) 
'Ohmaline'  Insulating  Varnish  (Stoving  and  Air 

Drying) 
Machine  Finishing  Enamels,  etc. 

Munder  Tungsten  Lamp  Co.,  Guelph,  Ont. 

High  Grade  Tungsten  Lamps 

Flexible  Conduit   Company,    Guelph,  Ont. 

56  Albert  Street 
Winnipeg,  Man. 

Canadian  (Jueen  Irons 
Canadian    Queen   Toaster 
Best  Quality  Loom 

\                 Menominee    Electric    Mfg.   Co. 

.^ra^                                            Menominee,  Mich. 

dBr^k                      Fans-8,  10,  12,  16"  Oscillating 
^Hy^     ^Hk                   ^n<l    plain   type.      Socket   Fans 
^mSs^^^^SKL                A.C.,  D.C.  and  Universal. 

'^■^MmM^-              Motors,  Telephones,  Bells,  Hair 
^^^^t/ftf/l^               Dryers,  Medical  Batteries,  Vi- 
brators, etc. 

Type  Nu.  161  bochet  Kan 
Combination,  A.  C.  or  D.  C. 

Thomas  &   Petro,   Watertown,  Wisconsin 

Safety  Rail  Anchors 

We  carry  large  stocks  in   Winnipeg 
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Current  News  and  Notes 


Campbellford,  Ont. 

At  a  recent  meeting  in  Campbellford  of  the  Trent  N'alley 
section  of  the  Hydro-electric  Railway  Association,  a  resolu- 
tion was  passed  requesting  the  Hydro-electric  Power  Com- 
mission of  Ontario  to  make  a  report  on  the  feasibility  of  cer- 
tain   routes    suggested. 

Coaticook,   P.Q. 

New  rates  for  light  and  power  in  Coaticook,  P.Q.,  have 
been  fixed  as  follows,  beginning  August  1st:  domestic  light- 
ing, 6  cents  per  kw.h.  with  a  minimum  monthly  charge  of 
75  cents  for  houses  of  seven  rooms  or  less  or  10  cents  per 
room  tor  houses  having  more  than  7  rooms;  commercial 
lighting,  including  stores,  theatres,  factories,  hotels,  and  so 
on,  8  cents  per  kw.h.  for  the  first  30  hours  use  of  installed 
capacity;  the  balance  at  5  cents  with  a  minimum  charge  of 
$1.25  per  month;  cooking,  2  cents  per  kw.h.,  this  service 
to  be  on  special  meter,  for  which  the  consumer  pays  1.5  cents 
per  month  rental.  A  10  per  cent,  discount  is  allowed  on  all 
accounts  for  prompt  payment. 

Exeter,  Ont. 

The  ratepayers  nn  July  10th  endorsed  the  hydro  by-law 
authorizing  expenditure  of  $30,000  on  a  distribution  system, 
by  a  vote  of  247  to  7. 

Halifax,  N.  S. 

The  Halifax  Power  Company,  who  claim  to  own  the 
nearest  and   best   water   fall   for   the   development   of   hydro- 


electric power  for  the  city  of  Halifax,  offer  to  sell  the  city 
one-half  of  their  rights  at  cost  price.  This  company  has  the 
right  to  supply  light  and  power  within  the  city  of  Halifax. 

London,   Ont. 

The  newly  electrified  line  from  London  to  Port  Stanley 
was  formally  opened  for  service  on  July  22nd,  when  some 
.'iOO  delegates  enjoyed  a  special  trip  over  this  23-mile  line. 
In  honor  of  the  occasion  Lady  Beck  was  presented  with  a 
handsome  electric  automobile.  It  was  stated  that  during  the 
first  three  weeks  of  July  this  line  carried  42,000  passengers 
to   Port  Stanley. 

Morse,  Sask. 

The  Morse  electric  light  plant  has  been  disposed  of  by 
Mr.   D.  A.  Gooch  to  Mr.   E.   Lapoujade. 
Montreal,  Que. 

The  Montreal  council  have  appointed  a  special  committee 
to  confer  with  the  Bell  Telephone  Company  on  the  subject 
of  rates  in  certain  districts  of  the  city,  it  being  contended 
that  such  rates  are  exorbitant.  In  the  event  of  the  nego- 
tiations being  unfavorable,  the  committee  are  asked  to  con- 
sider applying  to  the  Railway  Commission,  and  also  if  neces- 
sary study  the  question  of  a  municipal  telephone  service, 
using  the   city   conduits   for   this  purpose. 

The  Electrical  Illumination  Company  of  Canada,  Limited, 
has   registered   in    Montreal,    P.    Q. 

The     Engineers'    Club.     Montreal,     several     members    of 


Our  Birthday  Month  is  August 

Our  New  Catalogue  "_C_"  is  ready  for  distribution, 
to  especially  mark  the  anniversary. 

C|  This  catalogue  covers  our  complete  fixture  department,  and 
also  illustrates  a  most  attractive  and  saleable  line-up  of 
electrical  specialties. 

We  Want  You  to  Have  a  Copy.     It  Will  be  Useful  to  You. 

CI  Drop  a  line  immediately  for  our  catalogue  "  C."  It  will  be 
mailed  to  you  prepaid. 

The   Mainer   Electric    Co.,    Limited 

61-63  Albert  Street  -:-  WINNIPEG,  Man 

Wholesale  Electrical  Supplies 
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TRUSTEES'   SALE 


Sockets 

Rosettes 

Fixtures 

Conduit 

Wiring 

Supplies 


For  CASH  ONLY 

Large  new  and  complete  wholesale  stock  of 

Electrical  and  Engineering 
Supplies 

at    Sacrifice   prices 

Large  or  small  orders  filled  promptly,  sub- 
ject only  to  prior  sale. 

Write  for  Net  Price  List 


Telephones 

Motors 

Compressors 

Belting 

Engineering 

Supplies 


Canadian  British  Engineering  Co.,  Ltd, 

85  Lombard  Street,  Winnipeg 
WESTERN  TRUST   COMPANY,   Trustees 


BRILLIANT  ELECTRIC  LIGHT 


Water  Direct  from  the  Well 
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Secure    Them    Both    With    a    Single 
System 
The     two     great     conveniences     of     tlie 
city — electric    hglit    and    ninTiing    water 
— can    now    he    secured    for    your    coun- 
try   home    witli    only   one    power    jjlant. 

Fairbanks-Morse     Electric     Light     and 

Water  System 
will  give  you  abundant  light  for  your 
residence  and  other  farm  buildings  and 
also  force  water  under  constant  uni- 
form pressure  direct  from  the  well  to 
lancets  anywhere  on   your  place. 

One  Engine  Operates  the  Entire  Plant 
The  Electric  flight  plant  is  our 
standard  nnlight,  .-JO-volt  outfit  and  is 
complete  ready  to  run;  nothing  addi- 
tional lieing  required  excejit  the  wir- 
ing. This  outfit  gives  continuous  LM- 
hour  lighting  service,  also  current  may 
be  used  to  operate  electric  irons,  fans, 
washers,  sewing  machines,  vacuum 
cleaners    and    other    conveniences. 

The  Fresh  Water  System  does  not 
store  w;ater.  A  pneumatic  pump  (not 
shown  in  illustration)  operated  by  com- 
pressed air  from  a  storage  tank  auto- 
matically pumps  water  just  as  used 
forcing  it  from  well  or  cistern  (from 
both  if  desired)  to  all  parts  of  the 
house,  to  tanks  for  stock,  to  hydrants, 
etc. 

The  entire  outfit  is  simple,  compact, 
easily  installed  and  operated  and  can 
he  located  wherever  convenient.  Every 
liart  is  covered  by  our  guarantee.  Let 
us  send  you  full  particulars.  Write 
for  Catalogs    Xos.   nd  and   11(1  II 


CANADIAN  FAIRBANKS,  MORSE  COMPANY,  LIMITED 


300  310  PRINCESS  STREET,  WINNIPEG 
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(vliitli  arc  lilcnliricd  wilh  clcctni:il  iiUorcsts,  liavc  contri- 
buted a  machine  gun  to  the  60th  Battalion,  which  has  just 
1)ecn  raised  in  Montreal.  The  money  was  conlrilnitcd  largely 
through    the   exertions   of   Mr.    W.    B.    Baxter. 

Both  gross  and  net  earnings  of  the  Montreal  Light,  Heat 
and  Tower  Company  continue  to  show  gains.  For  the  first 
two  months  of  the  fiscal  year.  May  and  June,  the  gross  earn- 
ings totalled  $l,0a4,(;2r)  against  .$993,262  in  1914;  net  earnings 
from  operation  $376,702,  against  $534,1.!3;  and  surplus  avail- 
able for  dividends  $49.'., 314,  against  $464,495.  In  June  the 
gross  earnings  increased  $16,135  and  the  net  $19,127. 

Orangeville,  Ont.  ^ 

The  town  council  of  Orangeville  is  considering  a  report 
which  has  been  made  by  the  Hydro-electric  Power  Com- 
mission of  CJntario  on  the  price  that  they  would  be  justified 
in  paying  for  the  two  local  electric  lighting  plants.  It  is 
estimated  that  an  expenditure  of  $40,000  would  purchase  these 
plants  and  also  reconstruct  the   distribution  system. 

Peterborough,  Ont. 

A  hydro  by-law  authorizing  the  council  to  raise  $50,000 
for  extension  work  carried,  in  Peterborough,  by  a  consider- 
able   majority. 

Petrolia,  Ont. 

A  by-law  was  recently  carried  authorizing  bond  issue  of 
$35,000   to    cover    the    expenses   of   an    electrical    distributing 
plant. 
Port  Rowan,  Ont. 

The   town   council   have   decided   to   obtain   estimates   on 
the   cost   of   installing   an    electric    light    distributing   system 
in  the  town  of  Port   Rowan. 
Quebec,  Que. 

.\  somewhat  belated  report  of  the  operations  of  the  Que- 
bec, Railway,  Light,  Heat  and  Power  Company  for  the  year 
1913-14   has   now   been   published,    which    shows   a   slight    in- 


C  &  H    Meters 


Accuracy 


It  is  only  natural  that  a  firm 
specializing  as  the  Chamber- 
lain &  Hookham  Meter  Com- 
pany does,  in  one  line — Meters 
— should  produce  meters  of  un- 
erring accuracy  and  efficiency. 
The  meter  illustrated  is  the  new 
design  C.  &  H.  Two-Rate  type, 
which  makes  the  two  instru- 
ments as  one  solid  piece,  thus 
eliminating  exposed  wiring.  If 
you  want  quality  meters  write 
us. 


Agents  for: 


Quality 


t'lianibeilain  &  Hookham — Wall- 
hour  Meiers,  Prepayment  Meters, 
Two-rate  Mclprs,  Street  Car  Meters. 
Venner  &  -  Co. — Time  Switches, 
I'lat  Rate  .  Controllers.  Evershed 
&  Vignoles^Meggers,  Voltmeters, 
.Ammeters,  Wattmeters,  Portable, 
.Switchboard  and  Recording  Instru- 
ments. Metropolitan  Engineering  Co. 
— Safety  Devices.  High  and  F.ow  Ten- 
sion Economy  Fuses,  Nitrogen  and 
Concentrated    Tungsten    Lamps. 


Spencer  &  Aspinall,  Limited 

Entiineers   and  Manufacturers'  A{ien(.s 


New  Birks  Bldg. 


MONTREAL 


crease  in  earnings.     These  ami'iiiu  to  .s  ,if  1   per  cent,  of  tlie 
common  stock,  as  against  .7  the  previous  year. 

Regina,  Sask. 

The  following  telephone  companies  have  been  given  au- 
thority to  borrow  various  sums  of  money  for  extensions  to 
their  systems:  Talmage  Rural  Telephone  Company,  South 
Tyvan  Rural  Telephone  Company,  West  Graytown  Rural 
Telephone  Company,  North  Churchbridge  Rural  Telephone 
Company,  Kronau  Rural  Telephone  Company,  Colfax  Rural 
Telephone  Company,  .Sunshine  Rural  Telephone  Company, 
Silverwood  Rural  Telephone  Company,  Kilmory  Rural  Tele- 
phone Company,  Crescent  Rural  Telephone  Company,  Gart- 
more-Zorra  Rural  Telephone  Company,  Great  Deer  Rural 
Telephone  Company,  Unity  Rural  Telephone  Company, 
South  Radisson  Rural  Telephone  Company,  Third  Meridian 
Rural   Telephone   Company. 

The  members  of  the  Regina  F.ngiiieering  Society  recently 
made  an   inspection  of  the   municipal  power  house,   superin- 
tejident  Bull  acting  as  host. 
Saskatoon,  Sask. 

The  power  constimijtion  of  the  city  of  Saskatoon  for  the 
month  of  June,  according  to  a  recent  report  by  the  Electrical 
Uepartment,  was  008,470  kw.li.  This  is  a  decrease  of  1.62 
])er  cent,  as  compared  with  the  previous  month,  and  only 
10.2  per  cent,  less  than  the  same  month  a  year  ago — a  re- 
markably good  showing  considerijig  the  conditions. 

St.   Mary's,  Ont. 

The  following  rates  have  been  submitted  by  the  Hydro- 
electric Power  Commission  of  Ontario  to  the  villages  to  be 
supplied  with  current  by  the  line  running  out  from  St. 
Mary's.  Farmers  will  also  be  supplied  along  the  way:  ExeterJ 
200  h.p.,  $47.30;  Creighton  Corners,  50  h.p.,  $35.88;  Granton, 
100  h.p.,  $44.15;  Kirkton  &  Woodham,  .50  h.p.,  $43.24;  Crediton, 
75   h.p.,   $52.12;   Centralia,   75   h.p.,   $47.37. 

Sault  Ste.  Marie,  Ont. 

A    notice    appears    in    the    Ontario    Gazette    of   an    order 
directing   the   dissolution    of   the   Tagoma    Water   and    Light 
Company,  the  same  to  take  effect  the  4th  day  of  August. 
Sudbury,  Ont. 

Work  on  the  Sudbury  and  Copper  Cliff  Suburban  Electric 
Railway  has  been  commenced.  A  number  of  orders  have 
already  been  placed  for  equipment,  and  it  is  stated  that  the 
road   will   be  operated   during   the   coming  autumn. 

The  Pas,  Man. 

The   municipality  of  the   town   of  The   Pas  will   expend 
$50,000   on    extensions   to    their   generating   and    distributing 
eUctric  system. 
Toronto,  Ont. 

The  statement  was  recentlj'  made  by  Sir  Adam  Beck 
that  "within  the  course  of  the  next  few  weeks  we  will  sub- 
mit to  tlie  Ontario  Government  plans  providing  for  power 
development  at  Niagara  Falls  and  from  the  spillways  of  the 
new  Welland  Canal,  of  250,000  h.p.,  and  an  immediate  de- 
velopment of  100.000  h.p."  It  was  also  stated  that  the  plans 
will  be  capable  of  extension  to  develop  ultimately  600.000  h.p. 
Victoria,  B.  C. 

The  city  council  of  the  city  of  \"ietoria.  B.  C,  recently 
visited  the  Jordan  River  generatin.g  plant  of  the  British  Col- 
umbia Electric  Railway  Company  and  were  shown  around  by 
Mr.  .'\.  T.  Goward,  local  manager,  and  Mr.  G.  M.  Tripp,  me- 
chanical superintendeiil. 
Welland,  Ont. 

The  town  council  of  Welland  recently  awarded  ihe  con- 
tract for  the  supply  of  electric  ener.gy  up  to  5,001)  h.p.  lo  the 
I  lydro-clcctric  Power  (.'ommission  of  Ontario  at  $11.50  per 
li  p.  year.  It  is  said  that  Ihe  <|uolation  of  the  Ontario  Power 
Company  was  $14.50,  and  of  Ihe  Toronto  I'ower  Company, 
$15.00. 
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UNDERGROUND 

CABLES 


HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

of  all  descriptions 

RUBBER  INSULATED  CABLES 

to  every  specification 


BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 

MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
|s  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2— Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3— Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches:     Toronto       Winnipeg      Calgary      Vancouver 


52 


THE    ELECTRICAL    NEWS 


August  1,  inin 


Heating    Hub   of   Turbine    Spider    Saves 

Four   Days'   Time   in   Mounting 

By  Harold  F.  Johnston 

Instead  of  taking  four  days  to  put  a 
27-ton  spider  on  a  11-in.  shaft  with  a 
100-tou  hvdraulic  press  an  erection  sup- 
erintendent in  Alberta  recently  succeed- 
ed in  making  a  satisfactory  mountnig  ni 
less  than  four  hours  by  heating  the  hub 
of  the  spider  enough  to  expand  it  a 
little.  The  cost  of  mounting  the  spider 
in  the  press  would  have  been  $60.  while 
the  actual  operation  performed  cost  only 
$5.  As  time  was  a  most  important  fac- 
tor in  the  contract,  however,  the  saving 
of  over  three  and  one-half  days  was  of 
much  more  value  that  the  small  saving 
of  labor. 

The  spider  carried  the  rotor  and  field 
coils.  It  had  to  be  keyed  to  a  l.i-in. 
vertical  shaft  directly  connected  through 
a  coupling  to  the  turbine  shaft.  The 
shaft  was  first  mounted,  and  the  coupling 
bolted  up.  The  spider,  on  which  the 
field  coils  had  already  been  mounted,  was 
blocked  up  about  9  inches  oflE  the  power- 
house floor.  A  ring  of  sand  was  then 
built  around  the  outside  of  the  hull, 
forming  a  pit  under  the  hub  in  wdiich  a 
fire  of  dry  pine  chips  was  built.  The  top 
of  the  hub  was  covered  with  steel  plates 
to  help  confine  the  heat.  One  man  kept 
tending  the  fire,  keeping  it  evenly  hot  all 
around  the  hub  for  three  and  one-half 
hours.  The  spider  was  then  raised  by  the 
crane  and  easily  fitted  over  the  shaft. 
It  was  quickly  turned  to  the  proper  posi- 
tion, the  key  driven  home,  and  the 
mounting  completed.  The  job  proved 
entirely  satisfactory,  and  the  100-ton 
press  sent  out  by  the  contractor  to  com- 
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ply  wilh   the  specifications  was  retunied 
umisecl. 

The  installation  was  made  by  the  Gen- 
eral Electric  Company  of  Sweden,  at  tin- 
plant  of  tlie  Calgary  Power  Company,  at 
.Scel)e.  Aha.  Two  12,000-volt,  4200-kv.a. 
generators  were  erected. 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 
Electrical  Pumps  and   Supplies. 
Electrical  Contractors. 
Motor  Repairs 


WANTED 


Lathes  { new ),  niiniimnn  length  of  bench.  1 
mctic;  iniiiitmiin  height  of  points,  1^50  millimetre. 

Hydraulic  presses  (new).  S(HI  millimetres  stroke. 
4iiit  tons  pressure.  150  kilogrammes  water  pres- 
sure per  square  centimetre ;  as  well  as  all  kinds  of 

Machine  tools,  which  can  be  delivered  on  shmt 
notice. 

Send  dtsci  iptioiis,  catalogues,  blue-piiuls,  pi  ices 
and    shipping   details,    etc. 

Telegraph:  Etablissements  Astra,  IS^  rue  Lafay 
ctte.  Paris,  France,  if  you  have  any  of  the  above 
to   dispose   of. 


Situation  Vacant 


Situation  for  experienced  electrician  as  fore- 
man and  assistant  superintendent  of  light,  power, 
telephone,  and  railway  lines,  construction,  instal- 
lation, maintenance  in  each  department.  Stale 
experience,  reference  salary  expected,  and  when 
services    available. 

Secretary,    Public    Utilities   Connnission, 

15  City   of   Port   Arthur,    Out. 


52    Queen  Street         -         OTTAWA 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 

SEND  FOR  HAND  BOOK 

ATENTS  E 

RIDOUT  &  MAVeEE 

59  Yonge  Street 


TORONTO 


CANADA 


Testing  Flume  of  the 
HOLYOKE  WATER  POWER  Co. 

Holyoke,  Mass. 

Report  of  tests  of  a  42  in.  Right  Hand  Canadian 

Turbine  Wheel 

Test  No.  2375  .  .   .  made  March  19,  1915 


Gate 

Head 

Kev. 

Cu.  ft. 

Horse 

IVr 

Opening 

Fuet 

per  min. 

per  sec. 

Power 

rent. 

Full 

17.34 

127 .25 

70.43 

113.26 

81.76 

78 

17.45 

126.75 

64.67 

106.58 

83.28 

34 

17.67 

127.00 

56.33 

95.10 

84.24 

58 

17.72 

127.25 

49.00 

82.01 

83.28 

1  2 

17.87 

130.50 

41.40 

66.48 

79.23 

HOLYOKE  WATER  POWER  CO. 

(Sg'd.)  by  A.  F.  Sickman,  Hydraulic  Eng. 
(Sg'd.)  by   'f^.  C.  Gaylord,  Engineer  in  charge  of  experiments 
The  above  official  test  just  made  at  Holyoke,  Mass., 
shows  the  high  and  maintained  efficiency  of  our  turbines. 
These    results    are   positively  given  under  practical 
conditions. 


CHAS.  BARBER  &  SONS,   Meaford,  Ontario 
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Electric  Cooking  a  "Science" 

The  statement  that  electric  cooking  is  a  science  djes 
not  insinuate  that  cooking  with  any  other  source  of  heat 
whatever  is  not  a  highly  scientific  operation  requiring  pa- 
tience and  skill  above  the  ordinary.  Cooking  with  elec- 
tricity, however,  undoubtedly  adds  to  the  possibilities  for 
skillful  manipulation,  and  savors  more  of  the  field  of 
laboratory  research  work  than  of  domestic  drudgery.  This 
of  itself  is  an  outstanding  argument  in  its  favor  ovvinv;  to 
the  fact  that  many  of  our  home  keepers  are  university  gradu- 
ates or  otherwise  thoroughly  trained  women  to  whom  the 
management  of  a  household  necessarily  appeals  in  propor- 
tion as  it  is  farther  removed  from  the  plane  of  mechanical 
dish-washery  to  that  of  the  intellectual  study  of  problems 
that  require  the  exercise  of  all  their  training  and  skill. 

These  are  pre-eminently  days  when  efficiency  is  one 
of  the  main  goals  for  which  we  strive  whether  in  the  oflice 
or  the  home — to  do  more  in  the  same  time,  do  it  better  and 
do  it  at  less  cost.  This  no  doubt  is  the  spirit  in  which  our 
domestic  science  schools  are  being  established  (and  at- 
tended) all  over  the  empire.  This  striving  for  efficiency 
in  household  appliances  has  been  a  big  factor  in  making 
electricity  the  important  consideration  it  is  in  our  homes 
to-day.  But  the  same  care  and  study  which  has  been  exer- 
cised in  manufacture  has  not  yet  been  expended  in  the 
direction  of  mechanical  operation  and  here  is  a  problem 
which  now  confronts  the  electrical  industry.  Broadly  speak- 
ing the  next  step  must  be  made  by  the  housewife  herself. 
Without  her  co-operation  the  highest  efficiency  in  electrical 
equipment  in  the  home   cannot  be   obtained. 

That  this  work  is  of  a  highly  scientific  nature  and  as 
such    worthy   of   our   most   active    minds,    is    shown    by    the 


unexpected  results  that  are  being  obtained  by  manufac- 
turers and  others  in  comparing  methods  of  cooking  and 
baking  under  varying  conditions  of  temperature,  equipment, 
etc.  For  example,  so  apparently  immaterial  an  item  as  to 
whether  it  is  best  to  sear  a  roast  of  beef  in  the  electric 
oven  or  in  a  separate  pot  resolves  itself,  in  skilled  hands, 
into  the  saving  of  a  kilowatt  hour  of  electric  energy.  Open- 
ing the  oven  door  at  three  minute  intervals  keeps  the  tem- 
perature of  the  oven  more  than  30  per  cent,  lower  than  if 
the  door  were  kept  closed  continuously,  and  so  on.  A  re- 
sult also  that  will  occasion  some  surprise  is  that  a  roast 
is  actually  cooked  in  less  time  at  a  temperature  of  160 
degrees  than  at  a  temperature  of  180   degrees. 

We  reproduce  on  other  pages  in  this  issue  a  very  com- 
prehensive paper  on  the  scientific  possibilities  of  electric 
cooking.  It  clearly  indicates  that  the  main  work  of  a  house- 
hold can  no  longer  be  delegated  successfully  to  the  weak- 
minded  individual  whose  highest  ambition  is  three  after- 
noons a  week  and  a  "steady."  The  kitchen  is  taking  on 
the  prominence  of  a  factory,  second  only  in  actual  im- 
portance from  an  economic  point  of  view,  to  the  work  of 
the  man  of  the  house.  As  such  it  offers  a  field  of  operation 
for  our  clever  Canadian  women  which  they  will  be  quick  to 
take  advantage  of  and  which,  it  goes  without  saying,  they 
must   soon   place   under  control. 


A  Rapid  Transmission-Line  Chart 

Transmission-line  charts  or  calculating  devices  have 
proved  to  be  of  considerable  value  to  electrical  engineers. 
They  not  only  save  time  and  labor  in  the  solution  of  alternat- 
ing-current line  problems,  but  they  constitute  a  compact, 
portable  arrangement  of  a  large  amount  of  line  data. 

.\  line  chart  is  useful  for  several  different  problems  con- 
nected with  various  classes  of  work.  It  shows  the  voltage 
drop  when  the  line  and  load  are  specified;  it  shows  the  per- 
missible load  for  a  given  line,  with  given  voltage  loss;  and 
it  indicates  the  required  size  of  conductor  when  the  load  and 
drop  are  given.  Such  problems  are  encountered  not  only 
by  the  designers  of  transmission-lines,  but  also  by  those  en- 
gaged in  the  operation  or  construction  of  low  voltage  distri- 
bution systems.  The  chart  shows  the  effect  on  the  voltage 
regulation  of  installing  a  large  induction  motor,  or  the  effect 
of  a  synchronous  condenser  operated  at  either  leading  or 
lagging  power-factor.  In  the  accompanying  figure  there  is 
illustrated  a  chart  which  has  recently  been  published*  and 
which  is  useful  in  solving  the  above  problems. 

Line  capacitance,  which  causes  what  is  commonly  known 
as  the  charging  current  of  a  line,  has  an  important  effect  on 
the  accuracy  of  transmission-line  calculations.  Practically  all 
transmission-line  charts  or  calculators  neglect  entirely  the 
effect  of  capacitance.  Attempts  to  make  very  accurate  allow- 
ance for  capacitance  would  probably  destroy  the  appropri- 
ateness of  the  name  "labor-saving  devices."  However,  account 
should  be  taken  of  line  capacitance  for  it  changes  the  voltage 
drop  along  a  100-mile,  60-cycle  line  from  what  would  other- 
wise be  10  per  cent,  to  about  7.8  per  cent.,  and  it  changes 
the  voltage  drop  of  a  35-mile  line  by  about  0.26  per  cent.  It 
is  plainly  idle  to  state  that  the  line  drop  is  calculated  cor- 
rectly within  1/5  of  one  per  cent,  when  an  error  ten  times 
as  great  is  made  by  neglecting  capacitance.  The  effect  of 
capacitance  on  the  regulation  of  the  voltage  from  no  load 
to  full  load  is  less  than  the  effect  on  the  voltage  drop  from 
the  generator  end  to  the  receiver  end  of  the  line,  but  it  may 
be  more  than  1/5  of  one  per  cent,  for  lines  up  to  100  miles 
long. 

In  Fig.  1  there  is  shown  an  extremely  simple  method  of 
making  allowance  for  capacitance,  which  is  at  the  same  time 
as  accurate  as  required  for  this  class  of  work.     The  correc- 


18 


THE    ELECTRICAL    NEWS 


August  1.1,  IDl.l 


CHART  FOR  VOLTAGE  DROP  OF  A.  C.  ELECTRIC  POWER 
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Fig.  1.— Reduced  facsimile,  the  "Rap'd"  transmission-line  chart. 

tion  in  voltage  is  seen  to  be  proportional  to  a  constant  "K," 
which  is  equal  to  2.16  for  60  cycles  and  to  0.375  for  25  cycles. 

The  application  of  the  chart  to  a  typical  problem  may 
be  illustrated  by  making  use  of  Fig.  1  to  check  the  voltage 
drop  in  the  following  case: — 

Length   of  line — 100   miles. 

Conductor  No.  0000  B  &  S  Copper. 

Spacing,  10  feet,  triangular. 

Load,  measured  at  the  receiver  end  of  the  line.  20,000 
kv.a.,  110,000  volts,  80  per  cent,  power-factor  lagging,  3  phase, 
60   cycles. 

Lay  a  rule  across  Fig.  1  from  the  10  ft.  spacing  point  for 
copper  conductor,  60  cycles,  to  the  point  on  the  lower  resist- 
ance scale  for  No.  0000  copper.     It  will  be  seen  to  give  the 


reading  0.70  on  the  80  per  cent,  power-factor  line.     Tlun  the 
per  cent,  line  drop 

100,000  X  30,000  X  100  x  0.70  3.16 

= 100  X  

110.000  X  110,000  100 

=11.6   —   2.16. 

:=     9.4  per  cent,   drop   approximately. 
The   calculated  value  of  the   line   drop   according  to   the 
hyperbolic  theory  is  9.34  per  cent.,  showing  an  error  due  to 
the  chart  of  0.1  per  cent. 

Other   examples   are   tabulated,    showing   the   percentage 
error  of  the  chart  for  some  usual  problems.    (See  Table   1.) 


Underground  Conduit  Discussion 

.\dditional  evidence  for  and  against  the  plans  of  the 
Montreal  Electrical  Commission  for  underground  conduits 
in  the  St.  Lawrence  Boulevard  district  was  given  before  the 
Quebec  Public  Utilities  Commission.  The  chief  opposition 
came  from  the  Montreal  Public  Service  Corporation,  the 
objection  being  to  placing  the  wires  for  the  telegraph,  fire 
alarm  and  police  call  signals  in  the  same  conduits  as  those 
of  the  power  and  light  companies.  It  was  alleged  that  this 
would  be  a  source  of  trouble,  and  a  separate  system  of  con- 
duits was  advocated.  Messrs.  L.  H.  Charest.  superintendent 
of  the  Civic  Fire  .\larm  Department,  M.  Tremblay.  head  of 
the  Fire  Department,  and  Mr.  James  Camp,  assistant  man- 
ager of  the  Canadian  Pacific  Telegraph,  gave  evidence  in 
favor  of  separate  conduits,  while  Mr.  R.  M.  Wilson,  chief 
electrical  engineer  of  the  Montreal  Light,  Heat  and  Power 
Company,  and  Mr.  R.  H.  Balfour,  chief  engineer  of  the 
F.lectrical  Commission,  were  witnesses  in  favor  of  the  plans 
of  the  Commission. 

The  contention  of  those  opposing  the  plans  was  that  it 
was  dangerous  to  place  high  and  low  tension  cables  in  the 
same  conduits,  Mr.  Camp  mentioning  that  in  Hamilton  they 
had  adopted  the  system  of  separate  manholes.  There  the 
wires  run  through  the  same  trench,  but  the  two  classes  of 
cable  are  separated  by  a  concrete  partition  three  inches  thick. 
He  believed  the  chief  danger  existed  in  the  manholes  where 
the  wires  run  side  by  side. 

On  the  other  hand,  Mr.  R.  M.  Wilson  testified  that  his 
experience  of  underground  cables  in  Montreal  led  to  the 
conclusion  that  the  plans  are  satisfactory,  provided  that  pro- 
per precautions  are  taken,  although  he  suggested  a  few 
minor  changes.  In  Montreal  high  and  low  tension  wires 
run  on  the  same  poles  in  many  cases;  the  two  classes  of 
cables  had  also  been  in  use  in  the  saine  conduits  for  many 
years,  and  he  knew  of  no  such  trouble  as  was  anticipated 
by  witnesses  against   the  plans. 

Mr.  R.  H.  Balfour  spoke  of  investigating  the  system  in 
Baltimore,  laid  out  on  similar  lines  to  the  one  in   Montreal. 
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The  system  of  a  common  conduit  for  high  and  low  tension 
wires  was  in  use  for  over  200  miles  in  Baltimore  and  his 
enquiries  showed  that  there  was  practically  no  trouble  with 
other  wires  in  the  case  of  a  blow-out  by  a  high  tension  wire. 
He  produced  letters  and  cables  from  engineers  of  power  and 
telegraph  companies  in  the  United  States,  where  the  joint 
system  is  in  use,  confirming  his  view.  In  cross-examination, 
however,  he  admitted  having  received  communications  from 
other  cities  unfavorable  to   his  contention. 

The  Commissioners  again  adjourned  the  inquiry,  for  the 
purpose  of  ascertaining  the  comparative  cost  of  the  two 
sj'Stems. 


Cost  of  Transmission  Lines 

At  the  recent  convention  of  the  N.  E.  L.  A..  Mr.  T.  C. 
Martin  contributed  a  paper  containing  the  following  data 
with  reference  to  the  cost  of  two  6600  volt  lines,  respectively 
17.5  and  14.5  miles  in  length.  It  will  be  noticed  that  tele- 
phone and  railway  crossings  constitute  a  considerable  addi- 
tional item  in  the  cost  figures;  on  the  longer  line  there 
are  32  telephone  and  railway  crossings,  and  on  the  shorter 
line,  9.  It  will  be  noted  that  both  these  lines  show  a  loss 
in  operation,  but  it  is  understood  that  they  were  built  with  an 
eye  to  the  future,  when  the  business  developed  by  their  pre- 
sence shall  have  taken  on  a  much  greater  volume.  The  figures 
are  interesting  as  being  typical  of  what  may  be  expected  of 
many  of  our  branch  lines  now  being  run  in  Canadian  rural 
districts. 

Table  I.— Cost  Data  for  17.5   Mile,  6600-VoIt  Line— 
Thirty-Two  Crossings 

Actual   cost   of  line $3fi,46.i.0O 

Additional     cost     for     crossing     construction,   1911 

N.E.L.A.  specifications 2,55;i.2S 

Total $29,016.28 

Actual   annual   revenue $4. 3^0. ,35 

Operation  and   fixed  charges: 

(a)  Line  as  built: 

Depreciation    (average   5.2  per   cent.) $1,378.15 

Operating 948.86 

Maintenance 194.94 

Taxes 105.63 

Interest.  8  per  cent 2,117.04 

Total   operating   cost   for  year $4,744.62 

Loss  per  year $394.27 

Loss  in  per  cent,  of  actual  cost  of  line 1.49 

Loss  in  per  cent,  of  annual  revenue 9.10 

(b)  With   crossing  construction   included: 

Depreciation $1,531.35 

Operating 948.86 

Maintenance 194.94 

Taxes 105.63 

Interest,  8  per  cent 2,331.30 

Total   operating  cost   for  year $5,102.08 

Loss  per  year $751.73 

Loss  in  per  cent,  of  actual  cost  of  line,  plus  crossing 

construction   costs 2.6 

Loss  in  per  cent,  of  annual  revenue 17.3 

Number   of   crossings 32 

Total  estimated  cost  of  crossing  construction  ...  $2,533.28 
Average  cost  per  crossing $79.79 

Table  II.— Cost  Data  for  14.5-Mile,  6600-Volt  Line- 
Nine  Crossings 

.\clual   cost  of  line $18,829.00 

.\dditional      cost      for     crossing   construction,    1911 

N.E.L.A.   specifications 886.86 

Total $19,715.86 

Actual  annual  revenue $3,727.45 

Operation  and  fixed  charges: 
(a)   Line  as  built: 

Depreciation   (average  5.35  per  cent.) $1,006.31 

Operating 1,006.95 

Maintenance 245.20 

Taxes 90.77 


Interest 1,506.32 

Total   operating  cost  per  year $3,855.55 

Loss  per  year $128.10 

Loss  in  per  cent,  of  actual  cost  of  line 0.68 

Loss  in  per  cent,  of  annual  revenue 3.44 

(b)    With   crossing  construction  included: 

Depreciation    . ." $1,069.48 

Operating 1,066.95 

Maintenance 245.20 

Taxes 90.77 

Interest 1,577.27 

Total  operating  cost $4,049.67 

Loss   per   year ...  $322.22 

Loss  in  per  cent,  of  actual  cost  of  line,  plus  crossing 

construction   costs 1.63 

Loss  in  per  cent,  of  annual  revenue 8.65 

Number  of  crossings 9 

Total    estimated    cost    of   crossing   construction    .  .  .  $886.86 

.\verage   cost   per  crossing $98.54 


Parcel  Post  Service  by  Electric  Vehicle 

The  Electric  \'ehicle  Association  of  America  have  just 
published  some  interesting  information  regarding  the  use  of 
electrics  in  parcel  post  delivery  and  mail  collection  at  a  num- 
ber of  different  points  in  the  United  States.  The  first  case 
refers  to  a  demonstration  in  Denver,  Col.,  where  a  total  of 
46.3  miles  was  covered  in  7  hours  and  12  minutes,  and  an 
actual  running  time  of  6  hours  and  23  minutes.  One  hundred 
and  fifty  packages  were  delivered  and  143  stops  made,  so  that 
the  time  consumed  in  driving  to  and  making  the  delivery  at 
each  stop  was  2  minutes  40.7  seconds,  and  the  average  time 
of  driving  to  and  delivering  each  package  2  minutes  33.2  sec- 
onds. The  average  number  of  stops  per  mile  was  3.06.  This 
was  a  1,000  pound  truck  with  a  capacity  of  18.14  kw.h.  The 
energy  actually  consumed  was  14.1  kw.h.,  which  at  3.6  cents, 
tlie  local  rate,  works  out  to  50.7  cents  or  1.0  cents  per  mile, 
or  .35  cents  per  stop,  or  .33  cents  per  package. 

Another  demonstration  was  made  of  collecting  mail, 
using  the  same  truck,  and  in  this  case  26.5  miles  were  covered 
in  4  hours  and  28~minutes,  in  which  time  147  collections  were 
made  with  137  stops.  The  average  time  consumed  in  driv- 
ing to  and  making  the  stops  was  1  minute  57.3  seconds,  and 
the  average  time  in  driving  to  and  making  each  collection 
was  1  minute,  49.4  seconds.  The  average  number  of  stops 
per  mile  was  5.17.  The  cost  of  current  in  this  case  worked 
out  to  44.6  cents,  being  12.39  kw.h.  at  3.6  cents,  making  the 
cost  per  mile  1.7  cents,  the  cost  per  stop  .32  cents  and  the  cost 
per  collection  .30  cents. 

The  report  further  adds  that  for  postal  service  in  the 
United  States  it  seems  evident  that  motor  vehicles  must 
necessarily  supersede  the  older  horse-vehicle  equipment,  and 
during  the  past  five  or  six  years  a  number  of  motor  vehicles 
have  been  employed.  Conspicuous  among  these  has  been  the 
satisfactory  performance  of  20  to  30  electrics  in  service  in 
New  York  City  during  the  four-year  contract  period  closed 
last  year. 

Twelve  of  these  electric  trucks  are  now  in  service,  mak- 
ing deliveries  from  19  postal  sub-stations  in  New  York  to 
addresses  of  large  and  heavy  packages  sent  through  the  par- 
cel post.  This  service  was  begun  with  the  inauguration  of 
the  parcel  post,  seven  vehicles  having  been  used  during  the 
lirst  month,  fifteen  for  a  subsequent  period,  and  later,  due 
to  changes  in  the  system,  this  number  has  been  reduced  to 
the   twelve  mentioned. 

303  deliveries  per  day  per  vehicle 

During  one  winter  month  in  27  days  these  machines 
travelled  7,111  miles,  and  delivered  98,243  parcels.  At  this 
rate  the  parcel-post  truck  fleet  covered  an  average  distance 
of  263  miles  per  day,  or  22  miles  per  individual  vehicle. 
These  vehicles,  it  should  be  noted,  have,  however,  capacities 
of  45   miles  per  charge.     Deliveries  were   made  at   the   rate 
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of  3,628  parcels  per  day,  or  about  '.WS  per  day  per  vehicle. 
The  average  distance  travelled  per  package  delivered  was 
0.0724  miles,  or  3G2  feet.  At  the  rental  paid  by  the  Govern- 
ment for  this  delivery  service,  the  average  cost  per  parcel 
was  3.3  cent,  not  including,  however,  the  salary  of  the  car- 
rier, who  accompanied  the  truck  on  its  round,  and  made  the 
actual  deliveries  to  addresses. 

In  addition  to  the  electric  trucks  just  mentioned  a  num- 
ber of  large  machines  are  used  for  mail  haulage  between 
the  New  York  City  depots  and  postal  stations.  Some  of 
these  cars  have  been  in  service  five  or  six  years,  having  been 
used  24  hours  per  day  in  the  year  during  much  of  this  per- 
iod. Such  mail  service,  according  to  those  familiar  with  its 
requirements,  is  one  of  tin-  most  exacting  to  which  motor 
trucks  can  be  applied. 

Cost  of  day's  run  $5.60 
The  three  electric  delivery  wagons  used  by  the  Indian- 
apolis Post  Office  have  proven  very  reliable  and  it  is  de- 
clared have  never  failed  to  perform  any  service  that  they 
have  been  called  upon  to  do.  In  point  of  speed  and  mileage 
they  have  been  found  ample  for  parcel  delivery,  for  the 
requirements  in  this  direction  are  all  within  the  range  of 
their  capacity.  In  a  seven-hour  working  day  these  electric 
wagons  averaged  271.5  parcels  in  189  stops  over  a  distance  of 
18.75  miles.  The  cost  of  the  day's  run,  not  including  the 
wages  of  the  carrier,  was  .$5.60.  The  unit  costs  were  as 
follows: 

Stops  per  mile 6.02 

Cost  per  stop 3.25       cents 

Cost  per  parcel 2.06       cents 

Cost  per  parcel  mile O.noil  cents 

Last  year  the  Parcel  Post  Delivery  Committee  of  the 
Electric  Vehicle  Association  of  America,  having  the  co- 
operation of  the  N.  E.  L.  A.,  conducted  a  very  extensive 
campaign  with  all  the  government  officials  at  Washington, 
the  postmasters  generally  throughout  the  country,  central 
stations  and  electric  vehicle  manufacturers,  with  the  object 
of  inducing  the  Post  Office  Department  authorities  to  recog- 
nize the  value  which  had  been  credited  by  the  most  con- 
servative business  organizations  throughout  the  country 
to  the  electric  vehicle  as  a  transportation  utility  in  city 
services. 

250  Electrics  average  30  m.  per  day 

The  comprehensive  delivery  system  of  Marshall,  Field 
&  Company,  Chicago,  is  one  of  the  best  examples  of  the 
success  of  the  electric  in  a  house  to  house  delivery.  It  should 
be  borne  in  mind  that  the  parcels  post  delivery  is  so  similar 
to  any  house  to  house  delivery  such  as  department  stores 
use,  that  their  successful  operation  by  such  organizations  as 
Marshall,  Field  &  Company  should  have  considerable  weight 
with  the  post  office  authorities.  There  are  at  present  230 
electrics  used  by  Marshall,  Field  &  Company,  which  have 
an  average  mileage  of  28  to  30  miles  per  day,  some  of  the 
lighter  vehicles  travelling  as  far  as  40  miles  per  day.  To  do 
the  same  work  from  850  to  900  horses  would  be  required. 
The  following  is  a  list  of  some  oTthc  largest  electric  vehicle 
"fleets"  in  three  other  cities.  Gasoline  trucks  are  used  for 
long  hauls: 

Ward  Baking  Co.  uses  GIO  electrics,  42  gasoline  trucks. 
Adams  Express  Co.,  326  electrics,  160  gasoline  trucks. 
American   Express  Co.,  220  electrics,  154  gasoline  trucks. 
Jacob  Rupert,  145  electrics,  37  gasoline  trucks. 
Geo.  Ehret  Brewery,  136  electrics. 

Commonwealth   Edison,  114  electrics,   2  gasoline   trucks. 
N.   E.   Edison,  130  electrics,  3  gasoline   trucks, 
Gimble  Bros.,  110  electrics,  97  gasoline  trucks. 
Carson   Pirie  &  Scott,  67  electrics,  21   gasoline  trucks. 

The  firm  of  Chas.  A.  Stevens  Bros,  advise  as  follows, — 
"Wc  were  the  first  comi)aMy  in  Cliicago  to  install  an  electric 


for  delivery  purposes.  That  was  in  1897.  We  find  the  elec- 
tric very  well  adapted  to  our  work.  Contrary  to  usual  prac- 
tice this  company  has  its  electrics  in  use  in  subur1)an  de- 
livery, and  find  that  they  are  all  that  can  be  desired." 

Such  statements  from  conservative  houses  mean  a  great 
deal,  and  the  above  list  of  installations  bears  witness  further 
to  the  possibilities  of  the  economy  of  the  electric  when  ap- 
plied to  the  functions  desired  in  the  haulage  and  delivery 
of  parcel  post  material.  The  electric  vehicle  is  particularly 
well  suited  for  house  to  house  delivery  or  other  transporta- 
tion work  requiring  frequent  starting  and  stopping  due  to 
the  extreme  simplicity  of  operation  and  absence  of  all  gear 
shifting. 


That  Peak  Load  Problem 

We've  rustled  for  power  contracts  and  landed  a  lot  as  well, 

well, 
We've  hunted  the  country  over  for  fancy  outfits  to  sell, 
We've  peddled  electric  irons,  we've  boosted  electric  pots, 
And  gathered  up  fans  and  sold  'em  in  regular  carload  lots. 
We've   hinted   and   preached   and    threatened   and   advertised 

year  on  year 
And  talked  to  the  folks  like  Uncles  and  written  'em  plain  and 

clear. 
But  in  spite  of  our  ceaseless  efforts,  our  labors  almost  sub- 
lime 
Full  half  of  our  power  units  are  idle   most  of  the  time. 

And  that's  the  fault  of  peak  load 

(It  never  is  a  weak  load) 
Which  jumps  upon  the  backs  of  us  at  certain  times  of  day 

A  bold  and  not  a  meek  load, 

A  make-)'ou-swear-a-streak  load. 
Oh,  if  it  weren't  for  peak  load  our  labor  would  be  play. 

The  sun  goes  down  in  the  western  sky  and  the  stars  come  into 

sight, 
And  the  homes  of  the  busy  city  are  drawing  on  us  for  light. 
The  theatres  glow  in  glory,  the  signs  and  the  street  lights 

glare. 
And  here  at  the  central  station  we've  worry  enough  to  spare. 
For  the  straining  boilers  trouldc,  the  laboring  engines  throb 

And  we  start  up  the  whole  equipment  to  handle  the  heavy  job. 
It's  trouble  enough  on  week  days  to  manage  the  problem  well 
And  then  when  Saturday   Night  comes  round — say  S.VTUR- 
DAY    night    is    Hell! 

And   so  we   cuss  the  peak  load 

The  big  load,   the   freak  load. 
\\  liich  jumps  upon  the  backs  of  us  at  certain  times  of  day, 

A   strong   and   not   a   weak   load 

A   make-you-swear-a-streak   load, 
Oh,  if  it  weren't  for  peak  load  our  labor  would  be  play. 

If  only  the  load  were  steady  each  hour  of  llic  twenty-four 
We  wouldn't  be  fretting  and  fuming  and   figuring  any   more 
On  boosting  the  "off  hour"  business  by  every  kind  of  scheme; 
But  the  peak  load  still  is  with  us  and  life  is  no  idle  dream. 
For  all  of  the  new  inventions  we've  brought  to  the  public's 

view 
Electric  curling  irons  and  vacuuiti  cleaners,  too, 
For  all  our  advertising,  our  urging  in  prose  and  rhyme, 
Full  half  of  our  power  units  are  idle  most  of  tlic  time. 

And  that's  the  fault  of  peak  load 

(It   never   is  a  weak  load) 
\\'hich  jumps  upon  tlie  hacks  of  us  at   ccrliiin   times  of  day, 

A  not  at  all   unii|ue  load 

Yet,  in  a  way,  a  freak  load 
(Jh,  if  it  weren't  for  peak  load  our  labor  wcudd  be  play. 

By   Bcrton   Bralev.   in    Power. 
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The    ''Science''    of  Electric    Cookin 

Marked  economies  may  be  effected  in  kitchen  operations  by  a  study  of  the  different  variable 

factors  in  the  use  of  the  electric  range.    The  home  now  affords  as  great  scope  for 

system  and  capable  management  as  the  factory  or  the  office.    The 

"electric"  changes  housework  from  a  drudgery  to  a  profession. 


As  the  use  of  electricity  has  Ijeen  extended  to  new  fields 
of  endeavor  it  has  been  the  province  of  the  electrical  engi- 
neer to  invade  these  fields  with  the  purpose  of  studying  the 
processes  and  developing  better  apparatus.  The  first  step 
has  usually  been  to  replace  with  electricity  the  former  source 
of  energy,  keeping  much  of  the  old  type  of  apparatus.  After 
a  detailed  study  has  been  made  of  the  requirements,  how- 
ever, new  apparatus  is  usually  developed  which  incorporates 
to  a  greater  extent  the  advantages  of  the  new  source  of 
energy. 

The  first  electric  ovens  were  constructed  by  replacing 
the  burners  of  a  gas  oven  with  electric  heating  coils.  Since 
the  first  electric  ovens  were  made  there  has  been  consider- 
able improvement  in  the  design  and  construction  of  the  elec- 
tric oven.  This  development  has  resulted  in  a  more  reliable 
piece  of  apparatus  and  a  lower  operating  cost,  but  practically 
no  study  has  been  made  of  the  proper  conditions  for  cooking 
food  which  make  for  greater  convenience  and  economy  of 
operation.  The  present  stage  in  the  development  of  electric 
cooking  might  be  compared  to  the  conditions  which  would 
have  obtained,  if  all  the  progress  in  electric  lighting  had 
resulted  only  in  increasing  the  life  and  efficiency  of  the  elec- 
tric light  without  adding  in  any  way  to  our  knowdedge  of  the 
proper  arrangement  and  character  of  lights  to  use  under 
various  conditions.  Before  the  advent  of  the  electric  light 
very  little  was  known  of  the  principles  of  illumination  so  as 
to  obtain  the  greatest  efficiency  of  operation.  Before  the 
introduction  of  electric  cooking  and  even  to-day  very  little 
is  known  of  the  proper  conditions  of  time  and  temperature 
to  use  in  cooking  various  articles  of  food  so  as  to  secure 
the  greatest  eflicicncy.  With  clieap  fuels  and  inefficient 
stoves  it  makes  little  difference  whether  a  particular  article 
of  food  is  cooked  for  half  an  hour  at  200  deg.  cent,  or  for 
one  hour  at  150  deg.  cent,  as  long  as  the  quality  is  satisfac- 
tory. Willi  electric  cooking,  however,  the  temperature  at 
which  food  is  cooked  makes  a  considerable  difference  in  the 
cost    of    the    cooking. 

It  is  the  purpose  of  this  article  to  study  the  operation 
and  design  of  electric  ovens,  witli  tlie  view  of  determining 
some  of  the  factors  which  will  increase  the  popularity  and 
economy  of  electric   cooking. 

Apparatus  Used 

In  order  to  determine  llie  losses  of  energy  in  electric 
cooking  and  the  best  methods  of  preparing  various  articles 
of  food  in  electric  ovens,  tests  were  made  on  three  commer- 
cial ovens  and  an  experimental  oven.  Each  commercial  oven 
was  selected  as  representing  a  general  type  of  electric  oven 
in  use  for  domestic  cooking. 

Oven  No.  1  was  a  large  range  suitable  for  a  good  size 
family.  The  inside  dimensions  of  the  oven  were  13  in.  by  12 
in.  by  18  in.  Two  heating  units  are  used,  one  in  the  top  and 
one  in  the  bottom  of  the  oven.  Each  unit  consists  of  two 
heating  coils  controlled  from  a  snap  switch  on  the  front 
of  the  oven  so  as  to  consume  2.30,  440,  or  880  watts.  From 
one  to  two  inches  of  mineral  wool  is  used  as  heat  insulation. 
The  outside  surface  of  the  oven  is  blued  steel  with  nickeled 
legs  and  trimmings.  The  oven  door  is  12  by  18  inches  and 
1.5    in.    thick.      It    fits    tightly   and   clamps    securely    in    place 
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when   shut.     Three   heating  units  are  also   placed   on   top   of 
the  stove  for  the  cooking  which  is  not  done  in  the  oven. 

Oven  No.  2  was  a  sniall,  well  insulated  oven  suitable  for 
a  small  or  medium  size  family.  The  inside  dimensions  of 
the  oven  are  9.5  in.  wide,  10  in.  deep,  and  12  in.  high.  The 
mside  finish  is  seamless  drawn  aluminum  and  the  outside 
is  blued  steel  with  nickeled  trimmings.  Two  and  one-half 
inches  of  mineral  wool  is  used  for  heat  insulation.  An  iron- 
clad heating  element  is  placed  in  the  bottom  of  the  oven. 
The  heating  element  consumes  500  watts  when  connected  to 
a  110  volt  circuit.  The  heat  cannot  be  turned  partly  oflF  as 
there  is  only  one  heating  element.  There  is  no  heating  unit 
in  the  top  of  the  oven.  Underneath  the  oven  is  an  automatic 
temperature  control  which  may  be  set  at  various  values  by 
means  of  a  dial.  The  dial  is  graduated  in  arbitrary  numbers 
from  one  to  eleven.  When  the  handle  of  the  dial  is  set  at  a 
given  number  a  thermostat  will  open  the  circuit  of  the  heat- 
ing element  as  soon  as   tlie   inside   of  the  oven   has   reached 


Fig    1.    Oven  No.  4.  specially  insulated. 

a  certain  temperature.  As  the  oven  cools  the  thermostat 
must  be  reset  by  hand  by  pushing  the  handle  of  the  dial. 

Oven  No.  :i  was  one  of  the  well-known  makes  of  fireless 
cookers  with  a  heating  element  placed  underneath  the  inner 
lining.  The  inside  dimensions  are  10.5  in.  deep  and  12.5  in. 
diameter.  The  inside  lining  is  seamless  drawn  aluminium 
and  the  outside  finish  is  varnished  oak.  The  sides  and  bot- 
tom are  insulated  with  powdered  kieselguhr  while  the  cover 
is  insulated  with  granulated  cork.  The  oven  uses  500  watts 
at  110  volts.  There  is  no  method  of  turning  the  oven  partly 
oflF. 

Oven  No.  4  was  constructed  by  the  author  so  as  to  ob- 
tain data  on  the  characteristics  of  an  especially  well  insu- 
lated oven.  The  inside  dimensions  were  the  same  as  oven 
No.  2.  A  220,  440,  880-watt  heating  unit  was  placed  in  the 
bottom  of  the  oven  and  a  440-watt  heating  unit  was  placed 
in  the  top.  Sheet  iron  was  used  for  the  inside  lining  of  the 
oven.  A  four  inch  layer  of  a  commercial  l)rand  of  diatom- 
inous  insulating  brick  was  used  for  insulation.  Later  four 
inches  of  cork  board  was  added,  see  Fig.  1.     This  was  put 


22 


•THE     ELECTRICAL     NEWS 


August  15,  1915 


on  willi  cciiK'iil  and  no  ontsitlc  oovcrinK  was  used  except  on 
the  front  and  the  door  which  were  covered  with  wood. 

Tlie  temperature  of  the  ovens  was  measured  by  means 
of  copper-constantan  thernio-coni)les.  An  indicator  galvano- 
meter and  a  recording  galvanometer  were  used  to  determine 
the  e.ni.f.  of  the  thermo-couples.  The  recording  galvano- 
meter traced  a  curve  by  intermittent  contact  on  a  circular 
smoked  chart.  Both  the  indicating  and  the  recording  gal- 
vanometer were  calibrated  for  the  copper-constantan  thermo- 
couples l>y   means  of  mercury   tlieriuometers   certified   l)y   the 
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Fig.  2— Total  losses  from  healed  surfaces  in  air.    I  onvcction 
loss  is  for  vertical  surfaces 

1.  Black  body.  3.  Pure  silver. 

2.  Oxidized  copper.  4.  Convection  only. 

Bureau  of  Standards.  The  calibration  was  made  by  slowly 
heating  the  thermo-couple  and  thermometer  in  an  oil  bath. 
In  the  oven  the  wires  of  the  thermo-couple  were  en- 
closed in  a  glass  tube  and  separated  by  mica.  Outside  the 
oven  they  were  enclosed  in  rubl)er  tubing.  The  cold  junc- 
tion was  kept  at  zero  degrees  cent.  l)y  immersion  in  ice 
water.  Two  thermo-couples  were  used  in  series  so  that  a 
larger  deflection  was  obtained  and  as  the  hot  junctions  were 
in  different  parts  of  the  oven  the  temperature  recorded  was 
a  mean   of  the   two  values. 

In  oven  No.  1  an  extra  thermo-couple  was  inserted  for 
measuring  the  internal  temperature  of  food.  The  wires  en- 
tered the  oven  through  two  glass  bushings  and  were  left 
bare  except  for  a  three-inch  glass  tube  at  the  end  which  was 
inserted   in   the   food. 

The  Purpose  of  Cooking 

Before  discussing  the  probleius  which  nuist  be  solved 
before  an  ideal  electric  cooking  device  can  be  perfected,  a 
word  about  the  purpose  of  cooking  foods  will  not  be  out  of 
place.  Briefly  stated,  the  objects  of  cooking  food  are:  (1) 
to  render  it  more  digestible  so  that  the  digestive  organs  can 
more  easily  digest  and  absorb  the  nutrient  parts,  (2)  to  make 
the  food  more  appetizing  by  improving  its  appearance  and 
by  developing  in  it  new  flavors,  (3)  to  sterilize  it  so  that 
it  will  keep  longer.  The  relative  importance  of  each  purpose 
depends  upon  the  article  of  food  which  is  to  be  cooked.  For 
example,  in  the  cooking  of  aniiual  foods  the  improvement 
of  the  flavor  and  the  appearance  is  the  most  important.  The 
cooking  of  these  foods,  which  are  rich  in  protein,  actually 
decreases  their  digestibility.  Tliis  is  true  at  least  of  the 
chemical  processes  of  digestion,  but  the  increased  attract- 
iveness of  well  cooked  meat  may  render  it  indirectly  more 
digestible  by  causing  a  greater  flow  of  the  digestive  juices. 

The  effect  of  heat  on  the  protein  of  foods  is  to  coagulate 
it.  This  change  occurs  at  the  comparatively  low  tempera- 
lure  of  7')  deg.  cent.  If  the  temperature  is  increased  much 
above  this  point  the  protein  tends  to  shrink  and  harden.  :iiid 
the  digestibility   of  the   food   is   greatly   lessened    thereby. 

The  effect  of  heat  on  the  starch  of  foods  is  to  make  it 
more   digestible.      In    many    vegetables   ami    unHround    cereals 


the  starch  grains  are  enclosed  in  woody  fibrous,  or  cellulose 
walls  which  are  but  slightly  affected  by  the  digestive  juices. 
The  effect  of  cooking  by  the  application  of  luoist  heat  is  to 
cause  the  starch  grains  to  swell  and  finally  to  rupture  the 
cellulose  walls.  The  starch  is  then  said  to  be  gelatinized. 
This  process  occurs  at  temperatures  much  below  the  l)oil- 
ing  point  of  water.  The  investigations  of  the  U.  S.  Depart- 
ment of  Agriculture  show  that  starch  cooked  below  the  boil- 
ing point  is  as  easy  to  digest  as  starch  that  has  been  boiled. 

The  fat  of  foods  is  practically  unaffected  chemically  by 
the  degree  of  heat  used  in  cooking. 

The  ideal  preparation  of  food  for  human  use  requires 
that  the  nutriment  which  it  contains  shall  be  utilized  to  the 
fullest  extent.  Not  only  should  the  food  be  in  such  a  state 
that  the  digestive  juices  can  best  act  on  it,  but  these  digestive 
juices  should  be  properly  stiiuulated  to  do  their  work,  by 
improving  the  taste  or  flavor  of  the  food. 

The  present-day  problem  is  to  determine  the  methods  of 
cooking  which  will  yield  the  most  in  nutrition  and  flavor 
with  a  luinimum  expenditure  of  fuel  and  labor.  The  solu- 
tion of  this  problem  will  require  careful  research  by  the  phy- 
siological-chemist, the  domestic  scientist,  and  the  manufac- 
turer of  cooking  apparatus.  Taking  into  consideration  the 
results  of  experiiuents  on  the  digestibility  of  foods  cooked 
in  various  ways,  the  problem  of  the  domestic  scientist  is  to 
definitely  determine  the  range  of  temperature  and  the  time 
of  cooking  at  each  temperature  for  all  classes  of  food.  Effects 
of  quality  and  proportion  of  ingredients,  size  of  utensils  and 
other  variables  must  be  studied  so  that  definite  rules  and 
tables  can  be  worked  out  giving  the  most  desirable  tiiues  and 
temperatures  of  cooking  any  article  of  food. 

The  problem  of  the  electrical  engineer  is  to  determine. 
from  the  range  of  temperatures  for  cooking  any  article  of 
food,  the  particular  temperature  which  is  the  most  econom- 
ical. He  must  also  perfect  an  electric  cooking  apparatus 
which  will  maintain  the  desired  temperature  with  a  luininuim 
amount  of  attention,  and  which  will  be  low  in  the  first  cost 
and   econoiuical   in   operation. 

Losses  of  Energy  in   Electric   Ovens 
During  the  past  century  there  has  been  a  great  advance 
in    the   methods   of   applying   heat    to    food.      Each    improve- 
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Fig.  3.  — F.nergy  required  to  maintain  ovens  at  constant  temp. 

ment  lias  resulted  in  less  of  the  heat  energy  being  wasted 
and  in  more  being  absorbed  by  the  food.  Each  step,  friuu 
the  open  fireplace  to  the  coal  range,  to  the  gas  stove  and 
finally  lo  the  electric  oven  has  been  marked  by  the  use  of 
more  expensive  fuel,  greater  heat  elhciencv,  aiul  better  con- 
ind  of  the  heat. 

I'^xcept  in  a  few  localities,  for  the  same  number  of  heat 
units  delivered  at  the  meter,  electricity  is  more  expensive 
than  gas  or  coal.  Hence,  it  is  only  by  studying  carefully  the 
most    ecinomiial    features    of    design    and    operation    of    elec- 
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trie  cooking  apparatus  that  electricity  will  be  able  to  com- 
pete with  gas  and  coal.  A  study  of  the  heat  losses  in  cook- 
ing is,  therefore,  of  considerable  importance  to  the  designer 
of  electric  cooking  apparatus. 

Convection  and  Radiation 

If  an  electric  oven  is  supplied  with  heat  at  a  constant 
rate,  say  1.000  watts,  the  temperature  of  the  oven  will  in- 
crease rapidly  at  first  and  then  more  slowly  until  it  finally 
reaches  a  constant  value.  From  the  law  of  the  conservation 
of  energy  it  follows  that  if  there  is  no  food  in  the  oven  the 
same  amount  of  energy  is  lost  into  the  room  as  is  supplied 
by  the  heating  coil.  This  heat  is  lost  in  two  ways.  l)y  con- 
vection and  radiation. 

The  radiation  loss  consists  of  waves  of  energy  similar 
to  light  waves,  but  of  diflferent  lengtli.  The  amount  of  the 
energy  radiated  depends  upon  the  nature  of  the  surface  the 
temperature  of  the  surface  and  the  temperature  of  the  sur- 
roundings. It  is  independent  of  the  shape  of  the  radiating 
surface.  The  convection  loss,  however,  depends  upon  the 
shape  and  the  position  of  the  surface  as  well  as  the  tem- 
perature of  the  surface  and  the  surroundings.  It  is  inde- 
pendent of  the  nature  of  the  surface. 

The  radiation  and  convection  losses  from  horizontal  and 
vertical  plane  surfaces  have  been  determined   for  various  ma- 


•^ 

. 

lOOC 
900 

4 

800 

TOO 

'coo 

/ 

S 

4 

t,m 

/ 

// 

// 

/ 

/jy 

y 

/ 

^/ 

y^ 

^A 

1^ 

^ 

0 

^ 

/> 

-^ 

0 

X 

1 

0«NT 

«    1 

£MP  CENT 

0            20 
DEC 

0         2W 

/ 

900 

/ 

/ 

/ 

^600 

/ 

/ 

1 
^'00 

f 

/ 

/ 

^jOC 

i 

/ 

h 

f/ 

/' 

/ 

// 

0 

/ 

S( 

) 

10 

0           1 

9           20( 

J        250 

Fig.  4. 


-Energy  required  to  preiieat 
ovens. 


OVEN  TEMP  CENT  OEC. 

Fig.  5.— Energy  to  maintain  constant 
av.  temp,  of  oven  No.  1:  door 
opened  15",  at  3  min. 
intervals. 

terials.     Fig.  3  shows  the  cnnveclion  and  radiation  losses  for 

vertical   plane   surfaces   for   temperatures   up   to   250   deg.,   the 

highest  used  in  cooking. 

As  shown  by  the  curves,  the  radiation  loss  from  a  black 
body  constitutes  a  large  part  of  the  total  loss,  while  the 
radiation  from  a  polished  silver  surface  forms  but  a  small 
part  of  the  total  loss.  For  all  other  surfacs  the  radiation 
loss  lies  between  that  of  a  silver  surface  and  a  black  surface; 
the  convection  being  the  same  for  all  surfaces. 

There  are  two  ways  in  which  the  heat  loss  of  an  electric 
oven  may  be  reduced.  Consider  an  oven  of  given  inside  di- 
mensions built  on  the  plan  of  an  ordinary  gas  oven,  with  a 
black  outside  surface  and  no  heat  insulation.  The  tempera- 
ture of  the  outside  surface  will  be  within  a  few  degrees  of 
the  temperature  of  the  oven.  A  large  amount  of  energy  will 
be  required  to  maintain  a  cooking  temperature  inside  the 
oven.  Since  the  convection  and  radiation  losses  depend  on 
the  temperature  of  the  outside  surface  the  losses  will  be 
greatly  reduced  if  this  temperature  can  be  decreased.  If  the 
inner  and  the  outer  surface  of  the  oven  are  separated  a  few 
inches  and  the  interventing  space  filled  with  a  poor  conduc- 


tor of  heat  such  as  mineral  wool,  kieselghur,  or  poplox,  there 
will  be  a  large  drop  in  temperature  between  the  inner  and 
the  outer  surfaces,  because  the  heat  will  be  conducted  very 
slowly  away  from   the  hot  interior. 

Suppose  that  enough  heat  insulation  were  introduced 
to  reduce  the  outside  temperature  from  200  deg.  to  110  deg. 
cent.;  the  watts  lost  per  sq.  cm.  of  outside  surface  would  be 
reduced  from  0.;i7  to  0.12  as  shown  by  the  curves  of  Fig.  2. 
Stated  in  another  way,  the  energy  required  to  maintain  the 
inside  temperature  of  the  oven  at  its  former  value  would  be 
reduced  from  1,000  watts  to  325  watts  for  the  same  outside 
surface.  For  the  same  inside  dimensions,  however,  the  area 
of  the  outside  will  be  larger  because  of  the  added  insulation 
and  hence  the  energy  will  be  slightly  greater  than  the  above 
value. 

Another  method  of  reducing  the  heat  losses  would  be 
to  silver-plate  the  outside  of  the  oven.  The  heat  loss  would 
then  be  decreased  from  0..37  watts  per  sq.  cm.  to  0.13,  or  the 
energy  required  to  maintain  the  same  inside  temperature 
would  be  reduced  from  1,000  watts  to  350  watts.  By  a  com- 
bination of  the  two  methods  the  input  of  the  oven  for  the 
required  internal  temperature  would  be  reduced  from  1,000 
watts  to  165  watts. 

To  silver  plate  the  outside  surface  of  an  electric  oven 
would  be  too  expensive  to  be  practical,  but  there  are  cheaper 
surfaces  which  radiate  a  small  amount  of  energy  compared 
to  the  ordinary  black  oven.  A  white  enameled  surface,  for 
instance,  would  be  much  more  efficient  than  the  black  sur- 
face. A  place  in  which  nickel  plating  could  be  used  to  good 
advantage  would  be  around  the  edge  of  the  oven  door.  Be- 
cause of  the  good  heat  conductivity  of  the  metal  which  con- 
nects the  inner  and  outer  surfaces  of  the  oven  around  the 
door,  the  outside  temperature  of  the  oven  is  considerably 
liigher  around  the  edge  of  the  door  than  elsewhere  on  the 
outside.  If  the  nickeled  plating  now  used  on  the  legs  and 
tlic  corners  of  the  stoves  were  put  around  the  edge  of  the 
door,  it  would  help  to  decrease  the  losses  and  the  cost  of 
the   oven   would   be   no   greater. 

The  heat  losses  from  an  electric  oven  can  be  easily  de- 
termined by  measuring  the  energy  input  and  the  temperature 
after  the  equilibrium  conditions  are  established.  The  heat 
losses  for  the  ovpns  tested  were  obtained  in  the  following 
manner:  .\  thermo-couple  inside  the  oven  was  connected  to 
a  recording  galvanometer.  A  given  amount  of  energy  was 
turned  on  so  that  the  temperature  of  the  oven  increased, 
until  finally,  the  heat  lost  equalled  the  energy  measured  by 
the  wattmeter.  The  tests  were  continued  until  the  oven  tem- 
perature had  remained  constant  for  at  least  two  hours.  This 
was  repeated  for  other  values  of  energy  input  and  curves 
were  plotted  between  oven  temperature  and  watts  input  as 
shown  in  Fig.  3.  It  will  be  noticed  that  the  curves  obtained 
are  straight  lines,  all  cutdng  the  temperature  axis  at  room 
temperature.  .Although  very  exact  measurements  might  show 
a  slight  upward  tendency  at  higher  temperatures,  the  pre- 
sent results  with  a  maximum  error  of  2  per  cent,  are  suffi- 
cient  for  practical   use. 

Since  the  character  of  the  surface  and  the  outside  area 
will  remain  constant  for  a  particular  oven  the  above  curves 
showing  the  relation  between  oven  temperature  and  the 
energy  lost  by  radiation  and  convection  should  be  similar  to 
the  curves  shown  by  Fig.  2  (Langmuir).  The  apparent  dis- 
crepancy can  be  accounted  for  in  that  the  greatest  outside 
temperature  of  the  ovens  tested  was  only  80  deg.  cent,  and 
below  that  temperature  Langmuir's  curves  do  not  depart 
perceptibly  from  a  straight  line. 

As  will  be  shown  later,  the  temperature  energy  curves 
of  Fig.  3  are  very  useful  in  comparing  the  economy  of  various 
ovens  for  the  cooking  of  any  article  of  food.  Since  one  point 
of  the  curve  will  be  zero  energy  at  room  temperature,  only 
one  determination  is  necessary  to  plot  the  curve  for  any  par- 
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licular  oven.  Fur  a  givc-n  room  tcmperalurc.  measure  tlie 
watts  input  ami  the  temperature  of  the  oven  after  it  has 
become  constant.  A  straight  line  between  this  point  and  a 
point  on  the  temperature  axis  will  give  the  heat  lost  from 
the  oven  at  any  oven  temperature.  These  results  give  the 
energy  lost  through  the  insulation  and  the  metal  around  the 
edge   of   the   door. 

Preheating 
Tlie  heat  losses  of  an  electric  oven  may  he  separated 
into  the  losses  occurring  before  and  after  the  food  is  inserted 
in  the  oven.  In  many  kinds  of  cooking,  such  as  baking  bis- 
cuits and  cake,  the  food  must  be  placed  in  a  hot  oven  as 
soon  as  it  is  prepared.  Since  for  domestic  purposes  an  oven 
is  never  used  continuously,  it  cools  oflE  during  the  interval 
in  which  it  is  idle.  Before  it  can  be  used  again  the  inside 
of  the  oven  and  the  enclosed  air  must  be  heated  up  to  a 
cooking  temperature.  This  operation  is  called  preheating. 
The  amount  of  energy  required  to  preheat  an  oven  to  the 
desired  temperature  depends  on  the  insulation  of  the  oven, 
its  size  and  the  thermal  capacity  of  the  inside,  and  the  size 
of  the  heating  coils.  The  amount  of  energy  required  to  pre- 
heat the  ovens  tested  was  obtained  by  taking  simultaneous 
readings  of  the  temperature  and  the  waft  hour  meter.  Fig.  4 
shows  the  results  obtained.  It  will  be  noticed  that  although 
oven  No.  4  was  better  insulated  than  oven  No.  2.  it  required 
more  energy  for  the  preheating.  This  was  probalily  due  to 
the  greater  heat  capacity  of  the  inside  lining  and  the  insula- 
tion. The  eflfect  of  too  small  a  heating  coil  is  shown  for 
the  curve  for  oven  No.  :i.  For  big  temperatures,  the  energy 
required  for  preheating  this  oven  is  altogether  too  large 
for  the  size  of  the  oven.  The  time  required  for  the  oven 
to  reach  a  baking  temperature  of  250  deg.  cent,  was  2.5 
hours.  In  order  that  the  electric  energy  for  preheating  shall 
be  as  small  as  possible  the  inner  parts  of  the  oven  should 
have  as  small  heat  capacity  as  is  practical  and  the  heating 
coils  should  be  large  enough  to  heat  the  oven  to  the  desired 
temperature  a  fairly  short  time.  If  the  time  required  for 
the  oven  to  reach  the  desired  cooking  temperature  is  ex- 
cessive not  only  is  there  a  delay  in  the  cooking  operation, 
but  a  larger  amount  of  the  energy  is  lost  into  the  room 
by   radiation   and   convection    during   the   preheating. 

Heat  Loss  When  the  Oven  Door  is  Opened 
In  preparing  food  which  cannot  l)e  placed  in  a  cold 
oven  and  heated  gradually,  there  is  a  loss  of  heat  when  the 
oven  door  is  opened.  The  amount  of  this  loss  and  the  fall 
of  temperature  of  the  oven  were  determined  for  oven  No.  1 
as  follows:  the  energy  input  was  measured  by  means  of  a 
watt  meter  and  was  kept  constant  for  each  lest.  Tlie  tem- 
perature of  the  oven  was  obtained  by  means  of  a  tluinio- 
couple  and  the  recording  galvanometer.  The  variatitin  of 
the  temperature  when  the  oven  door  was  ojjened  for  15  sec. 
at  3  min.  intervals  was  determined.  The  average  tempera- 
ture gradually  changes  and  linally  reaches  a  constant  value. 
A  curve  plotted  between  these  average  temperatures  and  tlie 
energy  input  is  shown  in  Fig.  5.  The  difference  between  the 
ordinates  of  this  curve  and  the  similar  curve  obtained  with 
the  door  closed  evidently  represents  the  energy  lost  by  open- 
ing the  door.  From  these  values  the  energy  lost  each  time 
the  door  is  opened  is  readily  calculated. 

|Our    next    issue    will    describe    specific    experiments    in 
roasting    and    baking. — Editor.] 


Athens  to  Put  in  New  Plant 
The  village  of  Athens,  Ont.,  contemplates  installing  an 
electric  lighting  system  and  is  calling  tenders.  The  capacity 
of  the  system  required  will  be  approximately  I.IIOO  twelve 
watt  lamps.  Provision  is  made  for  a  street  lighting  system  to 
use  50  twenty-five  watt  lights  installed  on  goose-neck  fixtures 
with    simple   reflectors. 


Bell  Tel.  Co.   Have  Sent   Many   Men 

The  Bell  Telephone  Company  are  doing  their  share  in 
the  work  of  defeating  the  Germans.  About  ISO  men  have 
gone  to  the  front,  and  every  one  of  these,  said  Mr.  C.  F. 
Sise,  Jr.,  managing-director,  in  addressing  a  recruiting  meet- 
ing of  the  employees  of  the  company,  had  his  position  assured 
for  him  when  he  came  back.  The  company  are  also  giving 
half  pay  to  the  dependents  of  the  married  men  at  a  cost  of 
$45,000  a  year.  "Hitherto,"  continued  Mr.  Sise,  "we  have 
preached  recruiting  amongst  the  unmarried  men.  Now  we 
are  calling  upon  all  fit  men  to  lake  their  share  in  the  great 
fight  for  freedom.  We  ask  you  to  do  your  share,  you  can 
see  that  the  company  is  doing  its  end." 


State   Regulation   of   Electrical   Utilities 

In  the  report  of  the  Public  Policy  Committee  presented 
at  the  Annual  Convention  in  San  Francisco  recently,  a  chart 
was  published  to  show  the  extent  of  the  regulation  of  elec- 
trical utilities  bj'  state  public  service  commissions.  The  com- 
mittee called  attention  to  the  fact  that  the  practice  of  regu- 
lation has  been  continued  without  exception  where  it  w'as  in 
effect  previously,  and  since  January  1.  1914,  has  been  adopt- 
ed also  by  three  more  states.  Thirty-two  states  and  the  Dis- 
trict of  Columbia  now  have  commissions  regulating  electric- 
lighting  utilities.  There  are  only  fifteen  states  without  such 
regulation. 


Average  Life  1,500  Hrs. 

The  Hamilton  Hydro-electric  Department,  Mr.  E.  I.  Sif- 
ton,  chief  engineer,  make  careful  records  of  the  life  of  their 
diflerent  lamps,  and  so  are  accumulating  interesting  and  valu- 
able information  regarding  the  relative  merits  of  the  various 
types.  During  1914  the  city  installed  approximately  I.liDii 
500-watt  nitrogen  lamps  and  a  report  of  May  22nd.  this  year, 
states  that  9TT  lamps  had  given  a  total  of  1,45G.84,S  hours  of 
light.  This  is  an  average  of  1,491  hours  per  lamp,  including 
all  troubles.  Even  at  that,  a  very  large  percentage  of  the 
original  lamps  were  still  in  operation. 


Lighting  St.  Hilaire 

The  municipality  of  St.  Hilaire,  P.Q.,  propose  to  con- 
struct a  distribution  system  for  public  lighting  and  power. 
.A.  contract  has  been  made  with  the  Southern  Canada  Power 
Company  for  the  supply  of  current,  which  will  be  delivered 
from  the  company's  transmission  line  from  St.  Hyacinthe  to 
.St.  Johns.  The  same  company  have  also  contracted  in  fur- 
nish power  for  the  new  ammunition  factory  now  being  con- 
structed at  Drummondville  for  the  ,-\etna  Explosives  Com- 
pany. Tenders  fur  llie  installaticin  nf  the  lighting  system 
are   now   being   called. 


Further  Niagara  Development 

Mr.  P.  .\.  Porter,  associate  of  Dr.  T.  Kennard  Thomp- 
son, a  Canadian  engineer  practising  in  New  York,  recently 
outlined,  before  the  Joint  Legislative  (."ommission  of  New 
York  State,  a  scheme  for  the  development  of  further  power 
from  the  Niagara  River.  Mr.  Porter's  plan  in  various  forms 
has  been  suggested  before,  which  is  the  construetii>n  of  a 
dam  eighty  feet  high  across  the  gorge  some  three-quarters 
of  a  mile  above  Lcwiston  and  below  the  main  rapids.  A 
dam  of  this  height,  it  is  said,  would  impound  the  river 
waters  to  within  about  a  mile  of  the  present  falls  and  would 
obliterate  the  main  rapids  and  the  whirlpool.  Mr.  Porter's 
rough  estimate  mentioned  a.OOO.OOit  h  p.  and  a  total  capital 
expenditure  of  $100,01)0.000. 
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Low    Tension    Electrical    System 

In  new  Head  Office  Dominion   Bank   Building,    Toronto    Interconversing,  buzzer 
and  signal  systems  a  marvel  of  present  day  ingenuity  and  efificiency 


The  low  tension  installation  in  the  head  office  huildiny 
of  the  Dominion  Bank,  Toronto,  is  remarkable  in  its  com- 
pleteness. A  brief  description  with  interesting  illustrations 
is  given  herewith.  This  low  tension  system  consists  of  a 
complete  installation  of  interior  telephones  of  the  Turner 
Inter-conversing  System,  and  a  remarkable  system  of  push 
buttons,  buzzers,  lamp  type  annunciators,  etc. 

The  system  evinces  great,  thought  on  the  part  of  the 
architects  and  engineers,  and  a  close  study  of  the  require- 
ments of  their  clients.  The  design  and  installation  tend  to 
contribute  (a)  to  the  convenience  of  the  executives;  (b)  to 
the  efficiency  of  the  staff;  and  (c)  to  the  service  given  clients. 

The  Inter-Conversing  System 

The  installation  embraces  48  stations,  consisting  of  four 
master  stations — situated  at  the  desks  of  the  general  man- 
ager, the  assistant  managers,  and  the  loca'  manager.  These 
master  stations  are  connected  to  the  other  stations,  which, 
are  located  at  different  desks  in  the  general  offices  on  the 
Dth  and  10th  floors,  and  the  main  banking  room,  savings  ban!, 
department,  and  vaults  on  the  lower  floors  and  basement. 

Fig.  1  shows  a  master  station  built  into  the  roll-top  desk. 
F'ig.  2  shows  a  small  station  typical  of  a  number  located  ai 
various  points  throughout  the  building.  Fig.  3  shows  a  small 
station   built  into  a  roll-top  desk. 

By  means  of  this  system,  instant  comnmnication  may  i)c 
had  between  the  different  members  of  the  staff,  tellers,  bonk 
keepers,  and  various  other  departments  located  on  different 
floors  of  the  building.  Complete  inter-communication  may 
be  had  between  any  of  the  stations  installed.  In  the  case  of 
the  master  stations,  all  that  it  is  necessary  to  do  in  order  tu 
get  into  communication  with  another  station  is  to  simply 
press  a  key.     This  gives  a  signal  at  the  desired  station;   the 


Fig.  1.— Master  station  built  into  roll  top  desk. 

man  at  the  end  of  the  line  receives  the  signal  the  instant 
the  button  is  pressed.  There  is  no  waiting,  no  switchboard 
connection  to  be  made,  no  switcliboanl  operators  entailed, 
and  in  addition  to  this,  no  mouthpiece  or  earpiece  are  neces 
sitated  in  the  operation.  Through  a  loud-speaking  device 
the  voice  of  the  party  called  comes  to  the  executive,  a;id 
conversation  is  held  as  if  the  party  called  were  present  in 
the  room.  The  conversation  is  carried  on  in  a  direct  man- 
ner and  is  private,  as  there  is  no  chance  of  anyone  breaking 


in  on  the  line.  \n  earpiece  is  provided,  so  that  if  on  any 
occasion  the  loud  speaker  is  not  desirable,  this  earpiece  m;iy 
be  lifted  from  its  hook,  automatically  shutting  off  the  loud- 
speaking  device,  when  the  conversation  is  heard  through  llic 
earpiece  in  the  regular  manner. 

The  instrument  sits  on  or  in  the  desk;  but  once  the  key 
is  pressed,  the  speaker  may  carry  on  the  conversation   from 


Fig.  2. — Typical  small  station   -many  located  throughout  building. 

any  part  of  the  room.  In  addition  to  the  buzzer  signal  givrn 
when  the  master  station  calls,  there  is  a  series  of  lamii  ;in 
nunciators  located  on  the  instruments;  so  that  when  two  of 
the  sub-stations  are  in  conversation,  and  the  executive  officer 
calls  from  a  master  station,  the  light  corresponding  to  his 
signal  shows;  by  this  means  his  call  may  be  attended  to  at 
once  or  at  the  discretion  of  the  party  on  the  other  end. 

By  means  of  this  system  the  master  station  can  call  as 
many  of  the  sub-stations  as  he  desires,  and  a  conference  may 
he  had  over  the  phone.  The  voices  of  all  parties  engaged 
thereon  may  be  heard  distinctly,  not  only  at  the  master  sta- 
tion, but  by  each  individual  on  the  difTerent  lines  connected. 

In  addition  to  being  a  most  convenient  system  for  in- 
terior communication,  this  system  relieves  the  outsi<le  Bell 
system  and  switchboard,  of  all  interior  calls;  thus  leaving 
the   Bell  system   free  to  handle  all  outside  business. 

Buzzer  and  Signal  System 

In  addition  to  the  telephone  system  described  above, 
there  is  a  complete  buzzer  and  signal  system.  .All  the  im- 
portant desks  are  fitted  with  special  type  mats  with  buttons, 
which  operate  the  buzzers  and  signals  for  the  individual  re- 
quirements. Each  buzzer  is  connected  at  the  same  time  with 
a  lamp  type  annunciator.  Different  forms  of.  these  annun- 
ciators may  be  seen  in  the  various  plates  accompanying  this 
article.  Fig.  2  shows  the  desk  type  lamp  annunciator;  Fig. 
3  shows  lamp  type  annunciator  fitted  into  a  pigeon-hole  desk. 
Fig.  1  shows  mat  of  buttons  fitted  into  side  of  roll-top  desk. 
I'ig.  4  shows  a  row  of  lamp  type  annunciators  in  edge  of 
counter.     The  latter  signals  are  for  the  messengers. 

The  signal  is  given  by  the  pressure  of  a  button  at  the 
desk  calling;  the  buzzer  sounds,  and  its  corresponding  light 
glows  in  the  annunciators.  This  light  continues  to  glow  un- 
til the  call  has  been  answered;  it  is  then  put  out  by  the  pres- 
sure of  a  button  beneath  the  bull's-eye.     This  does  away  en- 
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Fig.  3.— Small  station  bui.t  into  roll  top  desk. 

tircly  with  repeated  buzzer  or  l)ell  calls,  and  in  addition  it 
registers  the  call  until  it  is  attended  to  without  further 
thought  on  the  part  of  the  party  calling.  The  buzzer  and 
lamp  calls  are  operated  by  a  system  of  relays  on  each  line. 

The  power  for  the  signal  system  is  obtained  from  two 
sets  of  storage  batteries  in  the  basement,  which  in  turn  are 
kept  charged  by  motor-generator  set  operating  off  the  gen- 
erating plant.  A  unique  charging  device  has  been  installed 
in  the  basement  in  the  shape  of  an  automatic  charging  ap- 
paratus. By  means  of  this  apparatus,  the  batteries  as  they 
need  charging,  are  thrown  off  the  line  and  are  automatically 
charged  by  the  motor-generator:  at  the  same  time  the 
charged  batteries  are  connected  and  maintain  the  service. 
One  set  of  batteries  is.  therefore,  always  char.ging.  The 
automatic  device  not  only  regulates  the  charging,  but  periodi- 
cally automatically  tests  the  batteries  for  drop  in  voltage. 

The  maintenance  here  is  as  nearly  automatic  as  possible; 
if  a  ground  should  develop  on  the  system,  the  same  is  shown 
on    the   board   1)v   means   of   red   signals.     The    feeder   cables 


Fig.  5.— Feeder  cables  end  in  intercommunicating  strips. 

end  in  inter-coniniuniialing  strips  as  shown  in  big.  ."i.  There 
are  two  terminal  boxes  such  as  illustrated,  and  by  means  of 
these  any  change  in  the  connections  can  be  made  with  the 
greatest  of  ease.  The  connections  to  the  desks  are  made 
through  separable  connectors,  so  that  any  change  in  the  lo- 


Fig.  4.- -Row  of  lamp  type  annunciators  in  counter. 

cation   of  furniture   may   be   made   witliciut   any   i 
the  system. 

The  entire  low  tension  work  has  been  instal 
Comstock  &  Company,  of   Montreal. 


1   effects   to 
.<[  by  L.   K. 


B.   C.   TELEPHONE   CO.   BETTERMENTS 

New  Work  Approved  Will  Cost  $70,000— First  800  Pair  Cable 
to  be  Strung  in  Vancouver 

To  cope  with  the  present  needs  of  the  system  and  to 
provide  facilities  for  the  large  increase  of  business  that  is 
certain  to  follow  the  trade  revival  looked  for  after  harvest, 
the  British  Columbia  Telephone  Company.  Limited,  has  plan- 
ned to  expend  the  substantial  sum  of  $70,000  in  the  further 
improvement  of  their  lines  in  Vancouver.  North  Vancouver, 
A'ictoria,  and  Nanaimo,  in  addition  to  appropriations  pre- 
viously allotted  for  work  in  the  Fraser  \'alley  and  Lulu 
Island  lines,  and  at  points  in  the  interior  of  the  province. 
It  would  form  an  interesting  chapter  if  w-e  could  outline  just 
how  intimately  the  service  of  this  great  corporation  is  bound 
up  with  the  various  enterprises  carried  on  at  all  points,  but 
space  w'ill  not  permit.  Certainly  it  plays  an  important  jiart 
in  the  business  and  social  life  of  most  residents,  and  the 
news  that  the  company  has  authorized  a  further  heavy  ex- 
penditure at  a  time  when  so  many  firms  are  conserving  their 
capital  is  an  expression  of  confidence  in  the  future  that  is 
particularly  well  timed  and  should  be  productive  of  happy 
results  in  the  encouragement  of  a  spirit  of  .genuine  optim- 
ism. 

In  the  I'^airmont  exclian.t;e  district.  \"ancouver.  an  under- 
ground six-duel  conduit  is  being  laid  on  Kingsway  between 
f'rince  Edward  Street  and  Fraser  Avenue  to  take  care  of  ad- 
ditions to  plant  in  the  south-eastern  portion  of  the  city  ami 
also  to  |)rovide  trunk  cable  to  the  Fraser  and  Collingwood 
branch  offices.  The  work  will  in\nlxc  the  laying  of  one 
:;(l()-pair  cable  and  lUie  lOO-pair  cable,  the  estimated  cost  be- 
ing .$14.:iOO. 

In  the  East  Bay  view  district  an  expenditure  of  $7.!I00 
will  cover  the  idacing  of  an  800-pair  cable — the  first  in  \'an- 
couver — between  tlie  Bayvicw  office  and  Maple  .'street.  an<l 
,1  KXl-pair  cable  between  Maple  and  Cedar  .^Ireels.  Cnder- 
yioinid  calile  is  to  lie  used  in  connection  wilh  the  aerial 
cable  on  Cedar  Street  between  Tuelflh  and  Se\enleenlh 
Avenues. 

The  improvements  in  West  Bayview  will  cost  $7..">on.  ami 
will  include  one  OOO-pair  cable  between  the  Bayview  olfice 
and  Vine  Street,  on  Tenlh  .Xvenue;  one  400-pair  aerial  cable 
from  that  point  to  corner  of  Collingwood  Street  and  Tenth 
.\venuc;  one  lOO-pair  cable  on  Trafalgar  Street  from  Tenth 
.\venue   to   Fourteenth    .Xveinie:   one    lOO-pair   cable   on    Im- 
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pcrial  Street  from  Tenth  Axeiiue  tn  I'lunlecutli  Avenue;  ami 
one  100-pair  eablc  on  Sasainot  Street  between  Tenth  and 
Twelfth  Avenues. 

Cable  extensions  in  North  Vancouver  along  Fourth, 
Eighth,  Ninth  and  Tenth  Streets  and  the  Esplanade  will  call 
for  an  outlay  of  $1,800,  in  addition  to  the  cost  of  new  service 
work  asked  for  by  residents  on  Fell  Avenue.  Keith  Road  and 
Capilano  Road. 

(Jn  Vancouver  Island  an  extensive  i)rogramme  of  work 
is  being  proceeded  with,  which  will  entail  a  heavy  expendi- 
ture. In  Victoria  an  underground  conduit  will  be  put  in 
which  will  link  up  the  Fort  .Street  underground  with  the 
underground  of  Pandora  Street,  this  work  having  been  de- 
layed as  a  result  of  cit}'  operations  in  the  vicinity.  This 
conduit  will  connect  with  aerial  cables  on  Oak  Bay  Knad 
and  Fort  Street,  and  will  permit  of  redistribution  of  the 
entire  cable  plant  in  the  Oak  Bay  district  and  relieve  exist- 
ing congestion.  Cable  extensions  are  also  to  be  made  on 
(.'adboro  Bay  Road,  Mount  Tolmie  I^oad  and  a  number  fif 
connecting  avenues,  the  estimated  outlaj'  being  appro.ximate- 
ly  $10,000. 

In  the  I'airlleld  section  of  the  city  a  400-pair  cable  is  to 
be  placed  in  Linden  .\venue  between  F'ort  Street  and  F'air- 
lield  Road  which  will  admit  of  the  re-arrangement  of  cables 
in  that  district.  Included  in  this  $:i.000  estimate  is  a  100-pair 
cable  extension  on  Beach  Drive  from  Foul  Bay  to  Monterey 
Avenue. 

To  cope  with  the  needs  of  Victoria  \\  est  and  Estpii- 
nialt  a  200-pair  submarine  cable  will  be  laid  across  the  arm 
to  connect  with  aerial  across  the  Indian  reserve  to  foot  of 
Wilson  Street;  a  100-pair  cable  on  Craigfiower  Road  and  on 
ICsquimalt  Road  to  the  navy  yards.  This  work  will  cost  $G,- 
,">no.  A  600-pair  cable  will  also  be  laid  underground  between 
the  Victoria  office  to  the  corner  of  Oak  Bay  and  Fort  Streets. 


and  a  Kill -pair  cable  from  llie  corner  of  X'aiieouvcr  and  Johii- 
sloii  Streets  to  the  corner  of  h'ort  and  IJiuleii  Streets,  at  a 
cost  of  $l:i.i;(ili. 

Improvements  to  be  made  in  Nanaimo  include  the  plac- 
ing of  conduit  on  Fitzwilliam  Street,  with  a  fioo-pair  cable 
to  jirovide  additional  facilities  in  the  residential  section  of 
the  city;  a  aoo-pair  cable  on  Eraser  Street;  a  100-pair  cable 
on  Milton  Street;  a  50-pair  cable  on  Wentworth  Street;  poles 
and  a  100-pair  cable  on  Nicol  Street,  and  a  mile  of  poles  out 
along    F'arquhar   Street. 

In  addition  to  the  work  now  in  progress  in  the  Miliier 
and  t  lovcrdalc  districts  of  the  lower  F'raser  Valley,  approxi- 
mately forty  miles  of  new  wire  will  lie  strung  on  Liiln  Island 
to  care  for  new  subscribers  who  will  be  served  from  Eburne 
e.schange. 

At  Rossland,  in  the  interior  of  the  province,  ."jO-pair 
cable  extensions  and  terminals  will  be  nia<le  on  Washington 
Street  and  along  Columbia  Avenue,  with  small  branch  cables 
connecting.  This  work  will  permit  of  the  removal  of  open 
wire  along  these  routes,  as  well  as  provide  for  future  growth 
to  be  expected  in  this  brisk  mining  town. 

At  Nelson  all  open  wiring  will  be  removed  from  I  lie 
liriiicipal  streets.  Foles  will  be  taken  ofif  Baker  Street  and 
new  ones  set  in  the  lanes  parallelling  that  thoroughfare  on 
both  sides.  General  improvements  and  extensions  will  also 
be  made  at  a  cost  of  several  thousands  of  dollars. 

The  Kootenay  district  service  is  also  marked  for  better- 
ment in  the  way  of  equipment,  etc.  .\t  Sandon  a  new  switch- 
board and  main  frame  are  being  installed,  and  similar  work 
lor  .\'ew  Denver  exchange  is  under  consideration.  Improve- 
ments will  be  made  on  the  nine-mile  toll  line  between  Pat- 
terson and  Rossland.  which  connects  Nelson  long  distance 
lines  with  Spokane,  and  the  toll  line  between  Nelson.  Bal- 
four and  New  Denver  will  also  receive  attention. 


The  Effective  Illumination  of  Streets 


A  discussion  of  the  fundamental  purposes  to  be  served  by  Street  Illumination, 
and  the  best  methods  to  adopt  under  varying  conditions 

By  Preston  S.  Millar* 

eness  of  street  ilUiinination  depends  upon  the 


The  effect 
following: 

Intensity  of  Light  upon  the  Street. — There  is  no  single 
measure  of  intensity  which  serves  all  purposes.  The  average 
horizontal  intensity  upon  the  street  surface  is  most  nearly 
satisfactory. 

Brightness  of  Street  Surface. — .Adopting  autnmobilist's 
viewpoint  as  to  angle  and  direction. 

Relation  between  Lamps  and  Street  Surface. — Visual  an- 
gle between  the  two.  and  extremes  of  contrast  encountered. 

Contrasts  Produced  on  the  Street  Surface  and  on  Objects 
on  the  Street. — This  is  largely  a  function  of  the  direction  of 
the  light. 

Portion  of  Total  Field  of  View  Illuminated. — This  may 
be  affected  either  by  the  nuinber  of  li.ghted  lamps  within 
view  or  by  the  area  of  surface  which  is  illuminated. 

.-Xpiiearance  of  Installation  and  of  Street  by  Daj'  and  1>3' 
Night. — Lami)s.   ti.xtures.   light   distribution,   etc. 

Installation   Factors 

Each  of  the  foregoing  variables  upon  which  street  light- 
ing effectiveness  depends  is  affected  by  four  or  more  prin- 
cipal installation  factors. 

Size  of  Lighting  Units  and  Spacing  Intervals 
Power  of   Lighting   Lhiit. — There   is  now   a  general   ten- 
dency toward   the  adoption  of  more  powerful  lamps  of  one 
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of  three  types.  Of  these  the  flame  arc  lamp  and  the  multiple 
Mazda  C  lamp  depreciate  in  candle-power  20  to  3.5  per  cent, 
throughout  life.  The  magnetite  lamp  and  the  series  Mazda 
C  lamps  do  not  change  materially  throughout  life. 

Large  versus  Small  Illuminants. — The  cluster  of  lamps 
emiiloyed  so  largely  in  "ornamental  or  white  way"  lighting 
during  the  past  five  years  has  yielded  favor  in  most  recent 
installations  to  the  single  illuminant  or  less  frequently  to 
twin  illuminants  on  one  post. 

The  effectiveness  of  the  light,  other  things  being  equal,  is 
dependent  upon  the  choice  as  between  many  small  lighting 
units  and  few  large  lighting  units.  In  favor  of  the  small  il- 
luminants it  is  urged  that  greater  uniformity  results  from 
their  use;  that  they  may  be  mounted  low-er,  thus  avoiding 
shadows  from  trees,  etc.;  and  it  is  added  that  when  small 
illuminants  are  mounted  low,  a  larger  percentage  of  their 
total  flu,x  is  distributed  over  the  street  surtace.  On  the  other 
hand,  it  i's  argued  in  favor  of  large  illuminants  that  they  are 
relatively  less  costly  per  mile,  and  that  usually  the  appear- 
ance of  a  street  lighted  by  them  is  more  pleasing. 

There  are  two  considerations  not  usually  urged  in  this 
connection.  Large  illuminants  are  favored  from  this  view- 
point because  they  may  be  placed  well  out  over  the  middle 
of  the  street,  where  the  specular  reflection  from  street  sur- 
faces allows  the  light  to  be  applied  in  a  more  favorable  di- 
rection than  that  from  small  illuminants  which  usually  are 
mounted  low  over  the  curb.     An  example  of  ineffective  use 
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111'  small  illuiiiinants  will  occur  In  all  who  can  \isualizc  a 
\\  iilc,  wet  street  with  lamps  over  l)iilli  curbs.  'I'lic  lighting 
111  ihe  street  surface  consists  of  a  few  bright  streaks  near  the 
curbs,  while  the  middle  of  the  street  is  dark.  As  modern 
street  pavements  are  extended,  and  automoliilc  traffic  in- 
creases, the  advantages  of  mounting  lamps  well  over  the 
centre  of  the  street  tend  to  increase,  and  the  disadvantages 
of  small  illuminants  mounted  low  over  the  curbs  tend  to  be- 
come more  apparent. 

The  second  consideration  was  brought  out  prominently 
last  year  by  the  Street  Lighting  Committees  of  the  National 
Electric  Light  Association  and  the  Association  of  Edison  Il- 
luminating Companies.  It  was  shown  that  within  reason- 
alilc  limits,  uni-directional  light  is  to  be  preferred  to  multi- 
directional light  because  it  enhances  contrasts  upon  w.hich 
discernment  is  dependent.  Objects  and  surface  irregulari- 
ties are  seen  more  surely  by  uni-directional  light  than  by 
light  coming  from  a  number  of  directions.  From  this  it  fol- 
lows that,  other  things  being  equal,  the  revealing  power  of  a 
few  large  illuminants  is  greater  than  that  of  many  small  illu- 
minants. especially  if  the  latter  are  staggered  along  both 
curbs. 

While  these  considerations  do  not  clearly  iud'catc  the 
desirability  of  large  units.  the\'  do  add  weight  to  the  argu- 
ments in  their  favor. 

Lighting  Accessories 

Improved  Distribution. — The  most  desirable  distribution 
of  light  depends  largely  on  the  nature  of  the  street  surface 
and  on  the  character  of  the  street.  Hence  there  is  no  such 
thing  as  a  correct  distribution  characteristic  for  all  street 
lighting.  The  prismatic  refractor  is  successful  in  providing 
a  distribution  characteristic  wdiich  for  a  vertical  plane  con- 
forms to  the  theoretical  requirements  as  laid  down  by  some 
engineers.  In  other  forms  it  will  doubtless  provide  diiiferent 
distributions  as  required.  It  is  an  admirable  device  so  far 
as  re-direction  of  light  is  concerned.  However,  it  is  objec- 
tionable in  some  forms  because  of  excessive  brightness,  due 
to  its  small  size.  Also  wl;^n  combined  with  the  casings 
with  which  it  is  usually  employed,  its  appearance  is 
not  attractive.  Probably  in  the  evolution  of  this  useful  de- 
vice these  objections  will  be  overcome. 

The  same  considerations  which  underlie  the  design  of 
the  refractor,  namely  the  desire  to  increase  the  intensities  on 
street  surface  at  a  distance  from  the  lamps,  would  appear  to 
favor  the  adoption  of  assymetrical  horizontal  distributions 
wdiereby  light  wdiich  normally  is  delivered  upon  surfaces  ly- 
ing along  the  sides  of  the  street,  is  directed  upon  the  street 
surface.  Lighting  accessories  to  accomplish  this  purpose 
have  been  devised  but  thus  far  have  not  received  the  exten- 
sive trial  wdiich  their  theoretical  advantages  would  appear  to 
warrant. 

Diffusing  Globes. — The  emidoymonl  of  diffusing  globes 
to  decrease  brightness  of  light  sources  in  the  street  has  be- 
come more  general  in  recent  years.  Perhaps  the  extreme 
example  in  the  way  of  increased  size  of  such  globes  is  found 
in  the  Washington,  D.C.,  installation  of  ornamental  magne- 
tite lamps,  in  which  28-inch  built  up  alabaster  globes  of  rather 
high  density  are  employed.  As  compared  with  the  use  of  a 
clear  globe  or  of  a  lamp  with  no  globe,  a  diffusing  globe  of 
fairly  large  size  is  usually  desirable  because  it  improves  the 
api)earance  of  the  lighting  unit,  renders  the  ajipearance  of 
the  street  more  pleasing  and  promotes  good  conditions  of 
visibility. 

It  is  desirable  to  secure  the  l)est  possible  balance  be- 
tween low  light  absorption  and  good  diffusion  when  select- 
ing diffusing  globes.  Test  data  on  these  two  characteristics 
arc  of  importance  and  should  not  be  neglected.  Because  of 
neglect  of  simple  and  inexpensive  tests  of  commercially 
available  glassware,  globes  are  being  installed  which  do  nol 
accomplish    the   purposes   in    view   so   well   as    would   other 


.glassware.  These  cither  ali?.<irli  a  larger  percenlagc  of  light 
tlian  is  necessary  In  sicurc  the  drsired  degree  of  diffusion. 
or  else  diffuse  less  well  lliaii  uetd  lie.  considering  tht;  amount 
of  absorption. 

Protection  for  the  Eyes. — At  first  glance  il  would  aiquar 
that  street  lighting  purposes  would  be  served  admirably  I'y  '<■ 
lighting  accessory  which  would  concentrate  a  large  i)ropor- 
tion  of  the  light  Hux  upon  the  street  surface  while  directing 
but  little  light  at  those  angles  which  fall  near  the  centre  of  a 
lield  of  \ision  in  a  given  installation.  However,  certain  difli- 
culties  operate  against  the  success  of  such  a  scheme.  With 
practicable  mounting  heights,  spacings  have  to  be  short  if 
this  is  to  be  successful  in  illuminating  the  entire  length  of  the 
street.  The  general  direction  of  the  light  in  such  an  instal 
lation  is  much  more  largely  downward  than  is  usually  the 
case.  W'herever  there  are  sufficiently  short-interval  spacin.gs 
to  allow  of  such  an  installation,  there  usually  exists  a  require- 
ment for  lighting  the  building  fronts.  In  such  installations 
the  relatively  high  intensities  on  the  street  surfaces,  together 
with  the  large  areas  of  considerable  brightness  which  present 
themselves  to  view,  render  the  glare  negligible  when  ordin- 
ary diffusing  globes  are  used.  That  is  to  say,  in  the  only 
installations  wdiere  it  is  practicable  to  use  such  devices,  their 
eccentric  distribution  characteristics  are  unnecessary.  Where 
the  surroundings  are  such  that  the  lighting  of  building  fronts 
is  undesirable  or  unnecessary,  spacings  are  usually  too  great 
to  admit  of  the  use  of  such  devices,  because  their  illuminating 
range  is  too  small.  Also  considerations  of  street  surface 
characteristics,  discussed  elsewhere,  suggest  that  suppres- 
sion of  light  at  say  80  deg.  may  do  more  harm  by  lessening 
the  pavement  brightness  than  can  be  compensated  by  de- 
creased brightness  of  source. 

Location  of  Lighting  Units 

Comprehended  under  this  heading  fall  such  subjects  as 
height,  transverse  location  and  spacing.  In  most  city  instal- 
lations these  aspects  are  standardized  for  a  particular  street. 
In  lighting  of  inter-urban  roadways,  lamps  are  sometimes 
located  in  accordance  with  best  judgment,  varying  consider- 
ably in  all  these  particulars. 

Location  Transverse  of  Street. — As  between  centre  and 
curb  locations  there  is  a  considerable  difference.  In  the 
first  place  with  lamps  located  over  each  curb,  the  street  ap- 
pears much  wider.  In  the  lighting  of  important  city  streets 
this  is  usually  a  desirable  condition.  The  lamps  niounte<l 
over  the  curbs  likewise  illuminate  the  sidew-alks  and  the 
fronts  of  buildings  better.  When,  however,  the  lighting  of 
the  roadway  becomes  of  first  importance,  as  in  streets  of  the 
;;b  class,  the  best  use  may  be  made  of  the  li.ght  by  locating 
the  lamps  as  nearly  as  practicable  over  the  roadway  so  as  to 
take  full  advantage  of  all  specular  rcllcclion  from  the  street 
surface. 

Heiglit. —  In  regard  to  heights  of  lamps  there  is  also  a 
wide  difference  in  requirements,  depending  upon  the  char- 
acter of  the  street.  In  some  of  the  latest  practice,  powerful 
lamps  are  located  14  to  18  feet  over  the  curbs  on  business 
streets.  These,  however,  are  backed  by  light  colored  build- 
ings and  tlie  cTitire  surrounding  is  so  brightly  lighted  that 
the  glare  is  not  bad.  With  lamps  over  the  middle  of  the 
street  Ihe  background  is  usually  the  dark  sky.  and  usually 
there  are  not  light  colored  buildings  to  relieve  the  general 
darkness.  Under  these  conditions  the  opportunity  for  glare 
to  become  serious  is  considerable  and  it  is  therelore  neces- 
sary to  locate  the  lamps  rather  high.  The  improvement 
realized  in  increasing  the  height  of  lamps  of  moderate  power 
from  18  to  ao  feet  is  considerable,  while  the  improvement  in 
increasing  the  height  from  say  27  to  :M)  feet  is  not  very  great. 
The  curve  of  glare  falls  off  rajiidly  with  increasing  separation 
when  the  separation  between  tin-  light  source  an<l  the  ob- 
served surface  is  only  a  few  degrees,  .\round  a  lamp  which 
has  a   dark   background   there   is   a   zone   of   halation    within 
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whicli  nlijccts  U'liil  III  become  invisible.  (  )nce  outside  this 
zone,  tlie  glare  effect  falls  off  less  ra|)i(lly.  It  is  very  im- 
portant to  mount  the  lamps  high  enough  to  insure  that  the 
separation  from  the  street  surface  is  at  least  sufficient  to 
avoid  this  zone  of  serious  glare. 

Power  of  Unit  as  Related  to  Glare. — Other  things  being 
e(|ual,  the  objectionable  effects  of  glare  are  greater  when  the 
lighting  units  are  more  powerful.  Hence  it  is  approved 
practice  to  mount  the  more  powerful  units  higher  than  less 
powerful  units. 

It  must  be  recognized  that  a  bright  light  source  obscures 
its  immediate  background.  This  obscuration  is  greater  if  the 
light  source  is  brighter  or  more  powerful,  and  is  less  if  the 
background  is  brighter.  In  country  roads  or  park  drive 
lighting  such  obscuration  is  often  very  serious.  Recognizing 
the  truth  that  under  such  conditions  the  bright  light  sources 
will  obscure  a  certain  region  of  the  field  of  view,  the  source 


should  be  so  located  that  the  l)ackground  wliich  it  ol)scures 
IS  one  which  it  is  not  important  to  see  and  tliat  the  surface 
which  it  is  desired  to  see  is  sufficiently  separated  from  the 
glaring  light  source  to  avoid  difficulty. 

Spacing. — .•Ml  features  of  an  installation  should  be  treat- 
ed in  such  a  way  as  to  avoid  dark  areas  between  lamps, 
coupled  with  low  mountings  for  very  bright  and  powerful 
lamps.  To  avoid  ineffective  results  due  to  multi-directional 
light  whicli  reduces  contrasts,  spacings  need  to  be  greater 
when  the  lamps  are  staggered  along  both  curbs  than  when 
they  form  a  line  along  one  side  or  over  the  middle  of  tlic 
street.  The  best  spacing  would  appear  to  be  contingent  up- 
on the  kind  of  pavement  employed  and  the  nature  of  the  sur- 
roundings. All  the  other  factors  should  be  so  handled  that 
in  (hiving,  one  will  not  encounter  the  bad  condition  of  a 
bright  light  source  preventing  an  adequate  view  of  the  surface 
of  the  street  beyond  it. 


New    Safety    Rules    and    Regulations 


The  managing  committee  of  the  Electrical  Employers' 
Association  of  Ontario,  composed  of  the  electrical  employ- 
ers in  this  province  coming  under  class  38,  schedule  1  of 
the  Workmen's  Compensation  Act,  have  compiled  a  set 
of  safety  and  operating  rules  calculated  to  govern  opera- 
tions of  the  various  employers  and  their  employees.  The 
managing  committee  is  composed  as  follows;  Three  mem- 
bers representing  central  stations,  two  members  represent- 
ing power  plants,  one  member  representing  power  plants, 
one  member  representing  wiring  and  one  member  repre- 
senting telephone  companies  and  one  member  representing 
electrical  manufacturers.  These  rules  have  been  approved 
by  the  Lieutenant  Governor  in  Council  and  the  Workmen's 
Compensation  Board  and  hence  are  as  binding  as  if  they 
had  constituted  a  part  of  the  original  act.  Electrical  em- 
ployers are  then  under  an  obligation  equally  binding,  for 
humanitarian,  financial  and  legal  reasons,  to  see  that  these 
rules  are  put  into  effect  to  the  letter.  A  copy  of  the  safety 
and  operating  rules  is  printed  below: 

GENERAL  RULES. 

General  Rule  1. — All  Employers  in  Class  38,  Schedule  I, 
of  the  Act,  shall  send  to  the  Association  duplicates  of  all 
notices  and  reports  sent  to  the  Workmen's  Compensation 
Board  at  tlie  time  when  such  notices  and  reports  are  sent 
to  the  Board,  with  any  comments  as  may  be  desired,  and 
shall  also  supply  the  Association  with  detailed  information 
of  all  advances  made  to  Employees  in  respect  of  accidents 
at   the   time   when   such   advances   are  made. 

General  Rule  2. — All  Employers  in  Class  38,  Schedule 
1,  of  the  Act  shall  give  free  access  to  their  plants  to  the 
Inspector  of  the  Association.  The  Inspector  shall  have  the 
right  to  question  employees  in  the  presence  of  the  employer 
or  his  representative,  in  regard  to  the  operation  of  the  plant. 

General  Rule  3. — All  employers  shall  furnish  their  em- 
ployees whose  risk  is  carried  under  Class  38,  Schedule  1  of 
the  Act,   with  a  copy  of  the  following  Safety   Rules. 

General  Rule  4. — In  case  of  any  such  violation  of  any 
of  these  rules  as  appears  to  the  Managing  Committee  to 
call  for  an  investigation,  the  Committee  shall  investigate  the 
circumstances  and  shall  report  the  violating  Company  to  the 
Workmen's  Compensation  Board  if  the  results  of  their  in- 
vestigation,  in   their   opinion,  warrant   them   in   doing   so. 

General  Rule  5. — In  case  of  an  inquest  being  held  that 
affects  the  Employers  in  Class  38,  the  Inspector  is  author- 
ized to  attend  and  represent  the  Association, 


SAFETY   AND   OPERATING   RULES, 
A.  General. 

Rule  1. — Safety  should  be  secured  by  taking  proper  pre- 
cautions and  by  seeing  that  the  existing  danger,  if  any,  is 
understood  and  recognized,  rather  than  by  unduly  empha- 
sizing the  danger  and  thus  causing  nervousness. 

Rule.  2. — Workmen  should  thoroughly  familiarize  tliem- 
selvcs  with  such  rules  as  may  be  laid  down  for  their  guid- 
ance. A  large  proportion  of  accidents  are  caused  by  dis- 
regard of  instructions  or  by  thoughtlessness  or  forgetfulness. 
Accidents  of  this  kind  cannot  be  wholly  avoided  by  means 
of  rules  or  other  safeguards.  Workmen  should  therefore 
cultivate  the  habit  of  caution  and  a  strict  regard  or  instruc- 
tions,  danger  notices,  etc. 

Rule  3. — Workmen  engaged  upon  electrical  work  should 
have  a  clear  understanding  either  tlirough  experience  or  by 
instruction  as  to  the  nature  of  the  operation  they  may  be 
called  upon   to  perform,  its  object  and   the  probable  result. 

Rule  4. — All  work  in  which  a  hazard  exists  should  be 
under  the  supervision  of  an  experienced  and  competent 
workman. 

Rule  5. — The  workmen  should  be  informed  of  existing 
danger  and  the  nature  of  same  and  the  precautions  to  be 
observed   clearly   explained   to   them. 

Rule  6. — All  workmen  shall  use  the  safety  appliances 
provided  for  them  and  warranted  by  the  work  in  hand,  such 
as  insulated  platforms,  insulating  shields  and  barriers,  rub- 
ber gloves,  etc.,  but  such  appliances  provided  to  protect  the 
worker  against  injury  should  be  used  carefully  and  not  with 
over-confidence  in   their  effectiveness. 

Rule  7. — The  exercise  of  personal  caution  alone  may 
not  prevent  an  accident  occurring.  Workmen  should  see 
that  their  fellow-workmen  do  not  disregard  the  rules  and 
take  chances.  They  should  also  warn  others  (without  alarm- 
ing them)  should  they  be  discovered  in  a  dangerous  position 
or  about  to  take  an  unnecessary  risk. 

Rule  8. — Employees  should  promptly  report  anj-  condi- 
tion  which   may   endanger   life  or  property. 

Rule  9. — Workmen  should  refuse  to  do  any  work  wliich 
they   believe   themselves   unable   to   perform   safely. 

Rule  10. — Employers  should  furnish  reasonable  facilities 
to  their  workmen  for  instruction  and  practice  in  approved 
methods  of  resuscitation,  first  aid  and  fire  extinguishment, 
and  all  workmen  engaged  upon  electrical  work  should  fam- 
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iliarizc    llifinsoh  cs    with    siuh    iikIIuhIs   as   much    as    pnssiblc 
ami   llu'sc   mclluuls   should   ht   stuilicd   and   practisvd. 

Kulc  11. — Klcctrical  equipment  and  lines  not  positively 
known  to  he  dead  are  al  all  times  to  be  considered  alive. 
I'i"eeaulion.s  are  to  he  taken  so  that  it  will  not  he  possible 
for  any  dead  equipment  or  lines  to  hecome  ali\e  until  all 
workmen  are  clear. 

Rule  12. — The  use  of  ladders  reinforced  with  wire  or 
ilher   metal   is   ahsohitely   jindiiliited. 

B.     Installation   of    New    (Dead)    Apparatus. 

Kulc  1. —  The  work  slunild  be  under  competent  .super- 
vision. 

Rule  3. — Scaffolding  should  be  erected  carefully  ami  the 
necessary  time  taken  to  make  it  safe  and  sufficiently  strong 
for  its  purpose. 

Rule  3. — Defective  ladders  must  not  be  used  and  should 
be  either  repaired  or  discarded.  Ladders  should  be  secured 
at   both  ends  against   slipping. 

Rule  4. — Workmen  should  he  careful  not  to  drop,  leave 
in  a  position  where  they  are  liable  to  drop,  or  throw  tools 
or  other  articles  from  scaffold,  pole,  tower  or  other  elevated 
positions. 

Rule  5. — Lifting  devices  such  as  cranes,  chain  blocks, 
derricks,  rope,  cable,  slings,  jacks,  tackle,  etc.,  should  not 
be  taxed  beyond  their  rated  capacity.  Workmen  should  sat- 
isfy themselves  that  such  equipment  is  in  good  condition 
and  quite  safe  for  handling  the  load. 

Ride  0. — The  handling  of  extremely  hea\y  apiiaratus 
should  be  under  the  direction  of  men  experienced  in  this 
class  of  work. 

Rule  7. — Steel  cable  or  good  hemp  rope  should  be  used 
for  lifting,  in  preference  to  chains.  If  the  latter  are  used 
they  should  be  carefully  examined  and  annealed  periodi- 
cally. 

Rule  8. — Workmen  sliould  never  stand  upon  a  load  being 
lifted  by  a  crane  or  remain  in  a  position  where  the  breakage 
of  a  sling  or  other  tackle  might  cause  injury,  or  stand  in 
the  bight  of  a   rope  or  cable. 

Ivule  !). — Care  should  be  exercised  in  using  gasoline  to 
guard  against  fire  or  explosion. 

C.  Installation  or  Repair  Work  in  the  Vicinity  of  Live  Ap- 
paratus or  Lines. 

Rule  1. — Dan.mr  untices  should  be  displayed  but  only 
wdierc  actual  danger  exists.  They  should  be  such  as  to 
attract  attention. 

■  Jule  2. — Where  work  is  being  carried  on  in  the  viciniiy 
of  live  apparatus  or  wiring,  barriers  should  be  erected  or 
other  suitable  precautions  taken  to  prevent  accidental  con- 
t:  ci.  Harriers  may  consist  of  wooden  railings,  roi)es  or  some 
such  temporary  structure  securely  attached.  Where  the 
work  to  be  done  is  quite  close  to  live  parts,  insulating  bar- 
riers should  be  interposed  to  shield  the  workmen  against 
personal  contact  or  accidental  short  circuit. 

Rule  ;i. — Where  work  under  these  conditions  is  to  he 
performed  on  scaffolding  or  on  an  elevated  position,  special 
care  should  be  taken  to  guard  against  falling.  A  slight  shock 
might  cause  a  workman  to  lose  his  balance  and  fall  to  the 
ground  or  among  live  conductors. 

Rule  4. — Workmen  should  endeavor  to  avoid  slipiiiug 
or  stumbling  in  the  vicinity  of  live  api)aratus  or  wiring  and 
should   be   particularly   cautious   when   moving   liackwards. 

Rule  5. — Suitable  clothing  should  be  worn  by  all  whose 
duties  require  them  to  be  in  the  neighborhood  nf  moving  or 
live  apparatus  or  wiring.  Loose  clothing,  rolled  up  sleeves, 
and  metal  articles  such  as  watch  chains,  belt  buckles,  linger 
rings,  etc.,   should  be  avoided. 

Rule  (>. — .Ml  workmen  engaged  upon  this  class  of  work 
should  be  carefully  and  earnestly  instructed  as  to  the  live 
parts,  so  that  there  will  lie  no  doubt  as  to  the  nature  and 
location  of  the  danger. 


Rule  T. — Workmen  should  be  careful  not  to  drop  or 
throw  tools  or  other  articles  from  scatT(dci,  pole,  tower  or 
other    ele\ated    posittions. 

Rule  ^. —  The  work  should  be  under  competent  super- 
\  .sion. 

Rule  '.1. — .'■"caffolding  should  be  erected  carefully  and  the 
necessary  time  taken  to  make  it  safe  and  sufficiently  strong 
for  its  purpose. 

Rule  10. — Defective  ladders  must  not  be  used  and  should 
li  ■  Ciller  repaired  or  discarded.  Ladders  should  be  secured 
at  both   ends  against  slipping. 

Rule  11. — The  use  of  ladders  reinforced  with  wire  or 
other   metal   is   absolutely   prohibited. 

D.     General  Operation 

Ivule  1. — All  operating  companies  should  have  sucli  oper- 
ating rules  in  addition  to  but  not  in  conflict  with  the  rules 
of  the  Association  as  may  be  found  necessary  to  insure  the 
safety  of  their  workmen.  A  copy  of  these  rules  should  be 
filed  in   the  office  of  the  Association. 

Rule   2. — Adequate   records   of  operation   shall   be   kept. 

Rule  :). — The  starting  or  stopping  of  apparatus,  opening 
or  closin.g  of  switches  shall  be  carried  on  under  the  control 
of   a   duly   authorized   person. 

E.     Handling  Live  Equipment  and  lines 

Rule  1. — In  the  event  of  a  circuit  breaker  being  opened 
or  other  apparatus  taken  out  of  service  for  the  purpose  of 
repairs  or  other  work,  the  switches  or  other  controlling 
dcv  CCS  should  be  properlj-  tagged  and  clearance  given  to 
the  workman  in  charge  of  such  work:  these  switches  may 
not  be  closed  or  apparatus  started  or  put  into  service  until 
the  person  to  whom  the  clearance  has  been  given  has  re- 
ported clear.  In  such  cases  the  workmen  in  charge  of  the 
work  must  see  that  necessary  protective  devices  are  in  place 
before    proceeding   with    the    work. 

The  operator  wdio  gives  the  clearance  shall  transfer  this 
to  his  relief  only  after  the  relief  has  read  the  record  of  the 
clearance  in  the  log  book  and  has  signed  the  log  book  ac- 
c-pting   the    responsibility. 

The  workman  who  takes  the  clearance  may  transfer  this 
clearance  in  the  following  way: 

By  personally  informing,  telephoning  or  wiring  the  oper- 
ator from  whom  the  clearance  was  received,  advising  of 
tlie  transfer,  at  which  time  the  record  of  this  transfer  shall 
be  put  in  the  log  and  the  workman  having  the  clearance 
transferred  to  him  shall  be  held  responsible  for  the  safety 
of  the  original  holder  of  the  clearance  as  far  as  it  is  affected 
by    the    clearance. 

Rule  2. — Workmen  shall  not  touch  parts  differing  in 
potential  nor  exposed  live  parts  unless  adequately  protected. 

Ride  3. — Workmen  shall  not  work  on  any  live  apparatus 
that   has  a  potential  to  ground  of  over  3,000  volts. 

Rule  4. — Workmen  working  ou  low  tension  lines  but 
in  the  close  proximity  of  lines  of  dangerous  voltages  shall 
exercise  special  care  because  of  the  possibility  of  contact 
between  the  two  sets  of  lines.  In  stringing  wires  near  live 
lines,  the  wires  being  handled  should  be  treated  as  alive 
unless  they  are  effectively   grounded. 

Rule  T). — Workmen  must  not  iilace  deiieudencL^  for  their 
safety   ou    the   insulating   covering   of   wires. 

Rule  0. — Workmen  must  iiot  work  from  above  on  ex- 
posed live  parts  of  equipment  or  lines  when  the  work  can 
be  (huie  from  below.  Workmen  should  avoid  working  on 
e<|uii)ment  or  lines  fnun  any  position  by  reason  ol  which  a 
shock  or  slip  might  tend  to  bring  the  body  toward  exposed 
live   parts. 

Rule  7. -Workmen  shall  not  ojien  a  loaded  circuit  ex- 
cept   al    the   circuit    breaker   provided    f^ir    the    pmiiose. 

Rule  H. — Loose  conductors  shall  be  run   in  such  a  man- 
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ner  that  tlu-y  cauuut  accidentally  cume  in  contact  with  any 
live    part. 

Rule  '.). — in  connecting  dead  equipment  or  lines  to  a 
live  circuit  by  means  of  a  connecting  wire,  workmen  shall 
first  apply  the  wire  to  the  dead  part  before  attacliing  it  to 
the  circuit.  When  disconnecting,  the  live  end  shall  be  re- 
moved   first. 

Rule  10. — In  applying  a  grounding  device  to  normally 
live  parts  the  device  must  be  grounded  before  bringing  it 
near  the  parts  and  must  be  removed  from  the  live  parts 
before   renicning  it   from   the   ground   connection. 

Rule  11. — Live  series  circuits  or  secondaries  of  loaded 
current   transformers  shall  nc\er  be  opened. 

Rule  12. — Workmen  nuist  keep  all  parts  of  their  bodies 
as  distant  as  possible  from  brushes,  commutators,  switches, 
circuit  breakers  or  other  parts  at  which  arcing  may  occur 
during  the  operation  or  handling.  If  the  hands  must  be 
used  near  such  parts,  additional  precaution  by  insulating 
gloves  is  recommended.  If  the  eyes  are  not  otherwise 
shielded  from  possible  arcing,  additional  protection  by  gog- 
gles is  recommended. 


The  Jitney  Bus -A  Word  of  Advice 

The  .Southern  California  Kdison  Company,  Los  Angeles, 
has  issued  a  timely  bulletin  to  its  employees  giving  practical 
and  interesting  advice  on  the  patronizing  of  local  electric 
traction  lines  in  connection  with  the  invasion  of  the  jitney 
bus.  The  arguments  set  forth  in  favor  of  the  electric  car 
arc  concise  and  logical  "Reasons  Why,"  creating  thought 
and  consideration  for  the  established  carrier  system,  and 
leading  to  an  earnest  appreciation  of  the  advantages  attend- 
ing its  support.  As  a  basis  for  similar  activities  by  other 
companies,  to  inspire  a  proper  re.gard  for  electric  traction 
lines  and  the  benefit  they  bring  to  a  community,  these  sug- 
gestions,  as   follows,   are  particularly   opportune: 

The  suburbs  of  our  cities  have  been  made  accessible  and 
built  up  by  the  electric  roads.  If  all  the  traffic  obtained  by 
them  was  on  their  lines  beyond  the  jitney  zone,  they  would 
operate  at  a  loss,  therefore  it  is  unfair  not  to  patronize  them 
on  short  trips. 

The  street  railway  companies  are  large  contributors  in 
taxes  to  the  city,  comity  and  state.  Should  their  business  be 
made  unprofitable  the  public  must  necessarily  make  up  this 
amount. 

It  requires  15  to  30  jitneys  to  furnish  the  carrying  capa- 
city of  an  ordinary  street  car.  If  all  trafiic  depended  ui>ou 
jitneys  the  congestion  would  make  the  streets  impassable. 

The  car  companies  bear  the  cost  of  maintaining  one- 
third  to  two-thirds  of  the  surface  of  the  streets  they  use.  If 
they  were  put  out  of  business  the  jitney  owners  would  not 
assume  this   expense  but   it   would   fall  upon   the  public. 

The  jitneys  do  not  go  into  territory  sparsely  built  up 
or  unsupplied  by  street  cars  but  seek  to  take  traffic  already 
developed  by  the  car  companies. 

The  electric  cars  give  a  longer  ride  for  the  charge  made 
tlian   any   other  transportation   system. 

The  car  lines  are  great  equalizers  of  rentals  and  values. 
If  the  entire  population  of  any  of  our  cities  or  towns  was 
obliged,  because  of  lack  of  transportation  bej'ond,  to  live 
within  the  jitney  (5  cents)  zone,  rentals  and  values  witliin 
that  radius  would  materially  increase  the  cost  of  living.  A 
suburban  home  would  be  prohibitive  for  any  of"  us  without 
maintaining  a  private  conveyance. 

The  car  lines  are  limited  by  ordinances  to  certain  routes, 
schedules  and  rates,  while  the  jitneys  are  unrestricted,  there- 
fore the  car  service  is  dependable  and  certain  and  the  jitney 
service   unreliable. 

The  jitneys  will  not  extend  their  radius  of  operation  as 
an  accommodation  but  only  on  an  increased  charge. 


Recent  rulings  arc  to  the  effect  that  accidents  to  em- 
ployees, going  to  or  returning  from  their  employment,  arc 
not  covered  by  indemnity  insurance  which  all  employers  arc 
obliged  to  furnish.  Therefore,  if  you  use  a  jitney  on  such 
trips  consider  the  responsibility  of  the  owner  before  taking 
the  risk,  which  is  about  ten  times  as  great  in  a  jitney  as  in 
a   street   car. 

A  regulated  jitney  service  may  make  a  useful  jjlace  for 
itself,  but  in  an  attempt  to  take  the  traffic  developed  by  street 
car  companies  they  arc  wrong  and  should  not  be  encoura,gC(l. 

Think  this  over.  There  is  a  principle  of  fair  play  in- 
volved.— Electric  Traction. 


Montreal  Tramways   Annual 

Though  the  liscal  year  t)f  tlie  Montreal  Tramways  Com- 
pany ends  on  June  ;iOth,  we  are  already  in  receipt  of  the 
)irinted  report  for  the  past  year.  The  gross  earnings  were' 
10, 525.331.  a  decrease  of  $617,573,  or  approximately  K.Ci5  per 
cent.  The  net  earnings  after  deducting  operating  expenses 
this  year  amounted  to  $2,811,335,  an  amount  less  than  the 
previous  year  by  4.37  per  cent.  The  ratio  of  operating  ex- 
pense to  earnings  is  56.03  per  cent,  this  year  as  compared 
with  58.89  per  cent.  last  year.  The  report  states  that  "in 
accordance  with  the  desire  of  the  city  of  Montreal  to  remove 
as  far  as  possible  the  overhead  wires  on  the  city  streets,  the 
company  is  now  proceeding  at  considerable  expense  to  jdace 
its  overhead  feeder  wires  in  the  municipal  conduits  which 
have  so  far  been  provided  for  that  purpose."  Regarding  the 
future  of  the  company  the  report  has  this  to  say:  "Keeping 
in  view  the  future  growth  of  the  city  the  company  has  been 
working  on  a  plan  to  re-arrange  the  power  distribution  in 
order  to  make  the  power  supply  from  the  different  stations 
interchangeable.  This  will  take  time  to  complete  but  will 
place  the  company  in  a  better  position  to  handle  the  future 
traffic  of  the  cky."  The  property  of  the  company  has  been 
maintained  in  a  high  state  of  efificiency,  the  sum  of  .$660,430 
having  been  expended  in  maintenance. 


Contract  for  La  Loutre  Dam 
The  contract  for  the  construction  of  La  Loutre  Dam, 
on  the  St.  Maurice  River,  52  miles  from  the  rioutli  of  the 
Manouan  River,  P.Q.,  has  been  let  to  the  St.  .Maurice  Con- 
struction Company,  Limited,  of  which  Mr.  Julian  C.  Smith, 
of  the  Shawinigan  &  Cedars  Rapids  Companies,  is  president. 
The  price  is  $1,435,000.  The  dam  will  be  of  great  benefit  to 
the  hydro  power  companies  and  plants  on  the  St.  Maurice 
River,  and  the  Quebec  Government,  who  have  undertaken 
the  enterprise,  are  assured  of  sufficient  annual  income,  from 
the  companies  having  plants,  to  more  than  pay  for  the 
maintenance  charges  and  interest  on  the  capital  cisl.  The 
storage  proposed  will  increase  the  power  at  Shawinigan 
over  the  low  water  year  of  1900  liy  32.000  horse  power 
years,  and  will  double  the  low  water  possibilities  of  the 
St.   Maurice   River  at  that  point. 


Beauharnois  Installing  Lights 

The  town  of  Beauharnois,  P.Q.,  is  carrying  out  a  system 
of  public  lighting,  installing  160  lights  over  a  distance  of 
about  four  miles.  The  lights  are  to  be  100  candle-power 
nitrogen-filled  tungsten  lamps,  mounted  on  wooden  poles 
30  feet  high.  Wheelcr-Mazda  brackets,  supplied  by  the  Can- 
adian General  Electric  Company,  are  to  be  used.  Current  will 
be  purchased  from  the  Montreal  Public  Service  Corporation, 
at  2300  volts,  constant  current  transformer  being  installed. 
The  present  steam  equipment  for  pumping  water  is  being 
replaced  by  an  electric  pump  of  the  Rees-Roturbo  type,  sup- 
plied by  Heap  and  Partners,  Montreal.  The  plans  and  speci- 
fications were  all  prepared  by  Mr.  W.  G.  H.  Cam,  of  Mont- 
real, who  is  also  superintending  the  work. 
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Value  of  Local  Associations 

Elcclrica!  contractors,  as  a  rule,  believe  that  they  are 
doing  business  under  extremely  bad  conditions,  and  that 
the  bids  of  their  competitors  are  the  most  cratic  to  be 
found  in  any  class  of  business.  The  man  who  can 
guess  within  50  per  cent,  of  what  his  competitor's  bid  will 
lie  on  any  proposed  work,  is  endowed  with  some  uncanny 
sense  which  puts  him  in  a  class  by  himself,  when  it  comes 
to    the    guessing    game. 

[  will  not  try  to  disprove  this  statement.  We  will 
admit  that  these  things  are  so  close  to  the  truth,  that  a 
man  with  a  vivid  imagination  might  easily  believe  this  is 
a  true  condition.  The  question  naturally  arises,  "Whose 
fault  is  it  if  conditions  in  the  electrical  contracting  busi- 
ness are  in  such  a  state?  Why  is  it  that  these  conditions 
do  prevail?" 

My  Ijelief  is  that  the  fault  mainly  lies  with  the  men  who 
are  engaged  in  the  business;  that  most  of  the  obstacles  in 
the  way  of  the  electrical  contractor  are  merely  surface  ob- 
stacles, some  of  them  placed  there  himself,  and  practically 
all  of  them  may  be  overcome   by  concerted  effort. 

We  often  look  away  into  the  distance,  and  view  the 
apparent  successes  which  have  been  made  by  other  men 
in  other  lines  of  business,  and  to  think  that  if  we  were  only 
engaged  in  that  particular  line  of  business,  or  located  in 
that    particular    place,    things    would    "come    our    way." 

The  perspective  we  get  is  not  always  a  true  one.  When 
we  get  near  enough  to  the  coveted  business,  we  will  prob- 
ably find  there  are  many  mud  holes  and  quagmires  through 
which  that  man  has  had  to  travel,  and  that  in  all  probability 
he  is  a  battle  scarred  veteran,  has  received  upper  cuts  and 
body  blows,  and  who  knows,  he  may  be  looking  longingly 
at  the  Electrical  contractor,  thinking  that  if  he  only  had  a 
business  like  that,  how  peaceful  and  profitable  his  life  would 
be.  Do  not  forget  that  "distance  lends  enchantment  to  the 
view." 

Don't  "over"-look  opportunities 
Is  it  not  possible  that  the  Electrical  LuiUruclor  is 
spending  too  much  time  in  bemoaning  the  conditions  which 
exist  in  the  Electrical  business,  and  looking  longingly  at 
some  other  fellow's  business,  and  overlooking  the  oppor- 
tunities which  may  lie  right  at  his  feet.  1  remember  seeing 
somewhere,  a  long  time  ago,  two  pictures  which  I  have 
never  forgotton.  One  was  of  two  cows,  each  in  lur  own 
pasture,  and  one  had  her  head  through  the  fence  eating  the 
grass  out  of  the  other  pasture,  and  the  other  cow  had  lui 
head  through  the  fence  eating  the  grass  in  the  pasture,  not 
her  own.  The  other  was  a  companion  piece.  Two  men 
were  sitting  on  the  opposite  banks  of  a  stream,  which  was 
apparently  about  40  ft.  in  width,  and  each  had  his  line 
thrown  full  across  and  was  fishing  close  to  where  the  other 
fellow  was  sitting.  The  question  was,  "Why  is  the  grass 
sweeter  on  the  other  side  of  the  fence  and  why  the  fishing 
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better  on  the  other  side  of  the  stream?"  "Distance  lends 
enchantment   to   the   view." 

I  remember  well,  a  little  incident  in  my  own  career. 
[  was  fishing  along  the  Elk  Kiver  in  Kansas.  I  had  caught 
several  nice  bass,  and  a  couple  of  channel  cat  lish,  and  in 
fact  I  had  a  nice  string.  I  noticed,  however,  a  place  almost 
directly  across  the  river  from  me,  where  there  appeared 
to  be  an  eddy  around  some  willows,  and  it  looked  like  the 
place  ought  to  be  alive  with  bass.  The  enchantment  was 
too  much  for  me.  and  I  |)icked  up  my  tackle  and  string  of 
lish,  and  made  my  way  through  the  underbrush,  up  tlic 
river  about  half  a  mile  to  a  place  where  I  could  turd  the 
river.  I  waded  in,  and  when  about  half  way  across,  the 
string  broke  and  everj'  fish  I  had,  got  away.  There  was 
nothing  left  for  me  to  do  but  go  on  across  the  river  and 
l)ack  down  to  that  lovely  place  where  all  those  bass  were 
waiting  for  me.  When  I  got  there,  I  found  that  the  bank 
was  so  muddy  that  I  could  hardly  get  down  to  the  water, 
and  when  I  did  get  located.  I  found  that  the  place  was 
shallow  and  full  of  snags,  and  I  didn't  get  a  strike.  I  looked 
back  to  the  place  from  whence  I  came,  and  wondered  how 
I    could    have   been    foolish    enough    to    have    left   it. 

What  I  am  trying  to  show,  is  that  it  is  an  eas)'  matter 
to  overlook  the  opportunities  which  are  right  at  our  feet, 
and  to  imagine  that  somewhere  there  is  a  place  where  suc- 
cess will  come  without  effort;  where  customers  will  al- 
ways be  eager  to  buy;  where  central  stations  will  meet 
us  with  open  arms,  and  where  the  general  contractor  will 
cease  from  troubling.  Some  of  you,  no  doubt,  have  heard 
Russell  Conwell  in  his  lecture  on  "Acres  of  Diamonds." 
A  farmer  owned  land  which  was  not  very  productive.  He 
struggled  hard  to  make  it  pay.  One  day  a  travelling  priest 
came  that  way.  and  stopped  at  the  farmer's  house  over 
night.  He  related  a  story  of  a  recent  discovery  of  dia- 
monds. Men  were  linding  diamonds  and  were  getting  rich 
in  a  day.  After  the  priest  had  gone,  the  fanner  caine  to  the 
conclusion  that  he  was  fooHsh  to  stay  at  the  barren  farm, 
when  he  also  might  be  picking  up  diamonds,  and  become 
independent.  He  sold  his  farm  and  went  in  search  of  the 
diamond  fields.  The  man  who  purchased  his  farm,  was 
down  at  the  spring  one  day,  dipping  up  some  water,  when 
he  noticed  a  peculiar  looking  pebble  at  the  bottom  of  the 
spring.  He  dippe<l  it  up  and  it  proved  to  be  a  diamond  of 
great  value.  Other  diamonds  were  found  on  the  same 
farm  and  the  owner  became  wealthy.  The  previous  owner 
had  left  the  farm  in  search  of  the  \ery  thing  which  lay 
almost  under  his  feet,  and  which  he  had  probably  seen  a 
hundred    times    and    not    recognized. 

More  work  right  at  hai  d 

These  stories  are  told,  believing  tlial  if  the  Electrical 
Contractor  will  look  closer  about  him.  he  will  discover  that 
there  is  something  more  in  the  electrical  business  than  he 
has  found.  That  most  of  the  obstacles  about  him  arc  sur- 
face obstacles,  and  that  if  he  would  .go  a  little  deeper,  even 
some  of  tliesc  olistacles  miglit  iirove  to  be  blessings  in 
disguise. 
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It  may  be  that  abuut  tlie  time  some  cif  the  Electrical 
Contractors  get  discouraged  and  sell  out  to  go  to  Canada 
or  to  some  other  promising  field,  some  fellow  will  step 
into  your  place,  find  out  that  most  of  the  things  you  have 
been  kicking  about  are  chargeable  to  the  contractor  him- 
self; that  the  contractor  had  been  going  on  the  theory 
that  his  business  should  be  his  business  and  that  all  others 
were  usurpers  and  should  be  driven  out,  whereas  the  real 
facts  are  that  each  Contractor  is  only  one  cog  in  the  wheel 
of  a  mighty  big  machine,  and  that  if  that  machine  ever 
gets  going,  these  things  which  are  causing  so  much  uneasi- 
ness, will  gradually  fade  awaj-.  He  will  probably  call  on 
his  neighbor-contractor  and  rind  out  tliat  he  is  a  pretty 
good  fellow.  They  will  talk  matters  over.  They  will  com 
pare  notes  and  will  find  that  it  costs  the  Contractor  about 
40  per  cent,  to  do  business,  they  will  talk  over  other  mat- 
ters  and   will  each   learn    something   from   the   other. 

Get  acquainted 

He  will  make  the  acquaintance  of  the  other  Electric 
Contractors  and  eventually  will  perfect  a  local  organiza- 
tion. .At  the  very  first  meeting  they  might  find  tliat  some 
general  contractor,  with  a  genial  smile  had  been  double 
crossing  them.  Each  had  thought  that  he  was  the  General 
Contractor's  particular  friend,  and  that  if  it  had  not  been 
for  the  low  prices  that  Smith  or  some  other  fellow  had 
made,  they  would  have  had  all   of  the  work. 

Some  General  Contractors  have  no  use  for  .Associa- 
tions. They  can't  use  tlu-m  to  advantage.  Now  that  there 
is  an  Association,  and  the  contractors  are  on  speaking 
terms,  someone  might  say  that  Mr.  Merchant,  a  public 
spirited  gentleman,  where  some  of  the  members  traded,  al- 
ways had  a  "Curbstoner"  do  his  work,  because  he  could 
save  a  little  money,  perhaps.  Mr.  Merchant  realized  that 
the  "Curlistoner"  had  little  expense,  paid  no  taxes,  used  no 
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Stationery,  employed  no  labor,  burned  no  light,  whereas 
those  other  fellows  were  under  heavy  overhead  expense, 
maintaining  places  of  business  and  trying  to  make  them 
attractive.  This  association  might  now  organize  anotlier 
one  ami  invite  Mr.  Merchant  to  become  a  charter  mcnilier. 
Tliey  might  go  to  Mr.  Merchant  and  explain  that  they 
were  organizing  the  "Economical  League"  and  unfold  the 
plan.  All  of  their  groceries,  shoes,  clothing,  stationery, 
carpets,  rugs,  furniture,  etc.,  they  were  going  to  purchase 
from  Jeers  &  Sawbuck  Co.,  a  mail  order  house.  All  of 
their  lumber,  paints,  oils,  hardware,  etc.,  they  would  buy 
of  the  "Order  and  Cash-at-the-same  Co."  They  were  mak- 
ing arrangements  to  buy  coal  direct  from  the  mine  at 
wholesale  prices,  and  were  negotiating  with  the  telephone 
company  to  connect  with  a  phonograph  for  an  hour  each 
Sunday  so  that  the  preaching  would  be  less  expensive.  If 
a  program  of  this  kind  could  be  carried  out.  living  would 
be  less  expensi^">  They  could  get  along  without  paving, 
the  sidewalks  would  last  longer,  for  they  would  not  be  used 
so  much  and  that  taking  it  all  in  all  it  would  be  much  more 


economical  than  the  way  they  were  doing.  What  would  Mr. 
Merchant  say?  He  might  say,  "Boys,  that  would  ruin  my 
business."  Then  would  come  the  deadly  parallel.  Mr. 
Merchant  would  probably  wake  up  and  in  the  future  would 
patronize  some  one  of  the  contractors. 

Contractor,  Jobber,  Central  Station 
When  Electrical  Contractors  can  lose  sight  of  their 
own  business,  that  which  is  contained  within  their  own 
walls,  and  realize  that  the  general  conditions  under  which 
they  are  doing  business  are  either  a  liability  or  an  asset, 
as  they  are  made,  it  will  be  possible  as  an  association  tn 
go  to  the  Central  Station  or  to  the  Jobber  and  to  get,  as 
a  matter  of  fairness,  such  consideration  as  tlie  contractor 
has  a  right  to  expect.  Local  conditions  require  local  treat- 
ment, and  the  local  association  can  be  on  hand  at  the  time 
the  treatment  is  required.  On  the  broader  questions,  such 
as  legislation,  and  those  things  which  affect  the  contractor 
in  a  general  way,  the  state  and  National  associations  stand 
ready  to  bring  the  entire  force  into  action,  and  when  this 
great  machine  comes  into  its  own,  things  will  be  done 
which  no  one  contractor  would  dare  attempt.  .Xs  long  as 
men  in  the  same  lines  of  business  have  no  intimate  con- 
nection, just  so  long  they  may  expect  to  be  victims  of  persons 
who  take  advantage  of  the  discords  which  arise  from  their 
disorganized   conditions. 

Get  together  and  work  for  the  general  gniid  cil  the 
business  you  are  engaged  in.  Discover  the  diamonds  which 
are  lying  at  your  feet.  Catch  the  fish  tliat  are  on  your  own 
side  of  the  stream,  and  learn  that  the  grass  is  just  as  sweet 
on   your  own   side   of   the   fence. 


Jovian  League  Picnic 

The  fifth  annual  picnic  of  the  Winnipeg  Jovians  was  held 
at  Selkirk,  July  IJlst,  191.">.  In  spite  of  the  threatening  wea- 
ther over  one  hundred  members  and  their  friends  attended, 
and  all  thoroughly  enjoyed  the  day.  Many  of  the  old-timers 
were  present,  including  W.  H.  Reynolds,  P.  O.  4;!S8,  Cadmus, 
Past  Statesman  L.  H.  Dickson,  No.  4724,  Statesman  at  Large 
F.  E.  Filer,  No.  iij'Jl,  Statesman  R.  H.  Mainer,  No.  47:!5,  Sec- 
ond Tribune  J.  H.  Schumacher,  No.  4T42,  President  nf  Win- 
nipeg Jovian  League  W.  H.  Billing,  No.  .'■>l)54,  \ice-presidenl 
J.  S.  Mailden.  No.  47:i4,  Sec-treas.  W.  E.  Skinner,  No.  4747, 
E.xecntive  Committeemen  Thos.  Carlysle  No.  5Kr>.")  and  J.  S. 
Henry  No.  5!)i)4  and  many  other  of  the  memliers  of  tlie  or- 
ganization, 

\ari(jus  sports,  including  a  baseball  game,  were  held  in  the 
afternoon,  the  jirize  list  being  an  attractive  one.  -\t  .■).::i)  a 
sumptuous  repast  was  spread  on  the  tables  under  the  trees. 
and  a  hungrier,  happier  l)unch  would  have  been  hard  to  find 

Great  credit  is  ilue  the  Winnipeg,  Lake  Winnipeg  and 
Selkirk  Railway  Company  for  the  satisfactory  transportation 
facilities  afiftirded  and  the  courteous  treatment  by  their  em- 
ployees of  the  members  of  the  Jovian  Order  and  their  friends. 
The  executive  and  members  also  wish  especially  to  express 
their  appreciation  of  the  kindness  of  the  following  who  made 
the  prize  list  possible:  Northern  Electric  Co.,  Canadian  West- 
inghouse  Co.,  Canadian  Maloney  Co.,  Mainer  Electric  Co.. 
McDonald  &  Willson  Lighting  Co.,  Schumacher  Gray  Co.. 
Canadian  Johns-Manville  Co.,  Laco-Phillips  Co.,  Ferranti 
Electric  Co.,  Standard  Underground  &  Cable  Co.,  Canada 
Wire  &  Cable  Co.,  George  Guy,  Canadian  Fairbanks  Co., 
Canadian  General  Electric  Co.,  and  the  Eugene  Phillips  Elec- 
tric Works. 


91.') — Aluminum. — .A.  Liverpool  firm  who  are  large  buyers 
of  granulatetl  aluminum  and  also  ingot  and  bar  aluminum 
wish  to  get  into  touch  with  Canadian  firms  who  can  supply 
same. 
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Canada  Sales  Company  Agencies 

The  Canada  Sales  Company.  100  Bay  Street,  Toronto, 
announce  that  they  have  heen  appointed  factory  representa- 
tives for  the  Import  Sales  Company.  New  Ndrk,  loi-  a  new 
line  of  metal  tubular  cases  for  flashlights  which  they  have 
just  placed  on  the  market.  Other  agencies  carried  by  the 
t'anada  Sales  Company  include  that  of  the  V(>sl)urgh  Com- 
pany, West  Orange,  N.  J.,  manufacturers  of  a  hif>h  grade 
of  nitrogen  filled  automobile  lamps  ranging  fmrn  li  to  21 
volts  and  from  0  to  7">  candlepower.  'riicy  are  also  Can- 
ailian  representatives  for  (iillinder  liros..  Tort  Jcrvis,  \.  V., 
and  are  showing  a  complete  line  of  bowls,  lanterns,  urns  and 
shades  in  a  wide  variety  of  finishes,  shapes  and  prices.  'I'he 
Canada  Sales  Comjiany  have  also  recently  taken  the  agency 
of  the  Trumbull-\'an(lerpoel  lUectric  Company  of  Bantam. 
Conn.,  manufacturers  of  knife  switches,  panelbnards  and  en- 
closed fuses. 


Well  Known  Supply  House  Loses  Head 

The  many  friends  of  Mr.  C.  II.  Piasters  li.ue  learned 
with  deep  regret  of  his  death  by  drowning  on  Tuesday, 
August  :trd.  Mr.  Basters  was  the  president  and  senior  part- 
ner of  C.  H.  Basters  &  Co.,  the  well-known  electrical  supjily 
house   at   2:;    College   Street.   Turonto.      On    that    fateful    dav 


he,  with  his  wife  and  a  number  of  friends,  was  caught  in  a 
dinghy  on  Lake  Ontario  l)y  the  terrilic  storm  which  centered 
around  Toronto.  .Xiiparently  Mr.  Basters  was  making  heroic 
efforts  to  control  his  boat  and  was  either  swept  away  or 
fell  exhausted  from  the  deck.  The  remainder  of  the  parly 
was  landed  safely.  Tlic  sympathy  i>f  the  l''.lcctr!cal  News 
and  of  Mr.  Basters'  many  friends  anicnig  our  readers  goes 
out    lo    his   widow    in    her   affliction. 


Another  Canadian  Beauty 

The  Renfrew  Electric  Manufacturing  Company,  Limited, 
Renfrew,  Ont.,  are  distributing  a  useful  little  booklet  entitled 
"Canadian  Beauty  Hand  Book,"  which  contains  a  quantity  of 
useful  information  for  dealers  and  salesmen  in  electrical 
appliance  stores.  Too  often  an  electrical  appliance  fails  to 
give  satisfaction  because  the  salesmen  in  making  the  sale 
over-estimated  its  possibilities  or  made  unreasonable  state- 
ments concerning  it.  Tliis  little  booklet  offers  an  oppor- 
tunity to  becoiTie  acquainted  with  electrical  terms  and  their 
meaning,  together  with  their  proper  relation  to  electric  heat- 
ing appliances.  We  understand  it  can  be  had  for  the  asking 
and  we  hope  that  every  dealer  and  contractor  will  see  that 
every  man  in  his  employ  is  supplied  with  a  copy.  The  com- 
pany advises  that  the  lirst  supply  is  alrea<ly  exhausted  but 
that  additional  copies  will  be  available  immediately. 


Have  You  Made  Your  Plans  for  the  Convention? 


Xow  that  you  have  made  yuur  plans  to  take  in  tlie  con- 
vention of  electrical  contractors  which  is  to  be  held  in 
Toronto  on  September  0th,  7th  and  8th,  you  will  be  anxious 
to  know  what  the  program  is  going  to  be  like;  The  com- 
mittee having  this  matter  in  charge  have  been  very  active 
during  the  past  fortnight  and,  as  a  result,  we  are  able  to 
print  below  a  tentative  outline  of  the  proceedings,  which 
Ijromises  well  in  interesting  material  and  valuable  discus- 
sion. 

One  of  the  most  importatnt  items,  however,  does  not 
appear  on  the  printed  program,  viz.,  the  opportunity  that 
electrical  contractors  will  have  of  "getting  together"  so 
that  some  of  the  corners  of  their  little  misunderstandings 
may  be  rul)be(l  and  rounded  oflf  and  a  Ijetter  system  of  cii- 
opcration    sit    in    mutinn.      We    understand    too    that    a    "get 

Monday,  September  Gth. 

Id  a.m.  to  3.:'.0  p.m.       Registration  of  Delegates. 
I.  ,\ddress  of  Welcome. — Toronto   Civic   Oflicial. 

Opening   of    Convention. — The    Chairman. 
a.  Address  on   Organization   and  its  merits,   with   particular 

reference    to    our    Organization. — Mr.     E.     A.     Urury, 

Toronto. 
:;.   Licensing   of    Electrical   Contractors.      What   other   cities 

have   got,   and    how    we   should   work    towards   gettiitg 

the    License. — Si>eaker   to   be   selected. 
1.  "I)c,  it   Electrically."     An  address  on   F.lectrical   Devcloi)- 

ment. — Mr.   Walter  Carr. 
5.  Rules    and    Regulations     of     the     Hydro-Electric     I'ower 

Commission    of    Ontario.— Mr.    H.    E.    Strickland. 
0.   Proper    Accounting    System    for    Electrical    Dealers    and 

Contractors. — Speaker    to    be    selected. 
7.   Workmen's    Compensation    Act    of   Ontario    as    it    affects 

Electrical   Contractors.     Mr.   K.   M.  Trowern. 
H.  The    Possibilities   of   .Advertising   in    the    l':iectrical    Busi- 
ness.— Mr.   h'rank   11.    Kowe. 
;i.   Tin-    iilaliiiu    nf    the    trade    newspai)er    lo    Uu-    eleclrieal 

trade   and   lo   the   Association.— Mr.   J.   I  ,    Armer. 


;icquainted"  luncheon  will  probably  be  one  of  the  promin- 
ent features. 

.\ny  electrical  contractor  who  has  not  yet  made  his 
l)Ians  to  profit  by  this  convention  is  urged  to  do  so — now. 
The  National  Electrical  Contractors'  Association  of  the 
United  States  have  just  been  having  their  convention  'way 
(Hit  in  San  Francisco  and  everybody  has  come  home  saying 
how  much  "information"  and  "new  business  ideas"  they 
gathered  in.  That's  the  kind  we  are  going  to  have  in 
Toronto  and  for  the  good  of  the  profession  we  want  every 
contractor  to   share  in   this   exchange  of   gray  matter. 

I'roposed  order  of  business  for  Convention  to  be  held 
in  Association  Rooms,  2  College  Street,  Toronto,  Out., 
coiumencing  Monday,  September  (itii,  is  .given  herewith  as 
determined   to   date. 

III.  The  relation  of  the  Jobber  to  the  Dealer  and  Contrac- 
tor, and  the  J(d)bers'  function  in  the  trade. — Speaker 
to  be  selected  by  the  Jolthers'  Section  of  tiie  Board 
of  Trade,  Toronto. 

11.  llir    Ke-sale    Problem.      Report   from   Committee   formed 

to   try  and  secure   a   fair  scale  of   Re-sale   prices   from 
jobbers. — Mr.   G.  T.   Dale. 

12.  Competition   from    Power   Companies  and    Municipalities. 

—Mr.   Geo.  W.   Hill. 

v.).  (ieneral  Discussion  and  Suggestions,  and  sulmiittin.g  of 
Motions    by    delegates    for    consideration. 

(a")  Consideration  of  the  advisability  of  establish- 
ing a  Provincial  (  Irganization.  (O  Considera- 
tion of  Membership  I'ee.  (2)  Election  of  Pro- 
vincial Officers. 

(]>)  Making  this  Convention  an  .\nnual  affair.  (1) 
Appropriation  for  Convention  h'xpenses  for 
next  year — this  year's  expenses  being  already 
provided  for.  |2)  Settin.g  date  and  place  fm- 
lUlO  Comenliou. 
.And  any  other  subjects  ihal  any   Dealer  or  Coun;Ktor 

desires   to  submit. 
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What    is    New   in    Electrical    Equipment 


Fargo  Electrical  Connectors 

We  illustrate  herewith  a  number  iif  tlic  latest  designs 
of  electrical  connections  manufactured  by  the  Fargo  Manu- 
facturing Company,  Poughkeepsie,  N.  Y.  These  new  de- 
vices have  electric  wiring  of  all  kinds  whether  fur  transmis- 
sion purposes,  electric  lighting,  power  or  electric  railway 
service. 

Fig.    1    will    give    a   general    idea    of    the    principle    under- 


lying all  of  these  devices.  Tliis  represents  a  strai^^ht  type 
connection.  It  is  constructed  of  four  parts,  two  inner  cone- 
shaped  copper  cylinders  and  two  outer  connector  pieces 
which  thread  together,  clamping  the  cones  I'irmly  against 
the  cable  and  forcing  tlie  ends  of  the  cable  together  so  as 
to  form  a  culd  weld.     These  joints  are  of  low  resistence  and 


of  a  jiiint  connectmn 


Fig.  2. 

the  manufacturers  claim   the  efticicncy 
is  increased  by  50  per  cent. 

Fig.  2  illustrates  a  type  of  ground  cone.  The  Fargo 
grounding  devices  have  eliminated  the  use  of  bolts  and  nuts 
which  soon  become  loose  and  render  the  grounds  a  source 
of  danger.  The  device  shown  in  Fig.  2  is  easily  installed  and 


Fig.  3. 

is  claimed  to  be  as  nearly  a  perfect  gr<uind  as  it  is  possible 
to  get.  The  wires  are  locked  togetlier  fdrTiiing  a  bund  of 
high   conductivity. 

Fig.    :i   shows   another    form   of   straight    connecting   de- 
vice   consisting    of    three    miter    cunnecting    pieces     without 


Fig.  4. 

cones.  As  the  nuts  are  tightened  the  wire  is  twisted  form- 
ing an   airtight  and  practically  solid   connection. 

Fig.  4  shows  a  transmission  line  connector.  This  is 
practically  a  combination  of  the  two  connectors  as  shown  in 
Fig.  1.  It  insures  that  two  grips  are  taken  on  each  wire  and 
the  manufacturers  guarantee  that  with  tliis  connector  the 
cable  will  pull  apart  before  the  connector  will  let  go  of  it. 
Indeed  this  is  claimed  for  any  of  the  connectors. 

Other  devices  include  cable  locks,  terminal  connections, 
Y  connections,  L  connections,  T  connections,  groundclamps, 


cal}le  gr.ps,  guy  grips,  guy  terminals,  l)us-bar  connections, 
etc.,  all  manufactured  on  the  same  continuous  joint  prin- 
ciiilo. 


Exhibit  of  Protecting  Devices 

There  is  l)eing  exhibited  at  the  .American  Museum  of 
Safety.  18  West  24th  Street,  New  York,  an  historical  exhibit 
III  central  station  electrical  protecting  devices.  During  the 
next  two  weeks  this  exhibit  will  occupy  the  window  space 
of  the  museum  and  thereafter  it  will  be  located  in  the 
museum  as  a  permanent  exhibit.  Tliis  exhibit  should  be 
of  interest  to  the  general  public  in  tliat  it  represents  the 
progress  made  in  the  electrical  art  with  special  regard  to 
the  service  equipments  that  are  installed  by  central  sta- 
tions in  almost  every  house  where  electricity  is  in  use.  The 
(bspiay  lays  special  emphasis  on  the  safe-guarding  of  life 
and  property.  This  exhibit  was  arranged  by  the  Metro- 
politan Engineering  Company  at  the  request  of  the  museum 
autliorities. 

Stationary-tub  Washer 

:\n  electric  wasliing  machine,  known  as  "The  Station- 
ary-tub Electric  Washer" — embodying  many  new  and  radi- 
cally different  features,  has  been  developed  by  tlie  Kelman 
Electric  &  Mfg.  Co.,  Los  Angeles,  Cal.,  and  is  nnw  being 
placed  on  the  market.  This  machine  washes,  wrings,  rinses, 
and  1)lues  in  any  stationary  tub,  and  eliminates  all  handling 
of  water  by  the  operator — the  plumbing  Hlls  and  empties  the 
tub  for  her.  Being  mounted  on  the  stationary  tub,  the 
machine  is  entirely  out  of  the  way;  yet  it  is  always  ready 
for  use,  and  avoids  all  "getting  ready"  and  putting  away." 
The  operation,  is  extremely  simple — one  operating  liandle. 
by  a  slight  movement  one  way  or  the  other,  governs  the 
action  of  the  wringer  or  washer.  To  reverse  the  wringer, 
the  motor  is  reversed  by  means  of  an  ingenuous  four-point 
attactment  plug.  This  reversing  it  electrically  instead  of 
nieclianically.    eliminates    the    complicated    gearing    otherwise 


Eliminates  all  iiandling  of  water 

required.  Safety  of  operation  is  provided  for  by  enclosing 
the  mechanism:  by  a  safety  pressure-release  on  the  wringer, 
whereby  pressure  can  be  instantly  removed  from  the 
wringer  rolls;  and  by  the  four-point  attachment  plug,  whicli 
can  be  quickly  detached,  stopping  the  washer  or  wringer 
immediately.  By  loosening  a  thumbscrew,  the  motor  maj' 
be  removed  for  other  purposes.  Simple  accessories  facih- 
tate  its  use  as  a  sewing-machine  motor,  or  to  operate  small 
grinding  or  buffing  wheels,  and  save  the  cost  of  thee  addi- 
tional   motors    usually    required    with    such    apparatus. 
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Underground  Conduit  Exhibition 
Among  the  Canadian  exhibitors  at  tlie  Panama  Pacilic 
l^xposilion  at  San  Francisco  is  G.  M.  Gest,  Limited  oi' 
Montreal,  Winnipeg  and  Vancouver,  'i'liis  exiiihit  while  in- 
teresting to  all,  is  instructive  as  well,  ami  has  attracted 
widespread  interest,  not  only  among  those  in  elect  rieal 
w<irU-.  hut  also  in  everyone  devoted  to  civic  welfare.  It 
lias  been  the  hue  and  cry  in  many  cities  to  remove  all  over- 
head wires,  and  in  this  exhibit  everything  is  shown  per- 
taining to  the  underground  which  takes  the  place  of  the 
unsightly    overhead. 

Mr.  Gest  has  made  a  specialty  of  underground  comluit 
construction  for  many  years,  and  has  been  identihcd  with 
many  of  the  largest  installations  of  conduit  and  ornamental 
street  lighting  in  Canada.  In  addition  to  the  construction, 
Mr.  Gest  has  done  considerable  engineering  thrnughout 
Canada.  Quebec,  Montreal,  Toronto.  Ottawa,  Winnipeg, 
Vancouver  and  Niagara  Falls,  have  all  benefitted  Ijy  having 
this  class  of  work  installed  by  his  organization.  In  most 
of  these  cities  this  organization  has  not  only  comphlevi 
contracts    for   corporations,    but    for   municipalities   as    well. 

In  recognition  of  what  Mr.  Gest  lias  clone  in  ileveloii- 
ing  conduit  systems,  and  for  his  methods  of  installation, 
the  International  Jury  of  Awards  at  the  Exposition,  has 
awarded  his  organization  a  .gold  medal,  the  highest  award 
in  his  class.  The  exhibit,  occupying  about  nine  hundred 
square  feet  in  the  Palace  of  Machinery,  comprises  systems 
of  underground  conduit  and  cable  construction,  and  shows 
the  diflferent  materials,  apparatus  and  methods  of  construc- 
tion of  the  underground  conduit  and  cable  systems,  and 
distribution  systems  wherein  armoured  cable  is  used. 
Everything  for  the  distribution  of  electrical  energy — light 
and  power,  signalling  and  communication — are  presented 
in  an  attractive  form.  The  various  methods  of  installing 
underground  conduit  for  draw-in  systems  are  shown,  includ- 
ing fibre,  inimij  log,  (creosoted  wood)  iron  pipe,  and  clay 
conduit  in  both  single  and  multiple,  square  and  round  bore 
type.      .Also    methods    employed    in    Europe    including    that 


known  as  the  "trough  system,"  using  cast  iron,  asphalt  and 
tile  trough.  f)f  the  solid  systems  arc  shown  armoured 
cable  laid  direct  in  the  ground,  also  the  Edison  tube  system. 
Manholes  are  represented  in  lelcplione,  light  and  power, 
also  the  transformer  vault;  these  are  in  brick  and  concrete 
construction.  Shown  complete  are  the  various  forms  of 
apparatus  for  the  proper  distribution  of  electrical  energy 
for  the  several  systems,  such  as  transformers,  junction 
l)Oxes,  cutouts,  switches  and  cable  terminals,  all  technically 
installed.  In  addition  to  the  cable  and  other  apparatus  in- 
stalled in  the  manholes  are  shown  a  street  pillar  and  kiosk, 
also  an  ornamental  lighting  system  with  method  of  feeding, 
by   means   of      underground   distribution    systems. 

•  Augmenting  the  practical  side  of  the  installation  of 
underground  work  described,  drawings  are  shown  of  the 
plans  for  complete  underground  systems,  also  a  collection 
of  lantern  slides,  showing  special  features  of  construction, 
also  lighting  systems  in  various  parts  of  this  continent 
and  Europe.  As  an  exliiblt.  it  is  very  interesting  and  in- 
structive   to    all. 


The  Brantford  township  has  closed  an  agreement  with 
the  Brantford  Hydro-electric  Commission  for  a  number  of 
roadway  lights  which  will  cost  from  $10  to  $12  each  per 
annum.  Houses  along  the  way  will  be  supplied  with  electric 
light  from  the  same  lines;  the  rates  to  be  the  same  as  in  the 
city. 


Electrical  Men  Give  Machine  Guns 

The  chief  officers  of  the  Montreal  Light,  Heat  and  Power 
Company  have  made  contributions  of  machine  guns  for  the 
Canadian  troops;  Mr.  J.  S.  Norris,  the  general  manager,  Mr. 
R.  M.  Wilson,  chief  electrical  engineer,  and  the  heads  of  the 
departments,  have  each  contributed  a  gun.  The  employees 
of  the  Northern  Electric  Company,  Limited,  have  purchased 
two  .guns. 
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New  Enamel  Reflector 

The  illustratiiiii  herewith  represents  a  new  14-in.  type 
pdrcclain  enameled  steel  reflector  being  placed  on  the  market 
by    Harvey    Hubbell.    Inc..    Bridgeport,    Conn.      This    is    par- 


ticuhirlj'  designed  for  use  with  00  watt  short  base  tungsten 
lamps,  the  neck  being  so  designed  that  when  the  lamp  is 
inserted  in  the  socket  the  filament  is  in  the  proper  position 
to  secure   the  maximum  diffusion   of  light. 


Cordless  Type  Vestibule  Outfit 

The  Connecticut  Telephone  &  Electric  Company,  Meri- 
den,  Conn.,  have  just  placed  upon  the  market  a  new  vestibule 
telephone  outfit  known  as  their  cordless  type.  As  will  be 
noted  from  the  illustration  this  telephone  has  a  concealed 
transmitter  and  receiver — to  operate  it  is  simply  necessary 
to  push   the  button  and   talk   facing  the  vestibule   telephone 


just  as  if  in  conversation  witii  your  party  in  front  of  you. 
The  person  talking  from  the  suite  can  be  heard  for  a  long 
distance  from  the  vcstiljule  telephone,  due  to  a  specially 
constructed  loud  talking  receiver.  There  is  nothing  on  the 
face  plate  except  the  card  holders  and  buttons.  Therefore 
there  are  no  cords  or  receivers  to  be  stolen,  no  hooks  to  be 
broken. 


7Y2  watt,  5  c.p.  tungsten  lamp 

The  Edison  Lamp  Works  of  the  General  Electric  Com- 
pany announce  the  development  of  a  7J4  watt,  105-125  volt 
mazda  sign  lamp.  Specifications  state  that  the  candle  power 
is  5  and  the  life  3,000  liours. 


Radio  Electric  Company  in  Larger  Quarters 

The  Radio  Electric  Co.  of  Canada,  Ltd.,  manufacturers 
of  wireless  apparatus  and  electric  elevators,  Stigler  type, 
have  moved  their  offices  and  factory  to  larger  and  more 
suitable  quarters  at  122  Vitre  St.  West,  Montreal.  Among 
the  recent  orders  filled  by  the  company  were  wireless  field 
sets,  with  steel  masts,  for  the  Royal   Canadian   Engineers. 


Recent  Publications 

The  "Rapid"  Transmission-Line  Chart,  published  by 
The  Moore  Printery,  Hamilton,  Canada,  cardboard,  11  by  8 
inches.     Price   50   cents. 


Personal 

Mr.  W.  A.  Bucke,  manager  Toronto  District  Office.  Can- 
adian General  Electric  Company,  was  married  on  August 
5th  to  Margaret  Eleanor  Davis,  Toronto. 

Mr.  J.  Singleton,  former  electrical  inspector  of  Prince  .Al- 
bert, Sask.,  has  left  to  join  the  third  University  Corps,  which 
will  be  used  to  reinforce  the  Princess  Patricias. 

Mr.  A.  S.  McAllister,  Ph.D.,  has  resigned  as  editor  of 
the  Electrical  World  and  severed  his  connection  with  the 
McGraw   Publishing  Company  on  August  1st. 

Mr.  R.  F.  Pack,  Minneapolis,  former  manager  of  the 
Toronto  Electric  Light  Company,  has  been  elected  a  mem- 
ber of  the  Executive  Committee  of  the  National  Electric 
Light  Association. 

Mr.  N.  C.  Pilcher,  general  manager,  Sherbrooke  Railway 
&  Power  Company,  Sherbrooke,  Que.,  is  captain  of  the  5th 
Mounted  Rifles  and  is  proceeding  to  the  front  with  the 
Canadian  Overseas  Expeditionary  Forces. 

Mr.  E.  J.  Craigen,  who  has  been  associated  for  the  past 
five  years  with  the  Canadian  General  Electric  Company,  the 
last  three  years  as  erecting  engineer  in  the  Calgary  district, 
left  last  month  for  Great  Britain,  where  he  will  be  engaged 
as  an  electrical  engineer. 

Mr.  R.  H.  Parsons,  superintendent  of  the  municipal  power 
plant  at  Edmonton,  Alta.,  has  tendered  his  resignation  to  the 
commissioners.  Mr.  Parsons  has  returned  to  Manchester, 
Eng.,  where  he  will  be  connected  with  a  large  factory  en- 
gaged in  the  manufacture  of  the  munitions  of  war. 

Mr.  H.  F.  Strickland,  chief  electrical  inspector  Hydro- 
Electric  Power  Cotnmission  of  Ontario,  was  recently  oper- 
ated upon  in  St.  Michael's  Hospital  for  appendicitis.  His 
many  friends  will  be  glad  to  know  that  everything  is  going 
along  nicely  and  that  he  will  be  back  in  harness  in  a  few 
days. 

Mr.  W.  M.  Wasser,  manager  of  the  B.  C.  Telephone  Com- 
pany at  Nanaimo,  has  been  transferred  to  North  Vancouver 
as  manager.  Mr.  J.  S.  Menzies,  of  North  Vancouver,  has 
been  transferred  to  head  office.  Mr.  J.  W.  Sowerby,  of  Dun- 
can, succeeds  Mr.  Wasser  in  Nanaimo  and  Mr.  J.  Davis,  of 
Milner,  succeeds  Mr.  Sowerby  in  Duncan. 

Mr.  W.  P.  Cochran,  formerly  branch  manager  of  the 
Westinghouse  Electric  &  Mfg.  Company  at  Baltimore,  has 
been  appointed  Assistant  District  Manager  of  the  Phila- 
delphia district  including  Baltimore,  and  will  make  his  head- 
quarters in  the  former  city.  Mr.  M.  H.  Jones,  Assistant  to 
Manager,   will   have   charge   of   the    Baltimore   branch    office. 

Mr.  W.  J.  Doherty  has  resigned  the  position  of  general 
sales  manager  of  the  Northern  Electric  Company.  Limited. 
Montreal,  to  go  into  business  in  Chicago.  Al  a  dinner,  held 
at  the  Engineers'  Club  on  July  30,  he  was  presented  with  a 
loving  cup  and  an  illustrated  address  by  a  number  of  busi- 
ness friends.  Mr.  W.  H.  Winter,  of  the  Bell  Telephone  Com- 
pany, presided,  and  speeches  were  made  by  Messrs.  Paul  F. 
Sise,  managing-director  of  the  Northern  Electric,  R.  Hiller, 
R.  Smith,  P.  T.   Davies,  C.  Ellis  and  J.   Lachapelle. 


The  Northern  Electric  Company,  Limited,  obtained  the 
contract  for  supplying  the  city  of  Montreal  with  the  neces- 
sary cable,  etc.,  in  connection  with  an  electrical  conduit  sys- 
tem for  the  filtration  plant.  It  is  reported  that  the  price 
was  slightly  higher  than  that  of  a  competitor,  but  that  the 
Board  of  Control  decided  to  give  the  contract  tothe  Northern 
Electric  on  the  ground  that  it  was  their  duty  to  employ  local 
labor. 


The    Keyes    Supply    Company,    Limited.    Ottawa.    Ont., 
has  been  incorporated  with  capital   stock  of  $15,000. 
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Current  News  and  Notes 


Brockville,  Ont. 

Work  is  in  progress  on  the  instalhitiou  of  an  electric 
lighting  system  in  the  township  of  Eli/rabethtown.  Power 
will  be  supplied  from  the  Brockville  sub-station  and  the  work 
is  being  carried  out  under  the  direction  of  the  Brockville 
Electric    Commission. 

Chatham,  N.B. 

The  town  council  recently  amended  the  electric  light  by- 
law by  the  following  addition:  "A  verandah,  porch,  lawn,  or 
outside  electric  light,  installed  by  a  customer  at  a  point  with- 
in the  distance  of  thirty  feet  from  a  main  street  with  the  ap- 
proval and  under  the  direction  of  the  Town  Superintendent 
and  so  placed  as  to  light  an  adjacent  portion  of  the  said 
street,  will  be  entitled  to  a  rebate  of  three  dollars  at  the  end 
of  the  year  or  pro  rata  for  portion  thereof,  provided  that 
the  said  customer's  consumption  of  electric  light  is  not  less 
than  fifteen  dollars  per  year." 

Carlyle,  Sask. 

A  by-law  was  submitted  on  August  9th  authorizing  an 
expenditure  of  $3,000  for  the  purpose  of  completing  the  elec- 
tric  plant. 

Durham,  Ont. 

The   town   council   have   made   an   arrangement   that    the 
manager  of  the  local  furniture  company  to  supply  them  with 
electric  energy  until  such  time  as  the  local  distribution  com- 
pany is  connected  up  with  the  Niagara  lines. 
Exeter,  Ont. 

A  by-law  was  carried  on  July  25  authorizing  expendi- 
ture of  $20,000  on  a  Hydro  distributing  system. 

Harriston,  Ont. 

The   enabling  by-law  as   well   as   the   by-law   authorizing 
the  council  to  raise  the  money  necessary  to  install  a  Hydro 
distribution  system  was  carried  on  July  25  by  a  considerable 
majority. 
Hamilton,  Ont. 

The   annual   picnic    of   the    employees    of    the    Dominion 
Power  &  Transmission  Company  was  held  at  Grimsby  Beach 
on  July  23  and  was  one  of  the  most  enjoyable  in  the  history 
of  the  company. 
Holstein,  Ont. 

F.grcmont  township  will  shortly  submit  a  by-law  author- 
izing the  necessary  expenditure  for  an  electric  distributing 
system. 

Listowel,  Ont. 

A  by-law  will  be  submitted  on  August  21   authorizing  an 
expenditure  of  $0,000  on  a  distribution   system   to  be  linked 
up    with    the    otiicr    lines    of    tlic    hydrn-clcctric    system    in 
Ontario. 
Milverton,  Ont. 

A  by-law  was  carried  on  July  30th  authorizing  the  neces- 
sary expenditure  in  connection  with  a  hydro-electric  dis- 
tril)uting  station. 

Montreal,  P.Q. 

Mr.  H.  B.  Van  Every  has  been  a|ipoinlc(l  Canadian  re- 
presentative of  the  S.  Morgan  Smith  Company,  of  York,  Pa., 
manufacturers   of   hydraulic    turbines   and   accessories.     The 

Canadian   office  is   in   the    Power   Biiilding,    Montreal. 

Mount  Forest,  Sask. 

The  Mount  Forest  Rural  Telephone  Company  are  con- 
tem])lating  an  extension  of  approximately  10  niihs  In  Iheir 
line.    The  estimated  expenditure  is  $11,000. 


Nelson,  B.C. 

Tlionias  e'.  ('ummins,  manager  of  the  Cascade  plant  of  the 
West    Kootenay    Power   and    Light   Company   was   killed   by 
lightning   on   July   30th.     Mr.    Cummins   was   born   in   Gren- 
fell,  Sask. 
Newmarket,  Ont. 

On  ,\ugust  1st  the  new  rates  for  light  and  power  came 
into  effect.  This  follows  the  completion  of  the  work  link- 
ing up  the  system  with  the  Toronto  and  York  Radial  lines. 
Arrangements  have  also  been  made  for  pumping  water  for 
the  town  by  electric  motor. 

Ottawa,  Ont. 

.A  chain  of  wireless  stations  is  to  be  erected  along  the 
proposed  steamer  route  in  Hudson  Bay.  Preliminary  work 
is  commencing  at  once  and  it  is  said  that  a  steamer  has 
already  left  Halifax  with  a  load  of  building  material  and  a 
gang  of  construction   men. 

Palmerston,  Ont  . 

An  enabling  by-law  was  recently  passed  authorizing  an 
agreement  with  the  Hydro-electric  Power  Commission  of 
Ontario.     The  vote  stood  203  to  12. 

Petrolea,  Ont. 

A  by-law  was  recently  carried  in  Petrolea,  Ont.,  by  a 
majority  of  385  to  10  authorizing  the  expenditure  of  $35,000 
on  an  electrical  distributing  system.  The  town  has  an  esti- 
mated price  from  the  Commission  for  500  h.p.  at  $36.25  per 
horsepower. 

Rockton,  Ont. 

Beverly  Township  recently  passed  a  by-law  authorizing 
an  expenditure  of  $4,500  on  a  hydro-electric  distributing 
station. 

Renfrew,  Ont. 

The  new  White  Way  on  which  installation  work  is  prac- 
tically completed  in  Renfrew,  Ont.,  was  officially  turned  on 
on   August   11. 

Rosetown,  Sask. 

The  Rosetown  Electric  Light  &  Power  Company,  Limit- 
ed, has  been  incorporated  in  Rosetown,  Sask. 

Sherbrooke,  Que. 

The  electric  committee  of  the  city  council  have  recom- 
mended the  purchase  of  a  one  thousand  pound  electrical 
truck   from  the  Andover   Motor   Vehicle   Company. 

Sudbury,  Ont. 

Work  is  proceeding  rapidly  on  the  Sudbury  and  Copper 
Cliff  Suburban  Electric  Railway  Company's  line  between 
here  and  Copper  Cliff.  .\  quantity  of  steel  has  been  laid 
and  it  is  confidently  expected  the  line  will  be  in  operation 
by   (!)ctiibcr   1. 

Southampton,  Ont. 

.\  liy-law  was  submitted  on  .\uRUSt  4  authorizing  ex- 
pctKblurc   of   $i:i,000   for  a   hydro   distributing   system. 

Tavistock,  Ont. 

The  city  council  have  purchased  the  local  electric  sys- 
tem from  Mr.  J.  G.  Field  at  a  cost  of  $3,650. 

Toronto,  Ont. 

The  Toronto  Hydro-electric  Commission  are  asking  the 
city  council  for  an  additional  $1,375,000  to  cover  necessary 
extensions  to  the  distribution  system. 

Construction  work  has  begun  on  the  new  civic  car  line 
cxlcnsicui   on    l.ansilnwne   Avenue.    Earlscourl, 
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UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

of  all  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 

BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 


Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches:     Toronto       Winnipeg       Calgary       Vancouver 
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ICquipment   for   Australian   Railways 

'I'i'IkKt  forms,  speciluations,  indents 
and  drawings  liave  been  forwarded  by 
Mr.  D.  H.  Ross,  Trade  Commissioner  at 
Milljonrne.  for  equipment  required  by 
the  \ictorian  and  New  South  Wales 
Railways.  These  tender  forms,  etc.,  are 
open  to  the  inspection  of  interested  Can- 
adian manufacturers  at  the  Department 
of  'Crade  and  Commerce.  Ottawa.  Par- 
ticulars of  the  requirements,  together 
willi  the  date  on  which  the  tenders  close 
at  Melbourne,  are  briefly  outlined  thus: — 

Victorian  Railways 

No.  28,918 — Sept.  8 — Transformers  and 
relays  for  point  indication  for  automatic 
signalling   (.5  j'ears  supplies). 

No.  28,951 — Sept.  8 — Electric  point  and 
lock  detectors  (5  years  supplies)  (as  per 
drawings). 

No.  29,067— Sept.  15—20.000  mantles 
(700  C.P.)   for  Lux  lamps. 

No.  28,350 — Sept.  29 — 1  combined  chain 
cutter  and  hollow  chisel  mortising  and 
boring  machine. 

No.  29,004 — Sept.  29—1  Batch  concrete 
mixer  with  patrol  motor  and  accessories. 

No.  29,080— Sept.  29—5,000  fuse  blocks 
(us  per  drawing). 

No.  29,080 — Sept.  29—5,000  spare  por- 
celain bases. 

No.  29,080— Sept.  29—10,000  spare  fuse 
clips. 

No.  29.012— Oct.  13—5,800  Imperial 
gallons  lubricating  oils. 

No.  29,012 — Oct.  13—3  tons  lubricating 
grease  for  electrical   equipment. 

No.  29,102— Oct.  6 — 574  yards  Saxony 
Brussels  carpets. 


No.  29,102— Oct.  6—6  Victorian  Ax- 
minster   carpets. 

No.  29,113— Oct.  6— Two  12-inch  Gap 
lathes,  tools  and  accessories. 

No.  29,130— Oct.  6—20  "V"  double-side 
tipi)ing  wagons. 

The  departure  of  mails  from  San  Fran- 
cisco and  Vancouver  are  indicated  thus: 
— From  San  Francisco,  .\ugust  1;  due 
Melbourne,  September  21.  From  \'an- 
couvcr,  September  1;  due  Melbourne, 
.September  25. 


LANTERN  AGENCY 

We  want  to  arrange  with  a  good  live 
Toronto  firm  to  push  the  sale  of  our  lanterns. 
Favorable  terms  to  right  parties.  Write  in 
first  instance  to  Box  240,  Electrical  News, 
347  Adelaide  St.  W.,  Toronto. 


Lighting   Schedule 
September,  1915 


Courte.sy  of  the  National  Carbon  Company    Cleveland 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52   Queen  Street 


OTTAWA 


Date 

Light 

Date 

Gictln^lHli 

No.  of 

Hourn 

Aug  1 

7  00 

Aug  1 

11  50 

4  60 

2 

7  00 

3 

0  40 

6  40 

3 

7  00 

4 

1  40 

6  40 

4 

7  00 

5 

2  40 

7  40 

6 

6  50 

6 

3  50 

9  00 

6 

6  50 

7 

4  50 

10  00 

7 

6  50 

8 

4  50 

10  00 

8 

6  50 

9 

4  50 

10  00 

9 

6  50 

10 

4  50 

10  00 

10 

6  60 

11 

4  50 

10  00 

11 

6  40 

12 

4  50 

10  10 

12 

6  40 

13 

4  50 

10  10 

13 

6  40 

14 

4  50 

10  10 

U 

6  40 

15 

5  00 

10  20 

16 

6  40 

16 

5  00 

10  20 

16 

6  40 

17 

5  00 

10  20 

17 

10  40 

18 

5  00 

6  20 

18 

11  60 

19 

5  00 

5  10 

20 

1  10 

20 

5  00 

3  50 

21 

2  20 

21 

5  00 

2  40 

22 

No   Light 

22 

No   Light 

23 

No   Light 

23 

No   Light 

24 

No   Light 

24 

No   Light 

25 

No   Light 

25 

No   Light 

26 

6  20 

26 

8  30 

2  10 

27 

6  20 

27 

9  10 

2  50 

28 

6  20 

28 

9  50 

3  30 

29 

6  10 

29 

10  40 

4  30 

30 

6  10 

30 

11  30 

5  20 

Total  Hours 181.40 


We  have  a  large  stock  of  motors  up  to   100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing-  In- 
duction Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


1000  H.P.  Variable  Speed  Motor  for  Direct  Coupling  to 
Tyre  Rolling  Mill. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 

Montreal  107-109  Duke  St.,  Toronto 
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Unfavorable  Report  on  Electrification 

Railway  olticials  all  over  the  continent  have  l)een  eagerly 
watching  for  the  report  on  the  electrification  of  the  Chicago 
terminals  which  has  been  the  subject  of  investigation  by  a 
committee  of  railway  engineers  for  many  months.  The 
Electric  Railway  Journal  jirints  the  following  item  in  its 
latest  issue: — 

Newspaper  dispatches  from  Washington,  D.C..  purport- 
ing to  contain  authentic  information  taken  from  the  fortli- 
coming  report  of  the  smoke  abatement  and  electrification 
of  railway  terminals  committee  of  the  Chicago  Association 
of  Commerce  state  that  the  committee  has  decided  that  the 
electrification  of  Chicago's  terminals  is  impractical  and  im- 
possible to  finance.  The  proposed  electrified  zone  contains 
4,501  miles  of  track,  of  which  2,819  miles  are  within  the  city 
limits.  Some  of  the  items  of  expense  included  in  the  esti- 
mates for  electrification  are  1,600  locomotives  at  $40,000  each, 
and  several  power  houses  having  a  total  capacity  of  from 
1.000,000  to  1,500,000  kw.  and  costing  $100  per  kilowatt.  These, 
with  the  cost  of  the  propulsion  current  conductors  and- 
changes  in  the  existing  property,  make  the  total  estimated 
cost  $280,000,000.  It  is  also  said  that  the  reports  convey 
the  impression  that  the  fixed  charges  on  this  large  invest- 
ment would  cripple  some  of  the  railroads  beyond  recovery. 
The  report  also  attempts  to  show  that  electrification  in 
Chicago  is  much  more  intricate  than  in  other  cities  where 
such  work  has  been  done. 

.•\nother  portion  of  the  report  devoted  to  I  he  question 
of  smoke  pollution  is  said  to  contain  the  following  figures: 
Percentage  of  the  total  fuel  consumed  within  the  city  limits 
of  Chicago;  by  steam  locomotives,  11.9  per  cent.;  by  all  other 
services,    88.06   per   cent.      Percentage    of   the    total   visibility 


of  smoke  emitted  within  the  city  limits  of  Chicago;  by  steam 
locomotives,  22.06  per  cent.;  by  all  other  services,  77.94  per 
cent.  Percentage  of  total  solid  constituents  of  smoke  emitted 
within  the  city  limits;  by  steam  locomotives,  7.47  per  cent.; 
by  all  other  services,  92.53  per  cent.  Percentage  of  the  to- 
tal cases  of  combustion  in  smoke  emitted  within  the  city 
limits:  by  steam  locomotives,  10.31  per  cent.;  by  all  ritlicr 
services,   89.69   per  cent. 

From  the  foregoing  information  the  committee  is  said 
to  conclude  that  air  pollution  so  far  as  it  is  affected  by  the 
smoke  of  railroad  locomotives  is  not  injurious  to  the  city's 
health.  While  there  is  reason  to  believe  that  this  informa- 
tion is  correct,  it  was  impossible  to  obtain  a  confirmation 
at  the  committee  headquarters,  in  Chicago.  The  statement 
was  made  there  that  the  first  abstract  of  the  report  will 
be  given  to  the  press  on  or  about  September  15,   1915. 


Good  Work  of  Quebec  Streams  Commission 

Tenders  are  being  called  by  the  Quebec  Streams  Com- 
mission for  the  construction  of  a  dam  on  the  St.  Francis 
River.  P.Q.,  for  the  storage  of  water  from  a  drainage  area 
of  472  square  miles,  with  a  view  to  increasing  the  water  power 
on  the  river  during  low  water  periods.  This  storage  will  add 
6.000  h.p.  years  to  the  powers  now  developed  on  the  river, 
including  powers  at  D'Israeli,  Wedon,  East  Angus,  Windsor 
Mills  and  Drummondville,  as  it  is  calculated  that  the 
low  water  flow  will  be  increased  by  500  cubic  feet  per  second. 
The  dam  is  to  be  located  at  the  outlet  of  Lake  St.  Francis, 
in  the  townships  of  Coleraine  and  Price,  six  miles  above 
the  town  of  D'Israeli.  The  scheine  includes  the  expropriation 
cif  numerous  farm  and  wooded  areas  in  the  townships  of 
Lambton,  I'rice  and  Winslow,  in  the  county  of  Bcauce,  the 
total  estimated  cost,  including  the  dam,  being  $400,000.  The 
(lam  will  be  of  tlje  hollow  concrete  type,  consisting  of  a  series 
of  buttresses,  five  feet  wide,  and  20  feet  centre  to  centre,  sup- 
porting an  arched  apron  or  deck.  The  water  will  be  raised 
27  feet  above  low  water  level  of  the  lake;  the  capacity  of  the 
reservoir  thus  created  is  figured  at  438  square  mile  feet.  The 
dam  is  to  be  provided  with  a  log  slide  and  three  bottom  sluice 
gates,  and  90  feet  of  spillway  from  elevation  117.  Power 
companies  interested  have  for  some  time  urged  the  advis- 
ability of  the  construction  of  a  dam,  in  order  to  increase  the 
flow  of  water.  The  plans  were  drawn  up  under  the  direction 
of  Mr,  O.  Lefcbvre,  the  chief  engineer  of  the  Commission. 


Inopportune  Time  to  Increase  Expenses 

The  committee  appointed  to  investigate  the  questions 
at  issue  between  the  Toronto  Hydro-electric  System  and  its 
employees  have  brought  in  both  a  majority  and  a  minority 
report.  The  questions  discussed  deal  largely  with  wages 
and  protection  devices.  The  inajority  report  brought  in  by 
the  representative  of  the  men  and  the  chairman  of  the  ar- 
bitration board  suggests  minor  changes  at  certain  points  in 
the  sub-stations  and  further  recommends  that  in  all  except 
the  very  small  sub-stations  two  attendants  should  always 
be  on  duty  at  the  same  time.  In  the  matter  of  wages  a  10 
per  cent,  increase  is  recommended  beginning  May,  1916,  in 
addition   to   certain   fixed   holidays   and   sick  leave  privileges. 

The  minority  report  contests  the  argument  of  any  neces- 
sity for  an  assistant  operator  in  the  various  sub-stations.  The 
time  of  a  single  operator  is  far  from  fully  occupied  and  the 
objection  to  adding  an  assistant  under  such  conditions  is 
obvious.  This  report  further  contends  that  under  the  present 
conditions  a  wage  increase  would  not  appear  to  be  a  wise 
procedure. 

It  is  a  safe  conclusion  that  on  a  question  of  wages  the 
imblic  will  agree  with  the  minority  report.  At  a  time  when 
few  business  men  are  making  more  than  bare  expenses  and 
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wages  ami  salaries  arc  bcinn  reduced  to  a  miiiiimim  it  would 
not  appear  to  be  the  part  of  wisdom  for  a  iiuinicipal  organ- 
ization, operating  at  cost,  as  this  is,  to  add  to  the  already 
heavy  expenses.  There  does  not  appear  to  have  been  any 
conclusive  evidence  presented  that  the  employees  of  the 
Hydro  System  have  any  greater  difficulties  in  the  way  of 
meeting  their  living  expenses  than  have  the  employees  of 
other  organizations  in  the  city  of  Toronto,  and  we  believe 
the  men  arc  ill  advised  in  forcing  the  hand  of  the  Commis- 
sion at  a  time  when  economy  is  so  essential  in  both  private 
and  municipal  expenditures. 


Cost  of  Energy  for  Various  Classes 

The  following  interesting  decision  taken  from  the  Elec- 
trical World  of  August  21  was  given  by  the  Public  Service 
Commission  of  Oregon  in  a  dispute  between  the  citizens  of 
Hood  River,  Ore.,  and  the  Hood  River  Gas  &  Electric 
Company  as  a  result  of  an  application  by  the  company  for 
increased  rates.  The  commission  finds  that  rates  are  too 
low   and    slight   increases    are    approved    and    ordered. 

The  Hood  River  Gas  &  Electric  Company  operated  in 
the  Hood  River  Valley,  about  60  miles  east  of  Portland,  in 
a  highly  developed  rural  community.  •  Available  water- 
powers  along  the  Hood  River  led  to  competition  by  the 
entrance  of  the  Hydro-Electric  Company.  For  a  number  of 
months  rates  were  cut  until  tinally  the  interests  back  of  the 
Gas  &  Electric  company  bought  control  of  the  Hydro-Elec- 
tric Company.  The  offices  were  consolidated,  and  tempor- 
ary schedules  were  agreed  upon  pending  investigation  by 
(he  commission. 

The  substance  of  the  decision  maj'  be  found  in  the  ac- 
companying table,  showing  the  cost  of  energy  for  dififerent 
classes  of  consumers  in  Hood  River  Valley,  and  the  profit 
or  loss  in  each  class  of  service,  the  valuation  iixed  by  the 
commission,  and  the  extra  losses  omitted  from  expense 
items. 

The  commission  lowered  commercial  lighting  rates. 
made  a  slight  increase  in  residential  lighting  rates,  and  re- 
duced rural  lighting  rates  by  cutting  the  monthly  minimum. 
The  table  shows  the  rates  that  the  commission  considered 
necessary  to  meet  all  expenses  and  an  8  per  cent  return. 
The  commission  stated  that  it  would  not  be  possible  to  make 


rates  on  this  basis  for  the  rural  districts,  because  the  trallic 
would  not  stand  it.  Practically  all  the  rural  business,  with 
the  exception  of  energy  for  rural  motor  service,  showed 
a  loss  on  the  commission's  analysis. 

The  cinnmission  declined  to  allow  as  usual  operating 
expenses  .$2,")()i)  paid  in  legal  fees  growing  out  of  a  suit 
during  the  competitive  war,  stating  that  the  suit  was  un- 
necessary, and  also  refused  to  allow  a  damage  judgment  of 
$10,000  to  stand  as  an  expense  because  it  contended  that 
with  proper  operating  methods  the  injury  to  the  workman 
would   not   have   resulted. 

The  commission  ordered  a  net  rate  of  tO,  8  and  .'>  cents 
per  kw.-hr.  for  residential  consumers  in  the  city  of  Hood 
River,  the  rate  breaking  on  two  l,5-kw.-hr.  steps.  A  min- 
imum monthly  charge  of  $1  was  found  reasonable.  Energy 
for  commercial  lighting  was  ordered  to  be  sold  at  10  cents 
for  the  lirst  thirty  hours'  use  of  the  demand  and  5  cents  for 
all  over  that,  with  a  .$1  minimum.  The  order  provides  for 
rural  rates  of  12  cents  net  for  the  first  30  kw.-hr.  a  month, 
8  cents  for  the  next  30  kw.-hr.  and  6  cents  for  all  over  60 
kw.-hr.  a  month.  The  minimum  was  reduced  from  $1..50  to 
.$J.25  a  month.  A  gross  cooking  rate  of  5  cents  was  ordered, 
but  it  is  understood  that  the  companies  will  reduce  this 
voluntarily  to  4  cents  gross,  witli  10  per  cent,  discount  for 
prc.pmpt  iiayment. 


Coming  Back  Through  Canada 

The  International  Engineering  Congress  will  be  held 
September  35th,  1015,  in  San  Francisco,  California,  under  the 
auspices  of  the  American  Societies  of  Civil,  Mining,  Mech- 
anical, Electrical  and  Marine  Engineers. 

Representative  Canadian  committees  of  the  British  Col- 
umbia and  Alberta  members  of  the  British  Institution  of 
Civil  Engineers,  the  Canadian  Society  of  Civil  Engineers, 
and  the  American  Society  of  Civil  Engineers,  have  made  ar- 
rangements with  the  Southern  Pacific  and  the  Canadian  Pa- 
cific Railway  companies  for  special  train  and  steamer  facili- 
ties over  these  roads  from  San  Francisco,  via  Victoria,  and 
\ancouver,  B.C.,  and  Calgary,  Alberta,  to  Chicago,  in  order 
that  members  of  the  International  Engineering  Congress 
may  have  the  opportunity  of  a  magnificent  scenic  trip  through 
the  Canadian  Rockies  and  of  visiting  the  many  interesting 
engineering  works  along  this   route.     A  hearty   invitation   is 


COSTS  FOR  DIFFERENT  CLASSES  OF  CONSUMERS  OF  THE  HOOD  RIVER  GAS  4  ELECTRIC  COMPANY 


City  Customers 


Operating  revenue 

Cperatinn  expenses 

Depreciation 

Taxes 

Uncollectible  revenue 

Net  operating  income  less  uncollectible 
revenue 

Value  of  property  in  public  service 
Working  capital,  other  than  stores  and  sup- 
plies  , 

Total  operating  property  and  workinK  capi- 
tal .  , : 

Return  on  oppratinR  investment,  per  cent. . 

Average  revenue  per  kw.-hr.  sold,  cents. . . 

Average  revenue  jier  kw.-hr.  sold  necessary 
to  yield  operating  expenses 

AvcraKe  revenue  per  kw.-hr.  sold  necessary 
to  yield  operating  expenses,  depreciation 
and  taxes 

A\era(^e  revenue  per  kw.-hr.  sold  necessary 
to  yield  operating  outgo  and  8  per  cent 
return,  cents 
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extended  to  the  members  of  tlic  Congress  who  desire  to  make 
the  trip.  Every  endeavor  will  be  made  to  make  it  interest- 
ing both  from  an  engineering  and  an  aesthetic  point  of  view. 
Round  trip  tickets  from  any  point  in  the  East  may  be  se- 
cured covering  the  return  through  the  Canadian  Northwest, 
via  the  Canadian  Pacific  Railway  at  the  regular  rates  to  San 
Francisco  and  return  plus  $17.30  for  the  routing  by  way  of 
Portland,  Seattle  and  X'ancouver.  For  instance,  the  round 
trip  ticket  from  New  York  for  the  entire  trip  would  be 
$98.80  plus  $17.50. 

The  trip  will  include  stopovers  at  \'ictoria  and  \'an- 
couver  (to  view  the  works  of  the  B.  C.  E.  R.  Co.),  at  Ruskin 
(the  site  of  the  Western  Canada  Power  Company's  plant), 
at  Glacier  (where  the  C.  P.  R.  are  driving  their  seven  mile 
tunnel  through  the  mountain),  at  Seebe  (to  inspect  the  gen- 
erating plant  of  the  Calgary  Power  Company),  at  Calgary, 
at  Bassano  (where  the  C.  P.  R.  irrigation  system,  the  largest 
in  the  world,  is  in  operation),  at  Moose  Jaw  and  other  im- 
portant points  along  the  route  to  Chicago.  Any  persons 
desiring  further  information  are  requested  to  enquire  of  Mr. 


R.  W.  Allen,  engineer  of  the  Dominion  Water  Power  Branch, 
and  at  present  in  charge  of  the  water-power  exhibit  in  the 
Canadian  pavilion  at  the  Panama-Pacific  International  Ex- 
position. The  return  trip  between  San  Francisco  and  Chic- 
ago by  way  of  the  Canadian  route  is  calculated  to  consume 
about  twelve  days. 


The  Cost  of  Cooking  by  Electricity 

Herewith  we  print  some  interesting  figures  taken  from 
the  books  of  a  central  station  company  in  a  city  of  some 
12,000  inhabitants,  showing  the  kilowatt  consumption  of  the 
monthly  bills  in  approximately  75  homes  where  electric 
ranges  have  been  installed.  The  rate  in  this  particular  city 
is  3c.  per  kilowatt  hour  with  a  minimum  monthly  bill  of 
$1.00.  Though  this  rate  may  not  be  exactly  applicable  to 
many  Canadian  towns  or  cities  the  figures  will  give  a  very 
good  idea  of  the  average  consumption  of  the  different  fami- 
lies in  a  community  where  all  the  household  apparatus  is 
electrically   operated. 


Monthly  Consumption  of  Number  of  Families  Cooking  Entirely  by  Electricity 
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Germany's    Supply    of   Copper 

I'-lcctrical  Enyiacering  (London.  Eng.)  imlilislu-s  an 
iiiUTcsting  article  on  tlie  copper  situation  in  (jermany.  l'"vi- 
ilcnlly  our  enemies  have  a  considerable  quantity  of  this 
metal,  thousli  in  a  form,  or  forms,  that  will  mean  untold 
inconvenience  and  very  considerable  expense  to  convert  into 
lighting  material.  This  humane  policy  of  "inconvenienc- 
ing" the  enemy  is  being  very  consistentlj'  and  persistently 
carried  out  by  the  allies  and  promises  to  be  much  more 
effective  than  the  spectacular  brutality  that  is  being  prac- 
ticed so  frequently  against  us.  The  article  in  question  fol- 
lows and  is  of  interest  on  account  of  the  somewhat  novel 
suggestions  for  conserving  the  supply  of  copper,  which 
opens  up  a  bigger  field  for  the  inventive  and  resourceful 
characteristics   of  this  undoubtedly   clever  nation. 

Germany's  Supply  of  Copper 

"W'c  have  Ijefore  us  an  authoritative  article  recently 
published  in  Germany  on  the  present  position  of  that  coun- 
try as  regards  copper  supply.  It  is  a  broad  review  of  the 
situation,  by  a  writer  evidently  possessing  a  good  technical 
knowledge  and  more  or  less  accurate  information  on  the 
subject  upon  which  he  writes,  and  no  attempt  is  made  to 
minimize  the  great  inconvenience  which  has  already  been 
caused  by  the  German  Government  having  taken  possession 
of  all  stocks  of  raw  and  partly-manufactured  copper  for  the 
Army.  It  is  also  admitted  that  the  public  must  be  prepared 
for  more  drastic  measures  in  this  respect;  but  one  thing 
stands  out  clearly  and  must  be  noted  for  the  benefit  of 
optimists  who  persist  in  construing  every  move  taken  by 
Germany  as  a  sign  of  an  almost  immediate  collapse.  There 
is  copper  in  Germany  sufficient  for  Army  requirements  for 
years  and  not  merely  for  months;  it  is  true  that  the 
"mobilization"  of  the  metal  will  continue  to  cause  the  civil 
population  some  inconvenience,  but  it  is  equally  apparent 
that,  unless  the  war  lasts  many  years,  shortage  of  copper 
will  not,  as  has  been  predicted  in  some  quarters,  be  a  deter- 
mining  influence   in    bringing   the    war    to   a    conclusion. 

The  article,  which  was  published  in  the  "Elektrotech- 
nische  Zeitschrift"  of  July  29th  under  the  title  "The  Mobi- 
lization of  Copper,"  after  referring  to  the  requisition  by  the 
Army,  as  already  mentioned,  of  all  raw  and  partly  manu- 
factured copper  available,  estimates  the  stock  of  manufac- 
tured copper  "in  the  hands  of  the  public"  at  two  million 
tons.  The  term  "in  the  hands  of  the  public"  is  perhaps  not 
quite  a  happy  one  for  strict  accuracy,  for  a  considerable 
proportion  of  this  stock  is  in  the  form  of  copper  roofing  on 
public  buildin.gs,  etc.,  which  is  a  feature  of  German  archi- 
tecture. How  soon  this  stock  will  be  drawn  upon  is  not 
stated,  but  the  German  War  Office  has  already  instituted 
an  Office  for  Metal  Mobilization,  which  on  July  20th  issued 
an  order  for  a  register  to  be  made  of  the  copper  held  by 
certain  sections  of  the  public  (including  electricity  and  other 
works)  as  represented  by  a  large  range  of  manufactured 
articles,  both  new  and  old,  consisting  wholly  or  partly  of 
unalloyed  copper,  including  tinned  copper,  and  copper  cov- 
ered with  a  coating  of  other  metal  or  paint.  A  form  ha^ 
been  issued  to  enable  the  register  to  be  made,  and  its  re- 
turn is  compulsory;  there  is  a  column  in  it  in  which  volun- 
tary offers  of  copper  for  sale  may  be  filled  in.  and  the 
article  in  our  contemporary  makes  an  appeal  lo  copper 
users  to  do  all  they  can  in  this  direction,  so  as  to  ward  off 
a    general    calling-up    of   manufactured    copper    articles. 

"The  writer  of  the  article  suggests,  in  the  lirsl  place, 
the  replacement  of  all  overhead  wires  by  zinc  (jr  iron  wire,>, 
but  admits  that  a  difficulty  will  arise  in  many  cases  owiii.g 
lo  the  fact  thai  the  existing  poles,  insulators,  etc..  may  imi 
be  strong  enough  to  carry  the  requisite  heavier  wcighl  m 
these  substitutes.     To  overcome  this  he  proposes  that  larger 


\i)ltagc  drop  in  the  lines  should  be  allowed,  and  this  would 
enable  the  copper  lines  to  be  replaced  with  others  of  smaller 
section  even  if  the  substitution  of  them  by  iron  wires  is  not 
found  feasible.  This  leads  him  to  the  suggestion  that  higher 
transmission  voltages  should  be  resorted  to  wherever  pos- 
sible, as  the  copper  required  for  the  transformers  would  be 
inconsiderable  compared  with  that  saved  on  the  line,  and 
he  goes  further  and  advises  that,  to  make  a  virtue  of  neces- 
sity, numljers  of  the  older  electric  light  and  power  systems 
should  be  mobilized.  Towns  still  supplied  on  the  low  ten- 
sion direct  current  system  with  long  feeders  of  large  sec- 
tion might  with  advantage,  he  says,  have  their  systems  con- 
verted to  three-phase  high  pressure  transmission  with  ro- 
tary sub-stations  at  the  feeding  points,  but  he  does  not  insist 
upon  these  drastic  measures  being  taken  immediately.  In 
Germany,  as  in  this  country,  there  are  large  numbers  of 
reciprocating  sets  standing  comparatively  idle  as  "reserve 
plant"  in  electricity  works  in  which  the  load  is  regularly 
taken  by  modern  turbine  machines.  The  amount  of  copper 
in  these  per  kw.  output  is  of  course  far  greater  than  in  the 
turbo-generators,  and  he  invites  serious  consideration  of  the 
"slaughter"  of  these  innocents  in  the  service  of  the  I'ather- 
land.  Finally,  the  writer  even,  goes  so  far  as  to  suggest 
the  reconstruction  of  many  of  the  older  transformers,  to 
utilize  the  newer  iron  alloys  for  their  cores,  and  so  to  di- 
minish   the   proportionate   weight   of   copper. 

"Obviously  some  of  these  ineasures  are  extreme  ones — 
.some,  indeed,  hardly  merit  serious  thought.  It  must  not 
be  inferred,  however,  that  this  implies  an  immediate  copper 
famine,  any  more  than  the  issue  of  bread  tickets  in  Ger- 
many months  ago  presaged  an  immediate  bread  famine. 
There  has  been  sufficient  evidence  during  the  past  j'ear  of 
the  useful  German  habit  of  looking  forward  and  methodic- 
ally providing  for  any  emergency,  and  the  moral  to  be 
drawn  from  such  articles  as  the  one  now  reviewed  is  that, 
although  Germany  is  provided  for  a  long  time  to  come  with 
sufficient  copper  for  war  requirements,  yet  she  is  prei)ared 
to  adopt  heroic  measures  for  providing  further  supplies 
should  emergency  arise.  The  auther  of  the  article,  in  fact. 
uses  the  argument  that,  although  it  may  be  long  before  the 
more  easily  acquired  stocks  of  copper  will  be  exhausted,  yet 
the  modifications  in  existing  conditions  which  he  outlines 
will  also  take  long  to  carry  out,  and  that  therefore  it  is  not 
too   early   to  give   consideration   to   them." 


Hydro  Project  on  Elbow  River 

The  Dominion  Government  has  recently  issued  an  agree- 
ment under  the  Dominion  Water  Power  Regulations  cover-- 
ing  a  water  power  project  on  the  Elbow  river  about  35  miles 
from  Calgary.  The  agreement  stipulates  that  the  Depart- 
ment must  be  furnished  with  complete  plans  and  specifica- 
tions by  the  15th  July.  1910,  of  a  scheme  of  development, 
the  general  plans  of  which  have  been  worked  out  by  Messrs. 
DuCane,  Dutchcr  &  Co.,  Consulting  Engineers  of  Vancou- 
ver, and  which  have  already  been  accepted  by  the  Dominion 
W'ater  Power  Branch:  that  actual  construction  operations 
must  be  commenced  within  six  months  of  official  notifica- 
tion of  Departmental  approval  of  these  complete  plans  and 
specifications:  that  such  operations  must  proceed  continu- 
ously and  a  minimum  of  2.000  mechanical  horse  power  must 
be  developed  and  available  for  use  by  the  15th  of  July, 
I  won:  tliat  the  power  plant,  when  completed,  must  be  oper- 
ated in  the  general  public  interest  to  the  satisfaction  of  the 
Minister  of  the  Interior.  .Misolute  control  is  retained  by  the 
Minister  of  the  rates  lo  be  charged  for  the  power  output, 
and  an  ade(iuate  rental  for  the  privileges  granted  has  been 
jirovided  for.  Provision  is  also  made  for  the  taking  over  of 
the  project  by  the  Government  should  such  a  course  ever 
be   deemed  necessary. 
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The  ^^  Science  ^^  of  Electric  Cooking 


(Con.) 


Results  of  Experiments  in  Roasting— Too  High  Temperatures  Retard  the  Cooking 

Process— Size  of  Oven  an  Important  Factor— Ample  Evidence  that  the 

Exercise  of  Scientific  Intelligence  in  Roasting  Operations  is 

Well  Repaid  in  Higher  Quality  and  Lower  Costs 


Experiments  in  Roasting  Beef 

Meat  may  be  cooked  by  any  of  the  methods  in  common 
use  for  the  cooking  of  food  of  which  the  most  important  are: 
roasting,  baking,  frying,  broiling,  stewing,  and  boiling.  Un- 
til recently  there  has  been  little  known  concerning  the  scien- 
tific principles  of  cooking  meat.  Since  there  has  been  no 
uniformity  in  the  processes  of  cooking  the  terms  vary  widely 
in  their  meaning.  Roasting,  which  was  formerly  applied  to 
cooking  over  red  hot  coal,  is  now  used  synonymously  with 
baking  or  cooking  in  an  oven  by  means  of  dry  heat.  Stew- 
ing and  boiling  have  not  been  clearly  defined.  Both  apply 
to  the  cooking  of  meat  when  immersed  in  hot  water.  The 
present  tendency  in  scientific  literature  is  to  use  the  term 
boiling  when  meat  is  cooked  in  hot  water  at  any  tempera- 
ture and  to  specify  the  exact  temperature  used.  Broiling 
and  frying  will  not  be  discussed  in  this  paper,  as  it  is  im- 
practical to  utilize  the  advantages  of  an  insulated  electric 
oven   for  preparing  the  meat   by   either  method. 

There  is  a  wide  diversity  of  tastes  in  regard  to  the  pro- 
per degree  of  cooking  of  a  meat  roast.  Some  people  prefer 
that  meat  should  be  heated  only  enough  to  slightly  change 
the  color  of  the  interior  of  the  meat,  while  others  prefer  the 
meat  to  be  cooked  until  every  trace  of  the  pink  color  has 
disappeared.  This  difference  in  taste  causes  a  corresponding 
variation  in  the  meaning  of  the  terms  used  to  describe  the 
degree  to  which  meat  shall  be  cooked.  The  meat  which  one 
person  calls  rare  is  medium  rare  to  another,  and  oftentimes 
meat  which  is  actually  raw  is  served  as  rare. 

Experiments  have  demonstrated  that  beef  can  be  satis- 
factorily roasted  at  an  oven  temperature  anywhere  between 
100  deg.  and  200  deg.  cent.  A  beef  roast  prepared  at  any 
temperature  within  this  interval  was  found  to  be  well  brown- 
ed and  attractive  looking.  No  difference  was  discernible  in 
the  tenderness  of  duplicate  roasts  cooked  at  the  extremes 
of  temperature.  In  their  opinion,  the  flavor  and  juiciness  of 
the  meat  was  slightly  better  at  the  lower  temperatures, 
whereas  at  the  higher  temperatures  the  drippings  were  bet- 
ter  flavored  and   larger   in   quantity. 

Since  a  roast  of  beef  can  be  properly  prepared  at  any 
temperature  between  100  deg.  and  200  deg.  cent.,  the  most 
satisfactory  temperature  within  this  interval  can  be  deter- 
mined only  by  the  consideration  of  other  factors,  of  which 
the  time  of  cooking  and  the  cost  of  cooking  are  the  most 
important.  In  order  to  determine  this  most  economical 
temperature  for  roasting  a  rolled  rib  roast,  a  series  of  ex- 
periments  were   performed. 

Twenty-two  roasts  consisting  of  the  third  and  fourth 
standing  rib  cuts,  were  obtained  from  the  local  market.  The 
meat  was  freed  from  bone  and  tightly  rolled  and  secured 
with  wooden  skewers.  Samples  were  roasted  at  100,  120, 
140,  160  and  180  deg.  cent.  The  time  required  for  the  cook- 
ing and  the  amount  of  energy  used  at  each  oven  temperature 
was  measured.  From  these  values  the  most  economical 
temperature  for  roasting  a   rolled   roast  was   determined. 

In  order  to  get  uniform  results  in  the  degree  of  cook- 
ing the  meat,  it  was  necessary  to  decide  on  a  rather  exact 
method  of  determining  when  the  meat  was  sufficiently  cooked. 
As  mentioned  before,  the  aim  in  cooking  meat  is  not  to 
increase  its  digestibility,  but  to  improve  its  flavor  and  appear- 


ance. This  is  accomplished  by  decomposing  the  red  color- 
mg  matter  called  oxyhaemoglobin,  which  removes  the  raw 
appearance  of  the  meat.  The  inside  of  the  roast  should  be 
heated  sufficiently  to  accomplish  this  without  overcoagulat- 
ing  the  proteids  or  removing  from  the  meat  those  sub- 
stances which  tend  to  become  soluble  or  volatile  upon  the 
application  of  heat. 

If  the  inner  temperature  of  a  roast  is  between  55  and 
65  deg.  cent,  the  meat  will  be  rare,  if  it  is  between  65  and 
70  deg.  cent,  it  will  be  medium  rare,  and  if  between  70  and 
80  deg.  cent,  it  will  be  well  done.  In  order  to  secure  as 
much  uniformity  as  possible  in  the  results,  a  definite  tempera- 
ture rather  than  a  range  of  temperatures  was  taken  as  the 
indication  of  when  the  meat  was  sufficiently  cooked:  55  deg. 
cent,  was  used  for  rare,  65  deg.  for  medium  rare  and  75  deg. 
for  well  done. 

It  is  not  always  possible  to  obtain  the  exact  inner  tem- 
perature to  a  degree,  because  if  the  roast  is  taken  out  of  the 
oven  when  the  inner  portion  of  the  meat  is  at  some  particular 
temperature,  say  60  deg.,  this  temperature  will  not  begin  to 
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Fig.  6.— Effect  of  oven  temp,  on  time  of  cooking  roast  beels. 

decrease  immediately,  but  will  first  increase  several  degrees 
before  it  begins  to  decrease.  This  increase  of  temperature 
after  the  roast  is  removed  from  the  oven  depends  upon  the 
temperature  of  the  oven  in  which  the  meat  is  cooked,  being 
greater   for   a   high   oven   temperature. 

A  copper-constantan  thermo-couple  was  used  to  mea- 
sure the  temperature  inside  the  roast.  The  thermo-couple 
was  connected  to  the  recording  galvanometer  which  gave  a 
continuous  record  of  the  temperature  inside  the  roast. 

The  authorities  on  meat  cooking  recommend  that  a  roast 
be  cooked  for  the  first  10  or  15  minutes  at  an  oven  tem- 
perature of  250  deg.  cent,  so  as  to  sear  the  outside  of  the 
meat.  The  theory  is  that  the  coagulation  of  the  outer  sur- 
faces of  the  meat  will  act  as  a  seal  to  keep  in  the  meat  juices 
and  volatile  flavors.  A  consideration  of  the  heating  curves 
of  the  electric  ovens  discussed  in  the  first  part  of  this  paper, 
shows  that  to  heat  an  oven  up  to  250  deg.  cent,  and  to  keep 
it  there  for  15  minutes  will  increase  the  cost  of  the  electricity 
for  roasting  the  meat  about  50  per  cent.  In  order  to  reduce 
this  extra  cost  of  energy  another  method  was  tried  which 
proved  very  successful.  Instead  of  searing  the  meat  in  the 
oven  at  a  high  temperature  it  was  seared  on  the  top  of  the 
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stove  or  rather  !)>•  placing  tlic  meat  in  an  aluniiniuni  dish  over 
an  880-\vatt  heating  coil.  The  current  was  turned  on  for 
three  minutes  to  get  the  dish  quite  hot.  The  meat  was  then 
placed  in  tlie  hot  dish  and  seared  for  ten  minutes,  being 
turned  frequently  so  as  to  scar  all  sides. 

After  searing  an  incision  was  made  in  the  roast  with  a 
sharp  narrow  bladed  knife,  and  the  thermo-couple  was  in- 
serted as  near  as  possible  in  the  centre  of  the  large  muscle 
of  the  roast.  The  roast  was  then  placed  in  the  oven  at  the 
desired  temperature.  Placing  the  roast  in  the  oven  lowered 
the  temperature  from  10  to  20  deg.  Full  current  was  turned 
on  until  the  temperature  returned  to  the  desired  value,  after 
that  the  temperature  was  kept   constant   within   2  deg.   cent. 

When  the  temperature  inside  the  roast  indicated  the 
meat    to   be   cooked    rare,    the    time   and   watt-hour   readings 
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Fig.  7.— Effect  of  oven  temp,  on  loss  in  weight  of  rib  roast. 


were  recorded.  This  was  also  done  for  medium  rare  and 
well  done.  As  soon  as  the  inside  temperature  indicated  the 
meat  to  be  well  done,  the  roast  was  taken  out  of  the  oven 
and  left  on  a  shelf  in  front  of  the  oven,  the  leads  of  the 
thermo-couple  being  long  enough  so  that  it  could  still  be  left 
inside  the  meat.  The  meat  was  allowed  to  stand  until  the 
temperature  had  reached  its  maximum  value.  After  being 
weighed  and  cooled  on  ice  it  was  cut  into  and  examined. 


Temp,  of  oven 
cent,  degrees. 


Table  I. 

Time  of  cooking  of  meat  roasts  in  min. 


Rare 

100 

121 

122 

120 

121 

Ave. 

120 

107 

89 

97 

98 

Ave. 

140 

99 

76- 

71 

82 

Ave. 

IGO 

53 

71 

67 

64 

Ave. 

180 

80 

58 

53 

63 

Ave. 

Medium  Rare 

100 

l(i2 

17G 

170 

109 

Ave. 

120 

1  :!9 

114 

124 

126 

Ave. 

140 

111 

sy 

106 

102 

Ave. 

160 

"•"i 

91 

86 

84 

Ave. 

180 

10.-. 

82 
Well  done 

75 

88 

Ave. 

100 

241 

2G0 

248 

250  Ave. 

120 

177 

105 

172 

171 

Ave. 

140 

ir.i 

124 

132 

136 

Ave. 

](;o 

104 

1 20 

113 

112 

Ave. 

IKO 

1  :■,.■. 

105 

113 

118 

Ave. 

Table  I.  gives  the  time  of  cooking  of  the  roasts  for  rare, 
medium  rare,  and  well  done.  Fig.  6  shows  the  average  time 
of  cooking  plotted  against  oven  temperature.  It  will  lie 
noticed  that  at  an  oven  temperature  of  160  deg.  cent,  the 
roasts  are  cooked  in  a  shorter  length  of  time  than  at  180 
deg.  This  is  prribably  due  to  the  fact  that  the  slightly  char- 
red surface  of  the  meat  is  a  poorer  conductor  of  heat.  For 
the  well  done  roasts  the  time  of  cooking  increases  rather 
rapidly  as  the  temperature  decreases.  This  is  not  a  disad- 
vantage, however,  if  the  temperature  can  lie  obtained  anln- 
matically   without   the  attention   of  the  cook. 


Talile  2  gives  the  weights  of  the  roasts  before  and  after 
cooking  anil  the  per  cent,  loss  in  weight  due  to  the  cooking. 
The  average  values  of  the  per  cent,  loss  in  weight  of  the 
roasts  in  cooking  are  plotted  in  Fig.  7.  It  will  be  noticed 
that  the  per  cent,  loss  in  weight  of  the  roasts  increase  with 
the  temperature.  The  curve  shows  that  as  far  as  the  losses 
in  cooking  a  well  done  roast  are  concerned,  meat  is  best 
when  cooked  between  100  and  120  deg.  cent.,  or  possibly 
lower. 

Table  II. 


as 

100 


120 


140 


160 


180 


200 


^  be 

.a  c  „ 

.33  6 

O  o  (C 

>  o  t- 
?  o  In 

1904 

1502 

1600 

1288 

1760 

1392 

1580 

1270 

1782 

1380 

1824 

1434 

1700 

1352 

1900 

1492 

1820 

1414 

1554 

1160 

1612 

1237 

1566 

1182 

1628 

1220 

1832 

1335 

1814 

1300 

1805 

1244 

402 
312 
368 
310 
402 
390 
348 
408 
406 
394 
375 
384 
'408 
497 
514 
561 


©.— 

y  © 

<£.= 

21.1 
19.5 
20.9 
19.6 
22.6 
21.4 
20.5 
21.5 
22.3 
25.3 
23.2 
24.5 
25.1 
27.1 
28.3 
31.0 


30.5 


21.2 


21.4 


24.3 


26.8 
31.0 


As  the  proper  facilities  were  not  available  no  attempt 
vi'as  made  to  analyze  the  drippings  obtained  at  the  various 
temperatures  to  determine  the  proportion  of  water,  protein 
and  fat.  The  appearance  of  the  drippings,  however,  would 
indicate  that  there  is  a  larger  proportion  of  fat  in  the  drip- 
pings obtained  at  high  oven  temperatures  than  at  the  low 
temperatures. 

The   other   important   factor   which   determines    the   best 
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Fig.  8.— Encr*3y  required  to  rcast  beef  in  oven  No.  1  staitinfj 

with  oven  hot  and  with  oven  cold- scaring, 

190  wall-hr.  additional. 

1.  Well  done  roast  oven  cold.    4.  Well  done  roast  oven  hot. 

2.  Med.  rare      5.  Med.  rare 

3.  Rare  6.  Rare 

roasting  temperature  is  the  cost  of  the  electricity  used.  The 
curves  of  Figs.  8  and  9  give  the  energy  used  in  roasting  beef 
in  ovens  No.  1  and  2  starting  with  the  ovens  at  the  re- 
<iuire(l  temperature  and  starting  with  the  oven  at  room  tem- 
perature. The  energy  used  in  searing  the  roasts  is  not  in- 
cliuled  in  llie  ordinates  of  these  curves,  since  it  was  the 
same  in  all  cases,  190  watt-hour.  It  will  be  noticed  that  for 
rare  roasts  100  deg.  is  the  most  economical  temiieralure  in 
each  oven;   for  the   medium  rare   100  deg    is  llu-   most   econ- 
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oniical  except  for  oven  No.  1,  for  which  120  to  140  deg.  is 
the  best.  The  difference  in  this  case  is  very  slight,  however, 
and  within  the  probable  error,  so  that  100  deg.  could  be  used 
economically  even  here  if  desired.  For  the  well  done  roasts 
there  is  a  decided  difference  in  the  cost  of  cooking  the  meat 
at  the  various  oven  temperatures.  For  all  the  ovens  the 
most  economical  temperature  for  the  well  done  roasts  lies 
between   120  and   140  deg.   cent. 

It  will  be  noticed  that  when   preheating  is  included   the 
rare   and    medium    rare    curves    are    much    steeper,    and    that 


140  160 

OVENTEMP.CENT.DEG. 

Fig.  9.— Energy  required  to  roast  beef  in  oven  No.  2,  starting 

witii  oven  tiot  and  w  tii  oven  cold— searing, 

190  watt  hr.  additional. 

1.  Well  done  roast,  oven  cold.      4.  Rare  roast,  oven  cold. 

2.  "       "         "         "       hot       5.  Med.  rare  ro=»st,  oven  hot. 

3.  Med.  rare     "         "       cold      6.  Rare  "       "       " 

the  difference  between  the  cost  of  preparing  a  roast  at  100 
and  180  deg.  is  greater.  For  ovens  No.  1  and  3,  120  deg.  is 
the  most  economical  temperature  for  well  done  roasts.  While 
the  cost  of  electricity  at  $.05  per  kw.-hr.  for  oven  No.  1  the 
difference  between  the  cost  of  roasting  meat  at  100  and  180 
deg.  is  $.03  for  rare  and  $.025  for  medium  rare,  and  for  well 
done  the  difference  between  120  and  180  deg.  is  $.035.  The 
saving  in  the  month's  bill  would  probably  amount  to  about 
$.50,  depending,  of  course,  on  the  number  of  roasts  pre- 
pared. It  is  well  worth  considering,  however,  as  by  observ- 
ing these  economies  electric  cooking  will  be  able  to  compete 
with  cheaper  fuels. 

It  will  be  noticed  that  the  energy  required  for  roasting 
meat  in  oven  No.  1  is  considerably  greater  than  for  oven 
No.  2,  and  partly  to  the  larger  size  of  the  oven.  The  oven 
was  much  larger  than  was  necessary  for  cooking  a  roast  of 
this  size.  On  this  account  both  the  radiation  and  the  pre- 
heating loss  were  much  greater  than  in  the  smaller  oven. 

.\n  experiment  was  tried  by  searing  the  roasts  in  the 
manner  recommended  by  the  cook  books.  The  oven  was 
heated  to  250  deg.  the  roast  was  placed  therein,  and  full 
current  was  turned  on  until  the  temperature  had  returned 
to  the  desired  value.  The  current  was  then  turned  off  and 
the  oven  allowed  to  cool  down  to  100  deg.,  where  it  was  kept 
constant  during  the  remainder  of  the  experiment.  The 
energy  required  to  prepare  the  roasts  by  both  methods  is 
given  in  the   following  table: 

Table  III. 

Watt-hours  Used  in  Preparing  Roasts  by  the  two  Methods  of  Searing 
Remainder  of  Total  when 

Searing  on  top  coil  testinoven    Total     seared  in       DilTcrence 

at  1(10  deg.  oven 

Rare     190  790  880  1950  i070 

Well   done    ..  190  1325  1515  3580  1065 

The  saving  in  energy  in  favor  of  searing  on  top  of  the 
stove  is  surprisingly  great,  making  a  difference  of  $.05  (at 
$.05  per  kw.-hr.)  in  the  cost  of  preparing  the  roast.  This 
great  difference  in  energy  used  by  the  two  methods  is  due 
to  the  fact  that  when  searing  the  meat  in  the  oven  the  whole 
oven  has  to  be  heated  up  to  the  high  temperature  of  350  deg.; 
resulting  in  large  preheating  and  radiation  losses,  while  by 
the  other  method  only  the  heating  element,  the  dish  and  the 
outside  surface  of  the  roast  are  heated  tu  the  liigh  tempera- 
tures. The  losses  are  consequently  greatly  reduced. 
(Baking  experiments  continued  in  next  issue.l 


New  Books 
Standai-d  Handbook  for  Electrical  Engineers— The  Mc- 
Graw-Hill Book  Company,  Inc.,  New  York,  publishers;  ed- 
ited by  Frank  F.  Fowle,  S.B.,  M.A.I.E.E.,  etc.,  assisted  by  a 
staff  of  specialists;  price  .$5.00.  This  is  the  fourth  edition  of 
the  .Standard  Handbook  of  Electrical  Engineers  and  em- 
bodies so  many  changes  and  so  tuuch  new  matter  that  it  is 
virtually  a  new  book,  though  the  general  features  and  scheme 
of  arrangement,  outer  appearance,  etc.,  have  been  maintained. 
As  with  the  earlier  editions  the  handbook  is  intended  prim- 
arily as  a  reference  book  of  practical  information  and  data 
for  practising  engineers  and  a  supplement  to  the  standard 
text-books  used  and  followed  in  the  universities.  Though  it 
must,  of  course,  be  recognized  that  limitations  of  space  render 
It  impossible  to  treat  each  subject,  exhaustively,  the  efforts 
of  the  editors  have  been  successfully  concentrated  on  the 
task  of  presenting  as  much  information  and  data  of  a  prac- 
tical nature  as  space  would  permit,  reducing  descriptive  mat- 
ter to  a  minimum  and  relying  on  standard  works  for  more 
complete  explanations  of  theories  and  highly  special  topics. 
This  handbook  will  continue  to  form  a  valuable  part  of  elec- 
trical men's  libraries  in  whatever  phase  or  stage  of  the  work 
they   may   be    engaged. 

Alternating-Current  Work— By  W.  Perren  Maycock 
M.I.E.E.  Whittaker  &  Company,  London  and  New  York- 
publishers;  price  6s.  This  is  virtually  a  revised  and  extended 
edition  of  an  earlier  work,  "The  Alternating-Current  Circuit 
and  Motor,"  by  the  same  author,  but  the  original  matter 
has  been  thoroughly  overhauled  and  its  scope  enlarged  so 
as  to  embrace  alternators  and  transformers.  The  subject 
matter  is  treated  under  the  following  heads:  1.  Introduction- 
2.  General  Principles;  3.  Power,  Polyphase  Currents,  etc.! 
4.  Alternators;  5.  Transformers  and  Choking  Coils;  6.  Motors' 
415  pages;  size  about  5  in.  x  7J4  in.;  fully  illustrated. 


Wage   Dispute  in  Vancouver 

Claiming  that  they  were  "locked  out,"  Vancouver  Local 
i\o.  213  of  the  Electrical  Workers'  Union  charged  the  B.  C. 
E.  R.  Company  with  a  technical  breach  of  the  Labor  Act 
in  the  police  court  Aug.  2nd.  An  adjournment  was  granted 
counsel  for  the  company  after  a  strenuous  opposition  by 
counsel  for  the  men.  The  latter  stated  that  the  agreement 
between  the  company  and  the  men  expired  some  time  since 
and  that  the  company  had  notified  the  men  of  their  intention 
of  reducing  the  wages  10  per  cent,  and  altering  working 
conditions.  To  this  the  men  would  not  agree,  declaring  thei'i^ 
willingness  however  to  go  to  work  at  the  old  scale.  It  is 
the  claim  of  the  men  that  they  should  be  allowed  to  continue 
work  at  the  old  scale  until  the  decision  of  the  conciliation 
board,  which  body  is  attempting  to  settle  the  dispute  between 
the  company  and  its  employees,  is  reached. 


Zinc   Smelting  in  Welland 

The  Canadian  Zinc  Company  with  a  capital  of  half  a 
million  dollars  is  being  incorporated  to  operate  in  Welland, 
Ontario.  Ore  will  be  shipped  from  the  mines  of  the  Weedon 
Mining  Company  and  smelted  in  electrical  furnaces  at  Wel- 
land. A  request  has  been  made  to  the  local  hydro  commis- 
sion  for   a   price   on   4.000   h.p.    of   energy. 


Electric  Plant  for  Sydenham,  Ont. 

It  is  said  that  Mr.  H.  M.  Woodruff  has  sold  out  his  rights 
in  the  water  power,  in  the  village  of  Sydenham  to  a  company 
composed  of  Renfrew  citizens  who  will  install  an  electrical 
generating  plant.  It  is  understood  also  that  the  power  will 
be  used  to  operate  a  sash  and  door  factory  which  is  to  be 
established  but  there  will  be  ample  surplus  for  supplying 
light  and  power  to  this  and  surrounding  villages. 
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Generating  Power  from  Montreal  Aqueduct 

Promises  to  be  prohibitive  in  cost— Agitation  under  way  for  full  report 
by  a  competent  engineering  board 


The  scheme  for  enlarging  the  Montreal  aqueduct  for  the 
purpose  of  generating  power  for  pumping  and  street  lighting, 
has  been  the  subject  of  some  trenchant  criticism  on  the  part 
of  the  Council  of  the  Canadian  Society  of  Civil  Engineers 
and  Mr.  J.  A.  Jamieson,  consulting  engineer,  of  Montreal. 
Bound  up  with  this  scheme  is  a  filtration  plant  and  water 
conduit,  but  the  chief  part  of  the  criticism  is  directed  to  the 
hydro-electric  section,  which  is  regarded  as  extravagant  and 
uneconomical.  The  Canadian  Society  of  Civil  Engineers  ask 
for  the  appointment  of  an  independent  board  of  engineers  to 
examine  the  whole  project  before  further  money  is  ex- 
pended, and  Mr.  Jamieson  also  put  forth  a  plea  to  the  same 
effect. 

The  latter,  in  an  open  letter  to  Controller  Cote,  traces 
the  history  of  the  project  from  the  date  it  was  planned  by 
Mr.  G.  Janin,  the  city  engineer,  to  develop  2,000  h.p.  at  a 
cost  of  $2,200,000,  to  the  present  time  when  it  is  proposed 
to  spend  at  least  7^  millions  to  develop  10,000  h.p.  This 
may  or  may  not  be  the  total  cost,  as  no  report  has  been  made 
on  the  scheme  as  it  now  stands.  The  power  house,  hydraulic 
and  electric  machinery,  regulating  gates,  etc.,  have  not  yet 
been  designed  or  put  under  contract.  Mr.  Jamieson  criti- 
cizes a  report  made  by  Hering  &  Fuller,  consulting  engineers, 
of  New  York,  on  the  2,500  h.p.  proposition,  contending  that 
it  is  based  on  the  untenable  assumption  that  the  science  and 
practise  of  engineering  has  not  advanced  during  the  past  half 
century,  and  entirely  ignores  the  important  development  in 
the  electrical  transmission  of  energy  during  the  past  25 
years,  which  has  made  it  economical  to  develop  hydraulic 
power  at  points  where  it  could  be  developed  most  cheaply 
and  delivered  at  points  of  consumption  by  transmission  lines 
at  a  price  very  much  below  the  cost  of  generating  from  coal 
or  by  such  local  development  as  the  aqueduct. 

Hydro-electric  engineers  of  high  standing,  and  convers- 
ant with  the  facts,  compute  the  cost  of  development  of 
hydro-electric    plants    per    horse    power    as    follows: 

Average  cost  of  hydro-electric  development  throughout 
Canada,  $125  per  h.p.  Average  Niagara  Falls  development, 
$110  per  h.p.  Average  cost  of  various  developments  within  a 
transmission  radius  of  Montreal  (Chambly  and  St.  Timothe, 
Canada  Light  and  Power  Company  excluded),  $107  per  h.p. 
Cedar  Rapids,  100,000  h.p.  now  completed  and  in  operation, 
$90  per  h.p.,  and  when  the  full  160.000  h.p.  is  completed,  $75 
per  h.p. 

These  costs  of  development  per  horse  power  are  based 
on  the  maximum  power  obtained  during  the  low-water  sea- 
son, or  under  conditions  in  winter,  and  cover  the  entire  cost 
of  the  development,  including  the  hydro-electric  machinery 
and  equipment  ready  to  generate  electric  energy,  but  do  not 
include  the  transformers  or  the  transmission  lines  to  deliver 
the  electric  energy  at  points  of  consumption.  The  cost  of 
these  latter  varies  with  the  distance,  but  may  safely  be  taken 
for  Montreal  district  at  an  average  capital  cost  of  $15  per 
h.p.  between  the  different  plants  and  the  sub-slations  within 
the  city  limits. 

The  amount  of  power  which  can  be  obtained  from  the 
aqueduct  now  under  construction  by  the  city  depends  on  the 
net  head  of  water  obtainable  at  the  power  house  during  the 
winter  months  and  the  volume  of  water  available  under  this 
head.  Computations  based  on  the  data  availalile  show  that 
during  the  winter  months,  when  the  aqueduct  will  be  cov- 
ered with  ice  and  back-water  in  the  tail-race,  governed  by 
the  average  level  of  the  water  in   the   St.    Lawrence  at   the 


point  of  discharge,  a  total  of  7,500  h.p.  may  be  obtained  under 
good  normal  conditions.  This  amount  of  power  is,  how- 
ever, liable  to  be  greatly  reduced  during  severe  winter  wea- 
ther by  floating  ice  and  frazil  formed  in  the  open  water  of 
the  river  between  the  intake  and  Lake  St.  Louis,  and  drawn 
into  the  aqueduct  by  the  large  quantity  of  water  required 
to  generate  the  power.  That  frazil  trouble  is  more  than  a 
probability  is  shown  by  the  experience  of  the  Lachine  Rapids 
development  of  the  Montreal  Light,  Heat  and  Power  Com- 
pany, located  a  short  distance  below  the  aqueduct  entrance, 
from  which  it  is  well  known  that  only  a  very  small  amount 
of  power  can  be  obtained  during  the  winter  months,  due  to 
frazil  blocking  the  forebay,  racks  and  wheelpits.  The  aque- 
duct power  will  always  be  greatly  reduced  during  the  spring 
ice-jam  below  the  city,  and  always  liable  to  be  drowned  out 
by  back-water  each  spring  for  periods  of  a  week  or  more. 

Under  these  conditions  Mr.  Jamieson  contends  that  it 
will  be  necessary  for  the  city  to  maintain  an  auxiliary  steam 
plant  or  to  purchase  additional  hydro-electric  power  for  a 
certain  period.  He  contends  that  it  would  have  been  a  busi- 
nesslike proceeding  to  have  had  the  whole  project  reported 
on  by  qualified  and  experienced  hydro-electric  engineers 
familiar  with  our  winter  conditions  before  proceeding  with 
the  scheme.  It  would,  no  doubt,  have  been  found  that  for 
much  less  money  than  the  city  is  now  spending  on  the  aque- 
duct a  power  site  in  the  vicinity  of  Montreal  could  have 
been  found  and  developed  which  would  have  produced  from 
five  to  seven  times  the  amount  of  power,  which  could  have 
been  sold  to  power  and  light  consumers  in  the  city  at  a 
low  price,  and  which  would  have  given  the  city  electric 
energy  for  all  their  power  and  light  requirements  free  of 
cost  for  all   time   to   come. 

Will  Cost  $1,000  per  h.p. 

This  aqueduct  scheme,  if  carried  out  in  accordance  with 
the  present  general  plans,  will  apparently  cost  the  city  for 
power  development  alone  $7,500,000,  and  this  based  on  the 
probable  power  obtainable  under  good,  normal  winter  condi- 
tions, will  equal  a  cost  of  $1,000  per  h.p.  for  development,  or 
over  eight  times  the  average  cost  of  hydro-electric  develop- 
ment in  the  vicinity  of  Montreal,  including  the  necessary 
transmission  lines  to  deliver  the  electric  energy  within  the 
city  limits. 

This  is  an  unprecedented  cost  for  a  power  development 
in  any  part  of  the  world,  and  particularly  for  hydraulic 
development  which  will  require  an  auxiliary  steam  plant  or 
hydro-electric  standby  equal  to  nearly  100  per  cent,  of  its 
normal  capacity. 

Controller  Cote  has  replied  to  this  letter,  maintaining 
that  as  the  project  has  been  reported  on  by  a  large  number 
of  engineers,  no  further  investigation  is  necessary.  The 
scheme,  he  insists,  is  a  good  and  economical  one,  and  will 
give  all  the  necessary  power  for  pumping  and  street  light- 
ing. He  estimates  the  normal  outlay  of  pumping  and  light- 
ing at  $405,000,  representing  at  5  per  cent,  a  capitulation  of 
$!», 900,000,  a  "sum  very  much  in  excess  of  the  $7,000,000, 
which  the  development  would  cost,  and  leaving  a  very  sub- 
stantial margin  for  installation  and  transmission  charges,  and 
naturally  the  municipality  is  in  possession  of  its  own  privi- 
leges at  the  lesser  cost."  Mr.  Cote  declares  that  10,000 
horse  power  will  be  developed,  and  that  there  is  no  danger 
from   frazil  ice  such  as  is  feared  by   Mr.  Jamieson. 

The  following  is  a  reply  by  a  Montreal  engineer  to  Mr. 
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Cote's   letter,   and   puts   the   case   squarely   for   the   critics   of 
the  civic  plan: 

Mr.  Cote^s  letter  while  on  the  face  of  it  showing  a  reas- 
onable statement  in  favor  of  the  expenditure  of  $7,000,000, 
for  the  provision  of  hydraulic  plant  for  pumping  the  city 
water  omits  several  items  of  expense  which,  when  added,  do 
not  support  his  theory  that  the  scheme  is  financially  sound; 
in  fact  shows  it  as  a  scheme  which  can  never  be  other  than 
an  extravagant  one  from  a  power  point  of  view.  Mr.  Cote's 
argument   is  as  follows: 

1914 

Pumping,   cost  of   coal    $170,000 

Electric    power    for    pumping     at     McTavish 

street  station    50,000 

Street  and  civic  lighting   375,000 


$495,000 
This  amount  capitalized  at  5  per  cent   ....$9,900,000 

Estimated  cost  of  development   7,000,000 

Leaving  for  pole  lines,  etc 3,900,000 

This  calculation  in  reality  would  tend  to  show  that  the 
whole  cost  of  pumping  and  street  lighting  would  be  the  in- 
terest on  the  money  expended  as  capital  and  that  there  would 
be   no   running  charges. 

Furthermore,  it  is  supposed  that  the  sum  of  $495,000  per 
annum  is  the  cheapest  method  of  doing  the  pumping  and 
lighting  and  that  if  this  sum  is  equalled  there  is  a  prima 
facie  case  for  the  construction  of  a  vast  power  plant.  It 
does  not  need  an  engineer  or  a  financier  to  offer  figures  to 
show  that  the  reasoning  of  Mr.  Cote  quoted  above  is  incom- 
plete and  dangerously  so.  Let  us  take  the  figure  of  $7,000,- 
000   and   allow   the   interest    rate    of   5    per    cent. — this    gives 

$7,000,000    at    5    per    cent $350 .  ,000 

We  now  have  depreciation  which  cannot  be 
taken  at  less  than  3  per  cent,  by  any  reas- 
onable  person    140,000 

Operation  of  plant  and  wages  of  attendants, 

oil,   grease,   etc 35,000 

Repairs  and  maintenance  of  aqueduct,  pumps, 

etc 35,000 

The  cost  of  distribution  system  for  arc  lamps, 

pumping  and  general  lighting,  will  not  be 

less   than   $750,000. 

Interest  5  per  cent..  Depreciation  10  per  cent., 

Mtce.  3  per  cent. — 17  per  cent,  on  $750,- 

000    127,500 

Operating  of  arc  system  3,300  arcs  at  $30  per 

annum    66,000 

Operating  power  plant  at  different  substa- 
tions,  engineering   costs,   etc 16,500 


$750,000 


Now,  this  will  be  an  advance,  on  the  present  operating 
cost,  of  $350,000  per  annum  without  any  improvement  in 
service  and  with  the  additional  burden  that  whereas  the 
present  cost  gives  a  profit  to  the  coal  suppliers  and  the  elec- 
tric power  companies,  which  benefits  the  citizens  of  Mon- 
treal, the  money  spent  on  the  aqueduct  will  merely  carry 
interest  charges  which  have  to  be  paid  to  outsiders  forever. 

A  Cheaper  Method 

The  question,  however,  which  arises  is — is  there  any 
other  method  cheaper  than  the  present  method? 

Mr.  Cote  in  his  letter  states  that  the  usage  of  the  pumps 
•during  June  is  as  follows: 

1,633,000,000  gals,  against  a  head  of  313  ft.  Allowing  an 
electric  pump  to  have  an  overhead  efficiency  of  68  per  cent, 
we  find  this  is  equal  to  an  average  of  3,550  h.p.     Allowing  for 


sudden    demands    we    could    figure    4,000    h.p.    as    the   needed 
load. 

Now,  under  the  city  contract  with  the  electricity  supply 
company  the  city  can  buy  34  hour  power  at  $30  per  h.p.  per 
annum  or  30  hour  power  at  $30  per  h.p.  per  annum.  The 
hours  of  service  under  20  hour  power  would  require  the  city 
to  pump  the  water  in  5/6  of  the  time.  Therefore,  the  power 
required  would  be  6/5  x  4,000  h.p.  or  4,800  h.p.,  say  5,000  h.p. 
The   cost    to    the   city    for   operation    would    therefore    be 

City   pumping    $100,000 

City  pumping  50,000 

City    lighting    375,000 


$425,000 
or    for    $335,000    cheaper    than    estimated     cost     and     $50,000 
cheaper  than  present  cost. 

It  should  also  be  noted  that  in  Mr.  Cote's  figures  of 
present  cost  he  does  not  allow  any  repairs,  maintenance  and 
wages  for  boiler  and  steam  plant  at  present  in  use,  and  in 
view  of  the  repeated  breakdowns  to  the  pumps  this  must  be 
a  very  high  figure.  If  these  be  added  and  also  the  loss  in 
coal  pile  added,  fire  insurance  and  accruing  depreciation  on 
existing  equipment,  there  is  no  doubt  that  the  city  could  save 
$50,000  per  annum  over  present  cost,  by  merely  adopting  the 
use  of  the  present  city  contract  for  electricity  to  the  existing 
conditions. 

Stop  the  Work  Now 

The  question  which  now  arises  is:  Is  it  too  late  to  change 
the  conditions,  and  will  the  interest  on  the  charges  already 
incurred  added  to  the  costs  as  above,  exceed  the  interest 
charges  on  the  money  already  spent  and  to  be  spent?  This 
requires  a  knowledge  of  the  money  already  spent  and  con- 
tracts given  which  must  be  completed.  If  we  estimate  that 
there  will  be  an  additional  amount  of  $3,500,000  to  be  spent 
and   $3,500,000   already   spent   we    get   the    following    figures; 

Cost — cheapest  method   $435,000 

Interest  at  iyi   per  cent,  $3,500,000  al- 
ready borrowed    157,000 


$582,000  per  annum 
Cost   as   per   previous    estimate    if   the 

plant  be  completed   750,000 


or  a  saving  of   $228,000  per  annum 

if  the  plant  be  not  completed.     Therefore  why  complete   it? 

Mr.  Cote  in  his  letter,  of  which  there  has  been  no  cor- 
rection, states  that  the  coal  cost  for  June  1915  amounts  to 
3,239  at  $2.65  per  ton  or  $8,580  for  the  month.  Now  the 
yearly  cost  is  given  as  $170,000  or  at  the  rate  of  $15,833.33 
per  month,  or  nearly  double.  There  must  be  an  error  here, 
and  the  use  of  a  low  figure  for  June  to  show  cheap  opera- 
tion is  hardly  fair  if  the  plant  uses  double  as  much  in  other 
months. 

Again  the  use  of  coal  as  being  the  only  apparent  item 
of  expense  is  misleading.  What  is  wanted  is  the  whole  cost 
of  pumping  the  water,  including  wages  of  all  men,  engineers, 
firemen,  coal  passers,  oilers,  etc.,  together  with  all  repair 
expenses  and  small  charges  for  waste,  oil,  etc.,  incidental  to 
the  use  of  a  steam  engine  and  boiler  plant. 

If  there  were  anything  untried  in  the  matter  of  pumping 
water  electrically,  there  might  be  some  doubt  as  to  its  effi- 
ciency, but  when  we  have  the  Montreal  Water  and  Power 
Company,  which  pumps  as  much  and  more  water  than  the 
city  and  does  so  electrically  from  a  power  company's  supply, 
and  has  done  so  for  many  years,  there  is  no  reason  why  the 
city  should  spend  millions  upon  a  project  which  can  at  best 
prove  more  expensive  than  present  methods  and  at  worst 
three  times  as  expensive  as  need  be.  A  comparison  of  the 
cost  of  water  pumping  between  the  Montreal  Water  and 
Power  Co.  and  the  city  would  be  illuminating.    Several  times 
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tliere  has  l)een  mentioned  llic  possiliility  that  tlie  various 
electrical  companies  in  the  city  will  combine  and  raise  the 
price  of  power,  but  there  is  no  doubt  tliat  tlu-  city  can  now 
make  contracts  for  any  Icnstli  of  luriod  they  like  at  most 
favourable  rates  or  extend  llie  present  contract  for  long 
periods. 

The   following   is  an  estimated   cost  of  pole   lines: 
In  order  to  take  care  of  4,0(10  odd  lamjis  it  will  be  neces- 
sary  to  set  some   18,000  poles. 

IG.OOO  poles  erected  at  .$10  a  piece   $2.",(i.ooo 

;i,300  lamps  at  $:!0  a  piece   OD.OOO 

4,200  fixtures  at   .$7    29,400 

293,600  lbs.   wire  at  20c.   per  lb 58,520 

Pole  line  material  at  $2  per  pole   30,000 

Cut  outs,  3,300  at  .$0    19.800 

Total     $498,720 


Lal)or  at  40  per  cent,  on  all  material 90.si)0 

L  ontingencics,  engineering,  use  of  tools   ....     25,000 

$020,520 
Station   equipment: 

70  sets  at  $1,000  a  piece  installed   $  70,000 

Tie  lines  between  substations   55,000 

Transformers,  3,000  k.w.  at  $225  i)er  U.w.   ...        0.750 
Bus  bar  cells,  oil  switches,  etc 25.000 


$777,270 
Total  estimated  expense  for  l)uilding  pole  lines 
to  take  all  the  city  arcs,  distributing  from 
2  present  city  pumping  stations  and  carrying 
city  pumping  load  from  these  sub-stations, 
as   well   as   arc   lights    $800,000 


The   Merits   of   Synchronous    Converters 

As  compared  with  the  Synchronous  Motor-Generator— Recent  developments  give 
Synchronous  Converters  wide  range  of  service  as  compared  with  few  years  ago 

By  Mr.  W.  G.  Gordon* 


In  comparing  the  relative  merits  of  synchronous  con- 
verters versus  motor-generators  it  is  necessary  only  to  con- 
sider the  latter  when  driven  by  a  synchronous  motor,  as  the 
lagging  current  taken  by  an  induction  motor  makes  the  syn- 
chronous motor  preferable  in   the  large  majority  of  cases. 

The  usual  objections  to  the  synchronous  motor  as  com- 
pared with  the  induction  motor  are  the  low  starting  torque 
of  the  former  and  the  separate  excitation  it  also  requires. 
These  objections,  however,  do  not  apply  when  the  motor  is 
used  in  a  motor-generator  set.  As  the  set  is  not  started 
under  load,  a  high  starting  torque  is  not  required  and  a  direct 
connected  or  belted  exciter  can  readily  be  provided  for  the 
motor  excitation. 

As  this  is  the  case,  we  will  only  consider  the  synchronous 
converter  as  compared  with  the  synchronous  motor-gener- 
ator set. 

h'or  power-factor  correction  the  motor-generator  is  su- 
perior to  the  synchronous  converter.  With  the  former  the 
motor  can  be  adjusted  for  any  power-factor  without  affecting 
the  operation,  and  the  direct  voltage  can  be  adjusted  inde- 
pendently. 

If  desired,  a  voltage  regulator  may  be  used  to  hold  con- 
stant  voltage   at   the   motor   terminals. 

The  direct  voltage  of  the  motor-generator  set  is  entirely 
independent  of  the  alternating  voltage,  while  with  standard 
pole  synchronous  converters  this  is  not  the  case.  However, 
by  providing  a  series  field  winding  and  extra  reactance  the 
converter  can  be  compounded  to  compensate  for  the  line 
drop  as  the  load  varies. 

The  voltage  of  the  motor-generator  set  varies  with  the 
frequency,   while   that   of   the   converter   does   not. 

The  converter  has  the  marked  advantage  of  high  .effi- 
ciency at  all  loads,  with  a  resulting  high  all-day  efficiency. 
As  synchronous  motors  can  readily  l>e  l)uill  for  voltages  up 
to  13,200,  it  is  necessary  in  comparing  the  respective  effi- 
ciencies, where  the  supply  alternating  voltage  is  not  above 
this,  to  include  the  transformer  losses  with  the  s\iu-hr(Uious 
converter. 

Even  with  this  allowance  it  is  found  that  the  combine<l 
efficiencies  of  25  cycle  converters  with  step-down  transform- 
ers are  from  5  to  8  per  cent,  lictter  than  for  motor-gener- 
ator  sets   of   corresponding   sizes.      Where    the   supply   altcr- 

•Trnnsportivtlon  Knginoer,  Uanadian  Genenil  Electric  Company. 


nating  voltage  exceeds  13,200  the  transformer  losses  with  the 
motor-generator  set  will  show  still  further  gains  in  the  con- 
verter efficiencies. 

Special  direct  voltage  control  is  not  necessary  for  rail- 
way operation;  but  where  it  is  required,  the  regulating-pole 
converter  or  converter  with  series  booster  will  give  a  direct 
voltage  range,  or  it  can  also  be  obtained  from  a  shunt  wound 
converter   with   induction   regulator. 

For  railway  work  the  use  of  the  commutating  pole  has 
meant  a  marked  advance  in  converter  design.  Standard 
railway  synchronous  converters  are  constructed  with  a  com- 
pound field,  which  is  designed  to  give  a  practically  constant 
direct  voltage  between  no  load  and  full  load.  As  above 
stated,  this  regulation  is  secured  by  providing  extra  react- 
ance. This  was  formerly  provided  by  separate  additional 
reactance  coils;  but  transformers  are  now  built  for  this  ser- 
vice with  special  coil  relation  to  give  them  about  15  per  cent, 
inherent   reactance. 

The  large  majority  of  interurban  roads  are  now  operat- 
ing at  1.200  or  1,500  volts  direct  current.  The  use  of  com- 
mutating poles  has  made  practicable  the  use  of  higher  volt- 
ages per  bar  and  higher  commutator  speeds,  resulting  in  a 
much  greater  output  per  pound  weight;  and  synchronous  con- 
verters can  be  designed  to  operate  at  any  voltage  up  to  1,500 
volts  up  to  a  frequency  of  35  cycles,  consequently  with  35 
cycles,  a  1,500  volt  synchronous  converter  is  entirely  satis- 
factory  in   design. 

Owing  to  inherent  limitations  in  design,  050  volts  is 
about  the  maximum  voltage  which  can  successfully  be  ob- 
tained from  a  single  00  cycle  ctniverter.  Two  1,200  volt 
converters  are  now  being  successfully  operated  in  series  at 
33  cycles  to  give  2.400  volts,  tlie  converters  in  this  case  being 
insulated  for  2,400  volts. 

Where  it  is  desired  to  gel  direct  volta.ge  up  to  1,500  from 
a  00  cycle  system,  a  motor-generator  set  is  generally  used 
as  the  desired  volta.ge  can  be  obtained  from  one  generator. 
By  the  use  of  commutating  pides  the  synchronous 
converter  for  railway  service  can  be  designed  so  that  the 
continuous  ratings  of  the  units  more  nearly  etpial  the  aver- 
age load  values.  Standard  design  of  converters  for  this  ser- 
vice provides  satisfactory  commutation  for  ]ieak  overloads 
of  one  minute  of  200  per  cent,  overload.  This  means  a  much 
belter    all-day    efficiency    than    was   possible    w-itli    the    older 
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designs;  and  further,  the  units  being  smaller  require  less 
floor  space. 

The  use  of  the  commutating  pole  introduced  one  diffi- 
culty wliicli,  however,  was  readily  and  simply  overcome. 
When  a  commutating  pole  synchronous  converter  is  being 
started  from  the  alternating  current  side,  severe  sparking  will 
be  set  up  under  the  brushes  on  the  commutator  due  to  the 
leakage  flux  through  the  unexcited  commutating  poles.  To 
avoid  this,  by  a  simple  mechanical  arrangement  .all  the 
brushes  but  two  are  raised  by  a  single  lever,  and  a  sema- 
phore at  the  tO])  of  the  field  frame  indicates  whether  the 
brushes  are  u])  or  down.  The  sparking  caused  by  these  3 
pilot  brushes  is  harmless,  as  the  brushes  are  very  narrow, 
thus  short  circuiting  a  considerably  lower  voltage  than  the 
main  brushes  would  do.  These  two  pilot  brushes  provide 
current  for  the  field  excitation  and  also  are  used  to  indicate 
the  polarity. 

The  combination  of  compound  wound  converters  and 
transformers  with  inherent  reactance  for  railway  work  gives 
practically  flat  compounding  from  no-load  to  full-load.  The 
combined  field  strength  of  the  shunt  and  series  windings  is 
set  for  minimum  alternating  current  input  at  average  load, 
by  adjusting  the  shunt  field  rheostat.  The  series  field  wind- 
ing on  the  converter  changes  the  excitation  of  the  field  with 
variations  in  load,  and  causes  lagging  or  leading  alternating 
current  to  flow,  dependent  on  whether  the  load  is  less  or 
greater  than  the  unity  power-factor  setting. 

If  the  load  is  less  than  unity  power-factor  setting,  lag- 
ging current  flows  and  if  greater,  leading  current  flows.  With 
the  inherent  reactance  in  the  transformers  the  flow  of  lag- 
ging or  leading  current  decreases  or  increases  the  alternat- 
ing current  voltage  applied  to  the  collector  rings  of  the  con- 
verter as  the  load  on  the  converter  changes,  and  thereby 
compensates  for  the  decrease  in  voltage  due  to  the  resistance 
drop  in  the  converter  armature  and  the  regulation  of  the 
transformers.  This  combination  insures  the  delivery  of  ap- 
proximately constant  direct  current  voltage  at  tlie  synchron- 
ous converter  terminals. 

As  earlier  stated,  where  special  direct  current  voltage 
control  is  desired,  it  can  be  obtained  with  a  regulating-pole 
synchronous  converter,  a  synchronous  converter  with  series 
booster,  or  a  shunt  wound  converter  operating  in  conjunction 
with  an  induction  regulator. 

With  the  regulating-pole  synchronous  converter,  the 
variation  of  the  voltage  ratio  is  not  obtained  by  a  variation 
of  the  impressed  alternating  voltage,  but  by  varying^  the  dis- 
tributed flux  under  the  poles.  The  field  structure  is  di---;ded 
into  two  parts,  a  main  pole  and  a  regulating  pole;  and  the 
ratio  between  the  direct  and  alternating  voltages  can  be 
readily  varied  by  varying  the  excitation  of  the  regulating 
poles,  the  only  auxiliary  apparatus  required  being  a  special 
field  rheostat  for  cont^olling  the  exciting  current.  Where 
autoinatic  regulation  is  desired  the  converters  can  be  pro- 
vided with  compound  windings,  or  automatic  field  regulators 
may  be  used. 

These  converters  can  also  be  operated  inverted  if  it  is 
required  to  furnish  constant  or  variable  alternating  voltage 
from   a   direct  current  source. 

In  the  earliest  form  of  the  regulating-pole  converter,  the 
field  poles  were  divided  into  three  equal  sections,  each  pro- 
vided with  two  separate  field  windings, — one  main  and  one 
regulating  winding.  The  three  coils  of  the  main  winding  on 
each  pole  unit  were  all  connected  in  series,  thus  acting  as  one 
pole.  The  coils  of  the  regulating  winding  were  also  con- 
nected in  series,  but  in  such  a  way  that  the  coils  on  the  out- 
side pole-sections  magnetized  in  one  direction,  while  the 
middle   coil  magnetized  in   the  opposite  direction. 

In  the  latest  form  of  this  converter,  each  pole  is  only 
divided  into  two  sections,  one  of  which  constitutes  the  main 
pole,  the  other,  considerably  smaller,   constituting  the   regu- 


lating pole.  For  normal  voltage  the  main  pole  is  excited, 
while  in  order  to  raise  or  lower  the  direct  voltage  the  regu- 
lating pole  is  excited  so  as  to  assist  or  oppose  the  effect 
of  the  main  pole. 

The  synchronous  converter  with  series  booster  generally 
consists  of  an  alternator  with  revolving  field  mounted  on  the 
same  shaft  as  the  converter  armature.  The  armature  of  the 
alternator,  or  booster,  as  it  is  usually  called,  is  stationary 
and  connected  electrically  in  series  between  the  supply  cir- 
cuit and  the  collector  rings  of  the  synchronous  converter. 
The  booster  field  has  the  same  number  of  poles  as  the  con- 
verter and  is  generally  shunt  wound. 

A  change  in  the  booster  voltage  will  correspondingly 
change  the  alternating  voltage  impressed  on  the  converter 
and  this  regulation  can,  of  course,  be  made  so  as  to  either 
increase  or  decrease  the  impressed  voltage  by  means  of 
strengthening  or  weakening  the  booster  field.  The  voltage 
variation  can  be  made  either  non-automatic  or  automatic; 
and,  in  the  latter  case,  it  becomes  necessary  to  provide  a 
motor-operated  rheostat  controlled  by  suitable  relays,  or  the 
booster  can  be  provided  with  a  series  field.  By  means  of 
the  booster  it  is  possible  to  vary  the  direct  voltage  of  the 
converter  with  a  constant  alterating  supply  voltage,  and 
this  voltage  regulation  is  obtained  without  .the  least  dis- 
turbance of  the  power-factor  or  wave-shape  of  the  system. 

For  Varying  the  Direct  Voltage 

The  shunt  wound  synchronous  converter  with  induction 
regulator  also  provides  a  very  successful  combination  for 
varying  the  direct  voltage  and  has  been  largely  employed 
by  the  big  lighting  companies.  The  variation  in  the  direct 
voltage  is  obtained  by  varying  the  voltage  impressed  on  the 
collector  rings  of  the  converter.  The  induction  regulator  is 
a  special  type  of  transformer  in  which  the  secondary  is  con- 
nected in  series  with  the  line  and  the  primary  across  the 
line  and  resembles  the  wound  rotor  induction  motor  in  con- 
struction. The  change  in  alternating  current  voltage  is  ob- 
tained by  turning  the  movable  primary  through  180  elec- 
trical degrees. 

With  regard  to  the  starting  up  of  synchronous  convert- 
ers, this  is  now  done  almost  invariably  from  the  alternating 
current  side.  This  method  is  self  synchronizing,  requires  the 
shortest  possible  time  for  starting  a  machine,  and  at  times 
of  emergency  it  minimizes  the  liability  of  confusion  and 
mistakes  by  operators. 

In  order  to  prevent  a  heavy  rush  of  current  at  starting, 
it  is  necessary  to  reduce  the  potential.  This  is  done  by  pro- 
viding starting  taps  in  the  transformer  secondaries.  The 
current  in  the  armature  induces  a  magnetic  field  in  the  pole 
pieces,  and  as  the  iron  has  hysteresis,  the  induced  field  lags 
behind  the  current  producing  it,  thus  creating  a  torque.  Half 
voltage  taps  are  used  in  starting  3  phase  converters,  and  one- 
third  and   two-third  taps   with  6   phase  converters. 

When  starting  up  in  this  manner,  the  armature  winding 
stands  in  relation  to  the  field  winding  as  the  primary  of  a 
stationary  transformer  to  the  secondary.  The  large  number 
of  turns  in  the  field  spools  compared  with  the  turns  in  tlie 
armature  will  produce  in  the  field  winding  a  high  induced 
electro-motive  force  which  must  be  kept  within  safe  lim.its.. 
This  is  done  by  breaking  up  the  field  circuit  between  the 
spools  by  means  of  a  switch  provided  for  that  purpose  on 
the  frame  of  the  machine.  The  procedure  in  starting  up. 
therefore,  is  as  follows: 

After  seeing  that  all  the  machine  switches  are  open 
(and  with  commutating  pole  converters,  that  the  brushes  are 
raised),  the  high  tension  oil  switch  is  closed.  Then  the 
starting  switch  is  closed  and  the  rotary  will  start  up  running 
on  one-half  or  one-third  normal  voltage  as  the  case  may  be. 
,\s  the  speed  of  the  machine  increases,  the  voltmeter  con- 
nected across  the  direct  current  side  will  oscillate  back  and 


30 


THE    ELECTRICAL    NEWS 


September  1,  1915 


forth  and  liiuilly  coiiu-  to  rest  in  cillicr  a  positive  or  a  re- 
verse direction,  that  is,  the  machine  may  come  up  to  syn- 
chronism with  either  positive  or  negative  polarity.  For  this 
reason,  the  field  break  up  switch  is  made  double  throw  and 
this  switch  is  thrown  in  the  normal  position  if  the  machine 
builds  up  positive,  if.  however,  the  voltmeter  shows  that 
the  polarity  of  the  converter  is  reversed,  the  field  switch  is 
closed  in  the  other  direction,  reversing  the  current  through 
the  field  coils. 

The  flux  set  up  by  this  reversed  current  in  the  field  coih 
opposes  and  overcomes  the  flux  induced  by  the  alternating 
current  flowing  in  the  armature,  causing  the  armature  to 
drop  in  speed  till  it  slips  a  pole,  and  when  the  potential  at 
the  brushes  is  brought  to  zero,  there  is  no  field  current  and 
the  polarity  reverses.  If  the  field  switch  is  now  opened  the 
converter  will  run  in  synchronism  and  the  field  switch  is 
thrown  to  its  original  position,  after  which  the  converter  is 
thrown  on  the  full  voltage  tap,  or  if  6  phase  on  the  two- 
third  and  full  voltage  taps  successively.  If  the  converter  has 
commutating  poles,  the  brushes  have  been  lifted  and  they 
are  now  lowered,  the  shunt  field  rheostat  is  adjusted  and 
the  converter  is  ready  to  be  thrown  in  on  the  line. 

This  method  of  starting  from  taps  on  the  step-down 
transformers  is  the  simplest  and  cheapest,  as  no  separate 
starting  motor,  or  external  source  of  direct  current  has  to  be 
provided.  The  trouble  of  synchronizing  and  the  danger  re- 
sulting from  throwing  in  machines  when  not  in  synchronism 
is  also  avoided. 

From  the  foregoing,  the  wide  range  of  service  for  which 
the  synchronous  converter  in  one  of  its  present  forms  is 
eminently  suitable,  is  apparent;  and  it  can  to-day  success- 
fully operate  under  conditions  that  a  few  years  ago  could 
have  only  been  met  by  the  motor-generator. 


Vancouver  on  Lookout  for  Power  Propositions — 

Cheap  Power  and  Cheap  Sites  are  Essential 

for  Attraction  of  New  Industries 

The  crying  need  of  Vancouver  is  new  industries  to  sup- 
plement the  sawmills  in  furnishing  a  stable  pay-roll,  but  so 
far  the  answer  to  the  cry  has  been  far  from  satisfactory.  It 
is  a  well-known  fact  that  a  number  of  Eastern  manufacturers 
have  visited  Vancouver  during  the  past  three  years  with  the 
intention  of  arranging  for  the  opening  of  branch  factories. 
Knowledge  of  these  facts  recently  stirred  a  number  of  Van- 
couver aldermen  to  consideration  of  a  cheaper  power  sup- 
ply, the  matter  being  placed  in  the  hands  of  the  civic  fire  and 
police  committee,  which  body  has  already  been  offered  three 
hydro-electric  power  sites.  No.  1  is  located  on  the  Cheak- 
amus  River,  sixteen  miles  north  of  Squamish,  Howe  Sound; 
No.  2,  on  the  Indian  River,  at  the  head  of  the  North  Arm 
of  Burrard  Inlet;  No.  3,  on  tlie  Bridge  River,  ten  miles  west 
of  Lillooet. 

The  Cheakamus  River  site  was  offered  by  Mr.  H.  K. 
Dutcher  and  Mr.  A.  W.  V.  Innes,  solicitor.  It  was  held  Ijy 
the  B.  C.  Power  and  Electric  Co.  Its  main  features  were' 
55  miles  from  the  city,  horsepower  available  100,000;  cost  of 
development  $53  to  $80  per  horsepower;  total  cost  from  $2,- 
663,000    to    $.3,9:i0,000. 

Mr.  W.  R.  Bonnycastle  offered  tlic  oilier  two  proposi- 
tions in  a  letter  to  the  committee.  The  Indian  River  one 
was  35  miles  from  the  city.  In  one  plant  40,000  horsepower 
could  be  developed,  he  said,  at  a  cost  of  .$(>0  at  the  swllcli- 
board  or  $80  delivered  in  the  city. 

The  second  site  was  that  at  Seaton  Lake.  I.IO  miles  from 
the  city,  where  there  was  200,000  horsepower  availalile  at  a 
development  cost  of  $;i5  a  horsepower  at  the  switchboard  or 
$65  delivered.  The  available  power  could  be  increased  to 
400,001)  horsepower. 

Aid.    Kirk   moved    that    the   city    engineer    report   on    the 


power  possibilities  of  Seymour  and  Capilano  creeks.  An- 
other resolution  was  put  through  l)y  Aid.  Gale  that  the  city 
solicitor  be  asked  to  report  on  the  right  of  the  city  to  supply 
light  and  power  to  residents  of  the  city  and  adjacent  muni- 
cipalities before  the  expiration  of  tlie  B.  C.  Electric  fran- 
chise. 

B.  C.  Water  Powers  Can  Develop  3,000,000  H.P. 

In  connection  witli  the  aliovi-  subject  the  following  ex- 
cerpts from  an  address  delivered  recently  by  Mr.  George 
Kidd,  general  manager  of  the  British  Columbia  Electric 
Company  before  the  American  Club,  Vancouver,  may  be 
found    interesting; 

"Engineers  in  the  course  of  their  surveys  in  British  Col- 
umbia find  the  water  powers  of  this  province  are  capable 
of  developing  3,000,000  horsepower.  Of  this  amount  the 
British  Columbia  Electric  has  about  half,  or  120,000  horse- 
power. On  the  mainland  the  Lake  Buntzen  plants  repre- 
sent a  development  of  85,000  horsepower,  while  hydro-electric 
plants  on  Vancouver  Island  belonging  to  the  company  have 
a  capacitj'  of  32,000  horsepower.  In  addition  the  company 
has  two  steam  plants  for  use  in  case  of  emergency  which  are 
capable  of  generating  27,000  h.p.  There  is  probably  no  city 
in  the  Dominion  with  such  energy  available  for  the  de- 
velopment of  industry.  Despite  assertions  to  the  contrary, 
power  for  industrial  purposes  is  being  sold  here  as  cheaply 
as  in  any  city  of  the  Dominion,  and  cheaper  than  in  many 
cities  on  the  Pacific  Coast. 

"The  great  expense  is  in  the  development  of  these  power- 
producing  plants.  His  company  had  spent  some  $15,000,000 
in  this  work.  To  produce  one  horsepower  per  year  it  is 
necessary  to  make  a  capital  expenditure  of  from  $60  to  $150. 
Because  of  this  large  initial  outlay  no  company  can  afford 
to  sell  the  power  for  a  merely  nominal  rate. 

"British  Columbia  is  exceptionally  fortunate  in  natural 
advantages  for  the  development  of  an  industrial  community. 
But  such  industrial  development  also  depended  upon  the 
provision  of  markets,  availability  of  industrial  sites  at  reason- 
able values  and  an  adequate  supply  of  labor  at  a  reasonable 
price.  The  existing  depression  is  only  partially  caused  by 
the  war.  A  period  of  such  remarkable  prosperity  as  this 
province  enjoyed  must  unavoidably  be  followed  by  a  reac- 
tion. Money  then  came  so  easily  that  we  forgot  the  econ- 
omic rule  that  real  commercial  value  of  any  property  con- 
sists in  its  power  to  produce  revenue.  Forgetting  this  led 
to  the  creation  of  fictitious  values,  impossible  cliarges  in  the 
form   of  rent  and   interest. 

"But  I  am  no  pessimist.  I  feel  sure  that  this  province 
will  come  back  to  her  own  and  that  after  the  war  a  large 
immigration  from  the  Old  Country  will  come  here.  It  is 
for  the  people  now  here  to  keep  established  concerns  going 
during  the  present  depression,  to  encourage  in  every  way 
tlie  investment  of  capital  in  industrial  lines  and  to  see  that 
capital  coming  here  is  wisely  spent  and  fully  and  fairly  pro- 
tected. If  this  is  done  the  province  will  enter  upon  a  new 
era  of  prosperity  having  a  much  sounder  economic  basis 
tlian   has  existed  in   the  past." 


On  August  31st  the  ratepayers  of  Oulremont.  1'.  Q.,  will 
be  asked  to  vote  on  a  by-law  estaldishing  civic  plants  for 
private  and  public  electric  liglitiii.c  and  also  for  the  neces- 
sary distribution  system.  .\ny  iiel  profits  of  the  jirivatc 
service  are  to  be  applied  to  the  reduction  of  the  annual 
charges  for  capital  and  interest  on  the  plant  and  distribution 
system  for  public  lighting.  The  cost  of  the  establishment 
and  maintenance  of  the  public  service  will  be  paid  by  the 
proprietors  of  real  estate  bordering  on  the  streets  lighted, 
by  a  special  annual  assessment,  this  amount  to  be  fixed  an- 
nually by  the  Council.  The  total  amount  so  chargeable  is 
to  be  one  per  cent,  of  the  capital  outlay,  together  with  in- 
terest  not  exceeding  0  per  cent. 
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For  Suburban  Traffic 

The  McKeen  Motor  Car  Company,  Omaha,  Nebraska, 
have  just  worked  out  a  new  type  of  gasoline  operated  pas- 
senger car  known  as  the  "Highway  Coach."  It  is  intended 
to  run  on  paved  or  macadam  streets  and  is  claimed  to  be 
the  most  comfortable  and  luxurious  car  that  has  ever  been 
placed  on  the  market  for  this  particular  service.     In  length 


The  McKeen  "  Highway  Coach." 

the  new  car  is  25  ft.  6  ins.;  wlieelbase  216  ins.;  approximate 
weight  10,500  pounds. 

The  accompanying  illustrations  sliow  the  exterior  and 
interior  of  this  car.  The  windows  are  plate  glass,  airtight, 
dust-tight,  and  round,  affording  an  almost  uninterrupted  view 
in  all  directions.  The  window  when  open,  as  shown,  is  se- 
cured to  the  ceiling.  Exhaust  suction  ventilators  placed  in 
the  roof  maintain  a  constant  circulation.  The  interior  of 
the    car    is    finished    in    Cuban    mahogany.      The    lighting    is 


electric  and  between  each  pair  of  windows  a  push  button  is 
supplied  for  convenience  in  signalling  the  driver.  The  en- 
trance and  exit  doors  are  controlled  by  the  driver.  Adequate 
heating  facilities  are  obtained  from  the  waste  product  of 
the  gasoline  engine.  Passengers  enter  the  car  at  the  curb, 
thereby  avoiding  conjested  and  street  traffic.  A  special 
feature  is  made  of  the  individual  chairs.  The  seat  is  a 
shock  absorbing,  cushioned  chair  and  is  claimed  to  be  un- 
usually easy  riding.  The  car  has  a  seating  capacity  for 
twenty-seven   persons. 


Interior  coach,— individual  chairs,  windows  suspended. 


Lavatory  Accommodation  on  Interurban  Lines 

The  question  of  lavatory  accommodation  on  suburban 
and  interurban  electric  railway  lines  has  been  receiving  the 
attention  of  the  Board  of  Railway  Commissioners  who  re- 
cently issued  a  circular  to  Canadian  electric  railway  com- 
panies on  the  subject.  Among  the  replies  received  that  of 
.Mr.  E.  P.  Coleman,  general  manager  of  the  Dominion  Power 
and  Transmission  Company,  which  controls  the  Hamilton 
city  lines  and  the  suburban  and  interurban  lines  in  that 
\  icinity,  covers  the  situation  very  fully,  and  we  believe  fairly, 
l-avatory  accommodation  in  travelling  coaches  is  at  best  an 
'  ibjectionable  convenience  and,  as  such,  should  only  be  pro- 
vided where  the  need  is  urgent  and  the  demand  practically 
unanimous.  After  citing  the  conditions  on  their  various 
lines  Mr.   Coleman  sums  up  the  situation  as  follows: — 

As  all  cars  are  habitually  interchanged  between  these 
railways,  the  installation  of  lavatories  on  any  of  them  would 
compel  their  use  on  all,  and  while  we  are  willing  and  anxious 
to  provide  all  necessary  or  desirable  accommodation  for  the 
comfort  and  convenience  of  our  patrons  we  are  firmly  of  the 
opinion  that  accommodation  of  this  nature  is  unnecessary 
and  unwise,  principally  for  the  following  reasons,  viz.: — 

"Electric  railway  traffic  is  generally  of  a  different  nature 
to  that  obtaining  on  steam  railways,  as  it  is  mainly  confined 
to  local  patrons  who  are  never  far  from  their  own  homes 
"T  the  convenience  of  their  hotels  or  offices,  and  the  short 
time  spent  on  electric  cars  comes  more  in  the  category  of 
the  cab  ride  or  the  walk  between  office  and  home  than  in 
the  case  of  the  traveller  who  settles  down  for  a  journey  of 
some  distance  on   the  larger  railway   lines. 

".\n  electric  car  is  usually  smaller  than  the  standard 
steam  railway  car,  is  more  likely  to  be  crowded,  on  account 
of  the  fact  that  single  car  units  are  used,  and  the  problem 
of  ventilation  under  the  best  of  conditions  is  a  serious  one. 
Lavatories,  when  installed,  are  necessarily  placed  in  a  con- 
spicuous position  near  the  centre  of  the  car,  and  among  the 
passengers,  and  our  observation  has  convinced  us  that  it  is 
impossible  to  prevent  a  disagreeable  odor  throughout  the 
car  from  their  use. 

"The  conspicuous  location  of  the  lavatories  above  re- 
ferred to  has  a  tendency  to  discourage  ladies  and  the  better 
class  of  passengers  from  taking  advantage  of  the  accom- 
modation and  their  use  will  be  generally  confined  to  the 
rougher  class  of  men,  particularly  those  partially  under  the 
influence  of  intoxicating  liquor,  who  will  neglect  the  terminal 
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accommodations  and  use  those  on  the  cars,  many  times  in 
a  manner  which  will  be  offensive  to  other  passengers.  That 
this  is  a  serious  objection  to  car  lavatories  is  proved  by  the 
fireat  difficulty  that  we  have  in  keeping  our  terminal  lavator- 
ies in  a  decent  condition,  even  with  an  attendant  always  on 
duly. 

"lilectric  cars  are  not  confined  to  a  private  right  of  way, 
but  must  of  necessity  occupy  thickly  settled  streets  for  a  very 
considerable  portion  of  the  time  and.  with  the  best  of  care, 
a  vehicle  of  this  description,  when  provided  with  a  lavatory, 
will  at  times  become  a  carrier  of  the  best  imaginable  type 
for  the  distribution  of  disease  germs. 

"As  electric  railway  terminals  and  yards  are.  from  the 
nature  of  the  traffic,  invariably  located  in  the  most  con- 
gested and  busiest  portions  of  the  communities  which  they 
serve,  the  cleaning  of  cars  and  disposal  of  the  sweepings  and 
waste  water  is  always  a  serious  problem,  and  it  will  be 
readily  perceived  that  the  cleaning  of  lavatories  in  these  yards 
without  danger  to  public  health  is  practically  impossible. 
Under  the  best  of  conditions,  and  even  if  proper  sewer  con- 
nections can  be  arranged,  constant  cleaning  of  accommoda- 
tions of  this  description  will  inevitably  create  a  condition  of 
the  station  and  surroundings  which  will  in  time  become  a 
public  nuisance. 

"The  use  of  car  lavatories  is  not  a  common  practice  even 
on  electric  railways  of  large  mileage,  and  the  fact  that  some 
lines  have  thoughtlessly  adopted  their  use,  apparently  from 
a  desire  to  become  as  much  like  a  steam  railway  as  possible, 
should  not  be  accepted  as  a  convincing  argument  in  favor 
of  forcing  them  upon  electric  lines  of  the  nature  and  extent 
of  those  operated  by  this  company  and  generally  throughout 
the  Dominion.  It  is  our  opinion  that  the  safest  and  best 
method  to  adopt  in  the  interest  of  public  health  and  safety, 
as  well  as  for  the  convenience  of  the  patrons  of  electric  rail- 
ways as  a  whole,  is  to  establish  proper  stationary  lavatories 
at  the  terminals  and  at  convenient  points  along  the  line  for 
the  use  of  patrons  who  may  be  constrained  by  necessity,  and 
at  which  cars  may  be  held  or  stopover  checks  issued." 

The  following  extracts  from  a  recent  report  of  Mr.  James 
Ogilvie,  mechanical  expert  of  the  Board  of  Railway  Com- 
missioners, on  the  same  subject,  further  indicates  the  gen- 
eral sentiment  on  this  question; — 

"From  interviews  which  I  had  with  the  managers  and 
other  officers  of  the  various  railway  companies  which  I  vis- 
ited, they  are  very  much  opposed  to  the  idea  of  providin.g 
lavatory  accommodation,  owing  to  the  fact  that  their  sys- 
tems run  through  and  in  and  out  of  cities  and  through  quite 
a  number  of  villages.  Some  of  them  stated  they  had  already 
tried  it  in  some  of  their  cars  and  had  taken  them  out  on 
account  of  its  being  a  nuisance  and  source  of  annoyance. 
The  Ontario  Railway  and  Municipal  Board  has  taken  this 
Mialter  up  willi  the  Hamilton,  Grimsby  &  Beamsville  Railway 
management,  and  has  asked  it  to  provide  the  accommoda- 
tion above  referred  to,  but  I  understand  from  the  manage- 
ment that  the  people  along  the  route  have  very  decided  ob- 
jections to  the  installing  of  lavatories  in  the  cars,  owing  to 
the  fact  that  the  railways  in  a  great  many  instances  runs 
along  in  front  of  their  residences  and  is  located  close  to  the 
sidewalk.  While  there  is  no  doubt  that  the  accommodation 
above  referred  to  might  be  beneficial,  1  am  afraid  it  would 
also  prove  a  considerable  nuisance,  if  it  was  made  compul- 
sory for  all  cars  to  be  equipped  with  accommodation  of 
this  nature.  If.  on  the  other  hand,  it  is  deemed  necessary. 
1  would  recommend  that  the  matter  be  taken  up  with  the 
management  of  the  various  electric  roads  imdcr  the  Board's 
jurisdiction,  and  that  they  be  asked  to  file  a  statement  show- 
ing the  number  of  cars  on  the  various  runs  with  lavatory 
accommodation,  if  any,  also  to  file  their  objections,  if  any, 
to  providing  this  accommodation  on  all  their  subur!)an  cars, 
or  runs  of  15  miles  or  over." 


Calgary  Railway  Men  are  Generous 

The  iiniiliiyees  of  ihe  Municipal  I'.lectric  Railway  Sys- 
tem 111  Ihe  city  of  Calgary  have  set  a  good  example  in  sub- 
scriliing  the  funds  necessary  to  purchase  a  machine  gun 
which,  along  with  a  number  of  others  subscribed  by  various 
organizations  in  and  around  Calgary,  will  accompany  the 
56th  liattalion.  Mr.  G.  M.  Thompson  of  the  Calgary  News- 
Telegram  acted  as  trustee  of  the  machine  gun  fund,  in 
which  paper  the  following  comment  appeared  on  the  occa- 
sion of  the  receipt  of  the  .$800: — 

That  the  street  railway  men  at  home  do  not  forget  the 
needs  of  their  brothers  in  arms  for  Britain  and  Canada  is 
plainly  evidenced  by  the  receipt  today  by  The  News-Tele- 
gram of  a  cheque  for  the  sum  of  $800  from  the  employees 
of  the  Calgary  Municipal  Railway,  with  which  to  purchase  a 
machine  gun  for  the  56th  Battalion. 

This  contribution,  which  is  more  than  could  reasonably 
be  expected  from  these  men  at  this  time,  has  been  raised 
from  the  employees  of  the  Calgary  Street  Railway  under  the 
auspices  of  the  Calgary  Municipal  Railway  Social,  Insurance 
and  Sick  Benefit  Association,  and  almost  every  man  on  the 
system  came  forward  with  his  mite  on  behalf  of  the  good 
cause.  In  these  days,  when  the  street  railway  men  are  work- 
ing, in  many  cases,  on  short  time,  and  upon  a  reduced  sched- 
ule, the  self-sacrificing  example  of  these  employees  is  one 
which  will  commend  itself  to  the  general  public,  and  is  such 
as  could  well  be  followed  by  some  citizens  in  more  re- 
munerative and  more  affluent  walks  of  life.  Many  of  the 
former  colleagues  of  the  street  railway  men  are  wearing  the 
King's  uniform,  especially  in  the  56th  Battalion,  and  when 
the  subject  of  a  machine  gun  was  mentioned,  they  took  up 
the  task  with  a  will,  and  the  splendid  results  of  their  efforts 
shows  that,  even  under  somewhat  adverse  circumstances, 
these  men  are  not  above  making  a  sacrifice  for  their  brothers 
who  have  enlisted  for  the  front.  The  campaign  for  funds  was 
carried  on  by  a  committee  of  the  men,  and  it  is  to  their 
credit  to  say  that  but  few  refusals  were  met.  The  employees 
as  a  whole  are  highly  gratified  by  the  results,  and  none  of 
them  is  better  pleased  than  Supt.  McCauley,  who  feels  es- 
pecially proud  that  "his  boys,"  as  he  calls  them,  never  fail 
to  rise  to  the  occasion  when  necessity  appears  to  demand  it. 
Gun  for  the  56th  Battalion 

The  following  letter  accompanied  the  contriljution,  for 
which  The  News-Telegram  desires  to  publicly  thank  the 
street  railway  men  lor  their  self-sacrifice  and  public  spirit: 

Calgary,  Alta.,  August  l.!,  1915. 
Mr.  G.  M,  Thompson.    . 

Trustee  Machine  Gun  Fund, 

Calgary  News-Telegram: 

Dear  Sir, — On  behalf  of  the  Emploj'ees  of  the  Calgary 
Municipal  Railway,  under  the  auspices  of  the  Calgary  Muni- 
cipal Railway  Social,  Insurance  and  Sick  Benefit  Association, 
I  beg  to  enclose  you  a  cheque  for  Eight  Hundred  Dollars 
($800.00)  for  the  purchase  of  a  Machine  Gun,  and  if  it  could 
be  conveniently  arranged,  the  above-mentioned  employees 
would  like  this  gun  to  go  to  the  56th  Battalion,  under  Col. 
.Armstrong.      Yours    truly. 

J  no.    Fazackerly.    Scc.-Treas. 


Personal 

Mr.  E.  S.  M.  Macnab,  recently  electrical  foreman  of  the 
car  department  at  (he  .\n,gus  shops  of  the  Canadian  Tacific 
Railway  Company  and  car  lighting  inspector  for  the  same 
ciu\ipany.  has  been  apjiointed  engineer  of  electric  car  lighting. 


Questions  at  issue  between  the  ii.  (.'.  K.  K.  (dmiiany 
,nid  their  employees  are  being  submitted  to  a  board  of  arbi- 
Iralors.  Mr.  J.  .\.  Harvey,  K.C.,  is  acting  for  the  company 
.•iiid  Mr.  E.  11.  Morrison  for  the  men.  The  British  Cobnubia 
Government  appoints  a  third  arbitrator. 
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A  Plan  that  Wired  250  Houses 

The  Minneapolis  General  Electric  Company  has  de- 
veloped an  exceedingly  interesting  premium  plan  to  assist 
in  the  closing  of  contracts  for  the  wiring  of  old  houses. 
the  following  description  of  which  appears  in  a  current 
issue  of  the  Electrical  World.  The  idea  was  first  put  into 
effect  last  summer  and  resulted  in  practically  doubling  the 
number  of  houses  wired  during  the  four  summer  months  as 
compared  with  corresponding  figures  for  the  year  before. 
The  plan  was  a  simple  one  in  which  the  company  ofifercd 
a  premium  to  every  customer  whose  co-operation  was  in- 
strumental in  the  securing  of  a  house-wiring  contract,  the 
character  of  the  premium — that  is,  the  appliance  given — be- 
ing  dependent  upon   the   size   of   the   contract   given. 

The  Influence  of  the  Premium 

The  offer  was  given  wide  publicity  througii  the  com- 
pany's newspaper  advertising,  and  response  was  prompt  and 
far  more  effective  than  had  been  expected.  It  virtually  re- 
sulted in  enlisting  as  an  active  selling  agencj'  the  aid  of 
countless  consumers  who  sought  every  opportunity  to  in- 
terest their  friends  and  acquaintances  in  modern  applica- 
tions of  electric  service  in  the  home.  The  company  did  not 
suggest  that  these  volunteer  agents  make  any  effort  directly 
to  secure  an  order  or  close  a  contract,  their  function  being 
to  spread  the  influence  of  their  own  experience  and  en- 
thusiasm and  to  notify  the  company  whenever,  in  their 
opinion,  the  way  was  sufficiently  prepared  for  a  call  from 
a    regular   salesman    representing    the    company. 

As  the  sales  manager  of  the  company  states;  "The  cus- 
tomers use  all  the  arguments  with  which  they  are  acquainted 
from  personal  experience  to  persuade  prospective  custom- 
ers to  take  the  company's  service  in  order  that  they  may 
themselves  receive  their  premiums."  When  tlio  contract 
is  closed  the  customer  who  has  influenced  the  sale  receives 
his  choice  of  a  number  of  premiums,  the  value  of  which  de- 
pends  upon   the   size   of   the   contract. 

No  hard  and  fast  rules  were  followed  in  utilizing  the 
services  of  these  customer-salespeople,  after  a  prospective 
customer  was  reported,  but  naturally  the  regular  salesman 
used  the  name  of  the  customer  for  introductory  purposes. 
Also,  where  it  was  found  that  a  bit  of  assistance  could  be 
rendered  by  this  customer,  there  was  no  hesitation  in  calling 
for  it,  and  in  most  cases  the  response  was  willing.  It  was 
expected  that  among  the  names  suggested  in  this  competi- 
tion there  would  be  a  considerable  number  not  well  sup- 
ported with  missionary  work  actually  done  by  the  customer, 
and  that  there  would  be  a  certain  number  of  improper  ap- 
plications for  premiums,  but  the  campaign  was  conspicuously 
free   from   incidents   of   this   kind. 

The  First  Experiment  writh  This  Selling  Plan 

The  first  premium  offer  went  into  effect  on  June  1, 
1914,  and  was  in  force  throughout  the  month  of  September. 
The    accompanying    table    gives    interesting    figures    on    the 


number  of  houses  wired  during  those  months,  as  compared 
with  corresponding  months  of  the  year  before.  From  the  be- 
ginning of  the  year  to  the  first  of  June,  it  will  be  noted, 
there  was  an  increase  of  23  per  cent,  in  the  number  of  old 
houses  wired  over  the  same  period  in  the  previous  year. 
This  is  taken  as  the  natural  increase,  which  would  have 
been  expected  if  no  additional  eiTort  had  been  made  to  in- 
terest this  class  of  business.  Since  other  conditions  were 
the  same  as  during  the  previous  year,  the  company  believes 
all  increase  over  23  per  cent,  effected  during  the  campaign 
to  be  due  to  this  premium  offer  entirely.  The  total  gain 
over  the  four  months'  period  figured  71  per  cent.,  or  more 
than  250  houses  wired,  which,  by  the  way,  is  between  two 
and  three  houses  wired  per  working  day  as  the  result  of 
premiums. 

In    commenting    on    the    campaign,    the    sales    manager 

Table  Showing  Comparative   Number  of  Old   Houses  Wired 
During    Corresponding    Months    of    1913-1914. 

Old  Houses  Old  Houses  Percentage 
Wired,  1913  Wired,  1914  of  Increase 

January    1 — May    28     359  443              23 

June     104  153              4? 

July     92  149              62 

-^"glist     82  150               63 

September     75  033           210 

Total   for   campaign   period.      353  685  91 

writes:  "We,  of  course,  have  no  actual,  direct  proof  that 
a  customer  received  in  this  way  will  in  turn  secure  a  prem- 
ium for  himself  by  giving  us  the  name  of  another  'prospect' 
who  will  become  a  customer,  but  there  is  little  doubt  in 
my  mind  that  this  system  has  a  wonderfully  cumulative 
efl^ect.  The  greater  number  of  the  applications  are  from 
women,  and  1  will  say  that  they  make  very  good  mission- 
aries— these  women  customers  of  ours  working  for  prem- 
iums." 

Offering  Premiums  for  "Prospects"  Only 

.A  further  application  of  the  premium  plan  has  just  been 
successfully  made  in  Minneapolis  through  a  one-day  prem- 
ium campaign.  In  this  instance  a  toaster  was  oflFered  to  any 
customer  who  would  send  the  company  the  name  of  an 
acquaintance  or  a  friend  at  that  time  living  in  an  unwired 
house  which  had  been  built  for  at  least  one  year  and,  of 
course,  situated  along  the  company's  lines,  provided  only 
that  this  name  had  not  already  been  contributed  by  another 
customer.  This  offer  did  not  entail  any  missionary  work 
on  the  part  of  the  customer,  and  it  was  not  neceossary  for 
him  to  await  the  outcome  of  the  company's  own  sellin.^ 
effort  before  the  prize  was  given.  In  this  one-day  cam- 
paign all  that  was  required  of  the  customer  was  to  present 
the  name  of  a  qualified  "prospect"  for  house  wiring,  and  the 
toaster   was    freely   given.      About    300    toasters   were   issued 
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on  this  (lay,  and  the  names  of  moro  tlian  I, ()()()  "prospects" 
were  received. 

Most  of  the  contestants  supplied  more  than  one  name, 
some  of  them  offering  as  many  as  fifteen  or  twenty  names, 
to  make  sure  that  they  were  complying  with  all  the  condi- 
tions. Many  gave  a  few  names  over  the  telephone  and 
stated  that  they  would  follow  this  in  the  mail  with  a  longer 
list,  which  they  did — lists  coming  in  for  several  days  there- 
after. Not  enough  time  has  elapsed  for  sufficiently  working 
over  this  list  of  "prospects"  to  find  out  how  many  contracts 
out  of  the  number  will  be  closed;  but  the  benefits  which  have 
already  been  derived,  together  with  results  in  view,  satisfy 
the  company  that  the  offer  was  entirely  profitable.  The 
toasters  which  were  given  away  were  some  which  cost  only 
about  $1  each.  They  had  been  left  over  from  a  campaign 
which  was  conducted  during  the  Christmas  holidays,  and, 
as  a  matter  of  fact,  the  company  had  been  seriously  won- 
dering how  it  was  going  to  get  rid  of  this  particular  lot 
of    toasters. 

The  sales  manager  of  the  company  writes:  "The  1,000 
names  of  'prospects,'  of  course,  afforded  us  a  valuable  mail- 
ing list  as  well  as  a  list  for  the  salesmen  to  work  on.  but 
not  least  in  importance  is  the  fact  that  the  300  successful 
applicants   provide   a  corps  of  300   'live'   salesmen,   or  rather 


saleswomen,  as  virtually  every  applicant  was  a  woman.  The 
fact  that  these  300  persons  obtained  premiums  is  evidence 
that  they  were  'live  wires,'  and  we  are  making  good  use  of 
them. 

".Viidtlicr  very  surprising  fact  in  connection  with  the 
applicants  for  premiums  was  the  class  of  people  who  ap- 
plied. Of  course,  everyone  wants  something  for  nothing, 
and  this  is  not  limited  by  any  means  to  the  poorer  class. 
We  found  that  the  better-off  class  of  people  are  just  as 
desirous  of  getting  something  for  nothing.  The  great  ma- 
jority of  applicants  were  from  among  the  more  intelligent 
and  prosperous  class,  many  of  them  being  well-to-do  peo- 
ple." 

The  experience  in  Minneapolis  is  an  interesting  evi- 
dence of  the  worth  of  any  artifice  that  serves  to  win  the 
attentive  interest  of  present  customers.  No  one  can  do  so 
much  for  the  public-service  company  as  the  consumer  who 
will  spread  enthusiastic  testimonials,  and  if  this  invaluable 
co-operation  can  be  invoked  by  the  bestowal  of  inexpensive 
toasters,  here  is  an  opportunity  that  every  central  station 
might  well  take  advantage  of.  For  every  toaster  given 
away  will  soon  pay  back  its  cost  in  additional  energy  con- 
sumption. 


Business  Hints  for  Dealer  and  Contractor* 


One  of  the  troubles  connected  with  the  flash-lamp  busi- 
ness, which  isn't  a  trouble  at  all  if  the  dealer  uses  a  little 
common  sense  in  connection  with  it,  is  handling  the  battery 
stock  so  as  to  keep  it  efficient.  A  good  many  retailers  have 
complained  that  their  customers  return  the  batteries  for  ad- 
justment because  they  have  not  received  reasonable  service 
out  of  them,  and  in  most  cases  the  dealers  are  inclined  to 
blame  it  on   the   customer. 

It  very  often  happens,  however,  that  the  dealer  himself 
is  at  fault,  because  he  does  not  keep  his  batteries  moving. 
In  other  words,  he  should  sell  his  oldest  batteries  first,  so 
that  the  possibility  of  deterioration,  which  is  always  going 
on  in  dry-cell  batteries,  will  be  minimized.  Sometimes  it  is 
found  that  a  dealer,  largely  from  force  of  habit,  will  put  his 
fresh  stock  of  batteries  at  the  front  of  the  shelf,  and  sell 
from  this,  when  as  a  matter  of  fact  he  should  be  putting  the 
new  goods  at  the  back,  and  selling  from  the  front,  where  the 
older   stock   has   been  placed. 

This  condition  emphasizes  the  point  that  the  dealer 
should  keep  only  a  small  stock  of  batteries  on  hand,  and 
should  turn,  over  his  stock  frequently.  That  is  good  business 
policy  in  any  event,  but  it  is  especially  desirable  in  con- 
nection with  batteries,  on  account  of  the  deterioration  to 
wliich  they  are  subject.  One  of  the  biggest  jobbing  houses 
in  the  Central  West,  which  sells  thousands  of  batteries  a 
year  for  use  in  flash  lamps,  frequently  bulletins  its  salesmen 
and  dealers  on  this  subject,  emphasizing  the  idea  that  it  is 
far  better  to  have  a  small  stock,  and  keep  it  moving,  than 
to  put  in  a  big  stock  and  run  the  risk  of  having  customers 
firing    back    worn-out    batteries    and    demand    replacement. 

.Some  of  the  battery  manufacturers  are  now  stamping 
the  packages  with  the  dates  on  which  their  guarantees  ex- 
pire, and  this  is  hastening  sales,  by  making  the  dealer  use 
his  oldest  stock  first.  At  the  same  time  it  is  making  it  a 
good  plan  for  jobbers  to  have  goods  delivered  by  wire  and 
express  arrangements,  instead  of  laying  in  a  big  stock,  de- 
livered in  the  usual  way  by  freight. 

*By  0.  D.  Grain  Jr.  In  Electrical  Review. 


.Another  angle  on  the  proposition  is  that  since  the  most 
profitable  part  of  the  flash-lamp  business  is  the  replacement 
of  batteries,  it  is  important  that  the  customer  be  satisfied 
with  his  battery  service,  else  he  will  discontinue  using  the 
lamp.  If  the  dealer  will  take  care  of  this  feature  there  will  be 
no  trouble  about  batteries  going  dead  in  short  order,  except 
in  infrequent  cases  where  a  short-circuit  has  been  introduced 
through  some  fault  of  the  user. 

Testing  Electric  Fans 

In  spite  of  the  fact  that  a  great  many  dealers  are  con- 
vinced that  the  only  thing  which  will  sell  a  fan  is  the  lowest 
price  quoted  in  the  market,  the  service  feature  is  still  an 
important  one,  and  the  dealer  who  is  prepared  to  render 
service,  or,  better  still,  anticipate  the  requirements  of  his 
customers  to  an  extent  that  makes  service  after  the  sale  un- 
necessary, has  the  edge  when  it  comes  to  competition  . 

Every  fan  which  goes  out  of  a  store  ought  to  be  fully 
tested  before  it  is  delivered.  In  this  way  the  dealer  will  be 
able  to  locate  defects,  if  there  are  any,  and  thus  avoid  hav- 
ing to  go  to  the  trouble  and  expense  of  replacements.  On 
the  other  hand,  there  are  fans  and  fans,  and  many  of  them 
have  individual  peculiarities  which  need  attention  and  study. 
For  instance,  some  light  oscillating  fans  will  not  start  if 
tilted  at  an  extreme  angle.  Where  this  is  the  case  the  cus- 
tomer should  be  given  to  understand  that  the  fan  must  be 
standing  on  a  level  when  it  is  started.  Other  fans  require 
connection  to  be  broken  entirely  in  changing  from  one  phase 
to  another.  If  this  is  not  done  the  fan  stops.  If  the  fan 
is  tested  before  being  sent  out  of  the  store,  excessive  noise, 
possibly  due  to  lack  of  oil,  troulile  in  the  commutator,  or 
whatnot,  can  be  noted,  and  the  fan  put  in  good  condition 
before  being  delivered. 

The  dealer  who  reads  this  may  think  that  too  much  work 
and  trouble  are  involved  to  justify  the  effort  along  the  lines 
of  testing  for  defects,  but  such  a  policy  will  pay  in  the  satis- 
faction of  customers,  and  in  time  saved  after  the  fans  have 
been  put  in  service.  You  can't  get  away  from  making  good 
the  defects  of  the  goods  you  sell,  no  matter  how  much  you 
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may   want   to   do    so;    that    is    if   you   expect   to    stay   in    the 
business. 

Automobile  Lamp  Sales 

Becoming  "headquarters"  for  a  certain  article  is  largely 
the  result  of  using  publicity  in  connection  with  it. 

A  dealer  in  a  certain  large  city  has  got  a  lot  of  business 
from  garages,  automobile  owners  and  others  connected  with 
the  motor-car  business,  simply  because  he  has  taken  pains 
from  time  to  time  to  advertise  the  fact  that  he  carries  a  large 
and  complete  assortment  of  automobile  lamps.  At  times  he 
has  put  on  a  special  sale  of  tungstens  for  autos,  pricing  them 
attractively  so  as  to  get  the  interest  and  attention  of  own- 
ers and  others. 

This  effort  has  paid  in  the  business  which  has  been  cre- 
ated directly,  and  it  has  also  paid,  because  it  has  given  the 
dealer  a  reputation  along  that  line.  Owners  are  often  sent 
to  the  store  by  garage  men  who  do  not  handle  lamps  and 
prefer  that  the  purchase  be  made  directly  instead  of  handling 
it  themselves. 

Of  course,  bulbs  for  autos  do  not  cost  much,  and  the 
possible  business  may  be  limited,  but  the  point  is  that  any 
article  that  is  featured  is  going  to  be  sold,  and  that  the 
dealer  who  is  live  enough  to  hook  himself  up  with  the  pres- 
ent and  potential  demand  for  electrical  speciaItic.->  is  going  to 
be  remembered  when  consumers  are  in  the  markcf  for  t.iose 
particular   goods. 

Meetings  of  the  Salesmen 

A  successful  electrical  concern,  which  handles  merchan- 
dise and  contracting  as  well,  has  regular  meetings  of  its 
force,  the  get-together  affairs  coming  at  least  once  a  month, 
and  sometimes  oftener.  .Among  other  things  it  is  the  object 
of  the  organization  to  familiarize  the  force  with  the  new 
goods  that  are  put  in  stock.  The  theory  of  the  head  of  the 
business  is  that  if  the  salesmen  are  not  interested  in  a  line 
the  customers  can't  be  expected  to  show  any  great  amount 
of  excitement  over  it;  and,  on  the  other  hand,  that  the  sales- 
men won't  be  interested  unless  their  interest  has  been  aroused 
by  learning  something  about  it. 

Hence  at  these  meetings  every  article  which  lias  been  put 
in  stock  recently  is  discussed,  and  all  the  various  selling 
points  brought  out.  Discussion  of  the  price,  with  reference 
to  competition  from  other  lines,  is  included,  and  when  the 
subject  is  dismissed  everyone  present  has  a  good  grasp  of 
the  proposition,  and  is  in  a  position  to  talk  that  article  effect- 
ively to  anyone  who  may  inquire  about  it.  If  the  salesman 
of  the  manufacturer  happens  to  be  in  town  when  the  meet- 
ing is  held   he   is   invited   to   attend,   and   invariably   fills   the 


boys   up  with   technical   data   about   the  proposition,   as   well 
as  material  which  can  be  used  in  sales  work. 

In  addition  to  discussing  goods  that  are  actually  in  stock 
the  members  of  the  organization  bring  up  articles  which  have 
just  been  put  on  the  market.  The  head  of  the  house  asks 
their  opinion  of  new  goods  with  a  double  purpose:  first,  to 
learn  whether  the  salesmen  have  discovered  any  advance  de- 
mand for  the  article,  and,  second,  to  give  an  opportunity  to 
"post"  them  in  advance  of  its  being  put  in  stock.  One  dis- 
cussion of  that  sort  early  this  year  resulted  in  a  certain 
popular-priced  fan  being  put  on  sale,  and  the  store  has  done 
well  with  it,  in  spite  of  weather  conditions  not  being  alto- 
gether favorable. 

Money  in  Fan  Sales? 

Local  conditions  often  determine  the  question  of  profits 
in  the  sale  of  fans.  If  there  happens  to  be  an  aggressive 
dealer  of  the  sort  who  puts  volume  before  profits,  the  chances 
are  that  prices  will  be  reduced  to  a  point  which  will  not 
permit  the  dealer  to  get  out  with  a  whole  skin.  On  the 
other  hand,  if  the  members  of  the  trade  are  sensible  enough 
to  realize  that  they  have  got  to  have  a  reasonable  margin 
on  which  to  do  business,  and  that  no  volume,  however  large, 
will  make  up  for  lack  of  profit  on  individual  sales,  every- 
body will  have  a  chance  to  make  a  little  money,  and  even  the 
dealer  who  handles  only  a  few  fans  during  the  season  will 
Iiave  an  opportunity  to  put  a  few  dollars  on  the  right  side 
of   the   ledger. 

In  a  certain  city,  where  the  dealers  know  the  situation 
well  enough  to  have  realized  the  folly  of  price-cutting,  they 
have  failed  to  make  money  this  season  for  the  first  time  in 
several  pears.  Up  to  this  year  everybody  has  tried  to 
maintain  prices.  Somebody  apparently  had  an  idea  that  it 
was  possible  to  make  a  "killing"  on  fans,  however,  and 
bought  in  sufficient  quantity  to  get  an  "extra  epecial"  inside 
price.  Then  he  went  out  to  sell  fans  when  the  season 
opened,  and  quoted  a  price  which  was,  on  an  average,  20 
per  cent,  below  the  figures  of  last  year.  Others  had  to  fall 
in  line,  with  the  result  that  profits  have  been  a  minus  quan- 
tity. In  fact,  considering  the  cost  of  selling  them,  the  deal- 
ers have  all  lost  money  on  their  fan  sales,  and  more  than 
one   has   been   talking  of   dropping  the   business  hereafter. 

The  fan  trade  is  growing,  and  is  the  biggest  electrical 
proposition  on  the  boards  in  the  summer  time.  The  dealers 
who  are  handling  them  have  got  to  use  a  little  horse  sense, 
however,  and  keep  the  prices  at  a  profitable  level,  remem- 
bering that  a  cut  price  seldom  creates  business.  The  most 
it  can  do  is  to  divert  it  from  somebody  else,  and  with  every- 
liody  cutting  the  advantage  is  negatived. 


Suggestions  for  Business  Success 


I  believe  the  qualities  necessary  for  success  in  the  elec- 
trical contracting  business  are  honesty,  sincerity,  and  effici- 
ency. 

Be  honest  with  everyone,  especially  those  who  are  in 
your  employ  and  with  those  with  whom  you  deal.  Any  cus- 
tomer good  enough  to  give  you  one  dollars'  worth  of  busi- 
ness or  less  is  worthy  of  your  fullest  consideration. 

Be  sincere  by  carrying  on  your  business  with  the  best 
business  methods  you  can  find.  Join  all  business  organiza- 
tions whose  purposes  are  for  the  uplifting  and  betterment 
of  your  profession  (business).  Every  city  has  a  chamber  of 
commerce,  building  exchange,  trade  associations  (local  and 
national)    to   which    men   engaged   in   the   different   lines   are 

•By  W.  C.  Harrington,  in  National  Electrical  Contractor 


admitted  to  membership.  And  so  have  we  who  are  engaged 
in  the  electrical  business  kindred  associations.  If  the  busi- 
ness men  of  your  community  find  it  to  their  advantage  to 
join  such  organizations  and  by  doing  so  elevate  the  com- 
munity standing  in  the  business  world,  then  it  is  proper 
that   you,   also,   join   these    associations. 

You  may  imagine  success  to  be  a  very  difficult  problem, 
yet  if  you  will  only  investigate  you  will  find  it  to  be  a  simple 
proposition.  To  do  this  you  must  learn  your  cost  and  over- 
head. To  arrive  at  the  cost  when  we  are  figuring  a  job  we 
use  a  tabulation  sheet.  This  sheet  is  used  in  "taking  off" 
every  kind  of  a  job.  It  is  one  which  we  can  easily  change 
to  fit  all  jobs.  The  features  of  our  tabulation  sheet  are:  It 
enables  us  to  get  a  complete  list  of  all  outlets  with   fittings 
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to  1)0  used  on  each  outlet.  It  gives  us  a  column  where  we 
may  list  all  outlets  on  lirick  walls,  making  it  easy  to  figure 
the  channeling  of  brick  walls,  also  conduit  to  he  used  on 
brick  walls  and  the  additional  labor  for  same.  The  space  for 
the  different  sizes  of  conduit  gives  us  a  column  to  tabulate 
the  number  of  feet  on  each  horizontal  run,  also  the  number 
of  feet  in  all  vertical  runs  in  each  circuit.  Every  circuit  is 
"taken  off"  separately.  an<l  when  the  job  has  been  measured 
it  is  only  a  simple  matter  of  addition  to  get  the  exact  quan- 
tities. 

Wiring  for  all  feeders  to  tablet  boards,  to  motors,  vac- 
uum cleaner  systems,  telephone  system,  watchman  time  clock 
system,  fire  alarms,  bells,  annunciators,  etc.,  should  be  taken 
off  separately  in  the  same  manner  as  we  have  outlined  above 
for  the  branch  circuits.  In  taking  off  the  large  mains,  motor, 
etc.,  1  find  it  a  splendid  help  to  first  draw  up  a  wiring  dia- 
gram on  plain  while  paper,  then  to  measure  each  run  sep- 
arate, making  a  record  of  same,  and  from  these  sheets  make 
up  separate  estimate  sheets. 

The  estimate  sheet  is  one  whereby  each  and  every  item 
of  material  and  labor  can  be  listed  and  should  be  listed  and 
priced  in  the  same  manner  as  you  would  require  your  book- 
keeper to  make  an  invoice  of  said  job  if  it  was  to  be  billed  out 
as  a  time  and  material  job. 

There  is  only  one  way  to  be  successful,  and  that  is,  you 
must  learn  the  cost  of  doing  business,  and  this  can  be  learned 
by  taking  an  inventory  and  getting  out  frequent  financial 
statements.  You  will  find  many  books  on  the  market  in 
which  you  may  read  volumes  on  overhead  expenses  and  cost 
of  doing  business,  but  the  simplest  thing  to  do  would  be  for 
you  to  figure  out  your  own  cost.  Every  business  man  knows 
what  he  pays  for  rent,  telephone,  office  hire  and  his  own 
salary,  stationery,  organization  dues,  postage,  liability,  in- 
surance, taxes,  and  all  such  accounts  which  go  towards  mak- 
ing up  costs,  and  then  by  taking  the  amount  of  business 
which  you  have  done  for  a  certain  period  you  can  easily 
find  your  overhead  cost. 

Every  contractor  should  make  a  certain  percentage  of 
profit  over  and  above  his  cost  of  doing  business.  This  is  a 
recognized  right  and  no  one  wishes  to  deny  you  the  privilege 
of  making  a  fair  and  reasonable  profit. 

My  advice  is  not  to  guess  at  anything  or  be  afraid  to 
charge  one  dollar  for  the  things  that  are  worth  one  hundred 
cents. 

Don't  be  afraid  to  charge  your  overhead  expense  when 
you  figure  all  jobs.  Show  it  on  your  estimate  sheet. 

Don't  be  afraid  to  charge  your  overhead  expense  when 
you  do  percentage  jobs. 

Don't  be  afraid  to  charge  your  overhead  expense  when 
you  do  time  and  material  jobs. 

Overhead  expenses  are,  without  a  question,  just  as  much 
a  cost  on  all  jobs  as  any  other  item. 

Pay  yourself  a  salary  equal  to  what  you  would  expect 
to  receive  working  for  someone  else.  You  certainly  are  worth 
more  than  a  journeyman  in  your  employ,  because  you  arc 
expected  to  know  more,  and,  besides,  you  work  longer  hours. 

Live  and  let  live!  Remember,  you  cannot  get  all  the 
electrical  work  in  your  community;  neither  can  your  com- 
petitor. Both  of  you  can  get  your  share  of  the  business. 
Therefore,  it  is  only  tlie  correct  thing  that  all  of  ns  remain 
friends,  and  members  of  our  National  Electrical  t dnlractors' 
Association. 

Instead  of  endeavoring  to  do  a  greater  amount  of  busi- 
ness each  succeeding  year,  you  should  set  out  with  a  deter- 
mination that,  instead  of  a  volume  of  business,  it  will  be 
profits.  If  this  would  be  a  rule  there  wmild  iml  ]n-  so  many 
electrical  failures  each  year.  I  could  never  admire  the  man 
who  was  always  talking  about  the  volume  of  business  he  was 
doing,  regardless  of  profit;  neither  could  I  admire  the  con- 
tractor who  would  take  a  job  at  a  low  price  to  keep  some- 
one else  from  getting  it  who  might   have  made  a  profit;   nor 


the  contractor  who  would  take  an  original  job  at  a  low  price 
so  that  he  could  be  in  a  position  to  rob  the  owner  with  high 
prices  for  all  changes  in  work  and  extras.  On  the  other 
hand,  I  hold  with  admiration  the  man  who  (no  matter  how 
small  a  business  he  does)  shows  by  his  standing  in  the  com- 
munity that  he  is  honest,  sincere  and  eflicient;  also  making 
profits  equal  to  what  is  made  by  men  engaged  in  other  lines 
with  the  same  amount  of  investment  as  is  necessary  to  carry 
on  an  electrical  business. 

I  am  fully  convinced  that  the  electrical  business  is  one 
where  the  men  who  are  engaged  in  it  are  justly  entitled  to  a 
reasonable  profit.  I  also  believe  that  many  who  submit  bids 
on  work  make  mistakes  in  not  properly  "taking  off"  their 
jobs  carefully  in  the  first  place.  Therefore,  I  believe  that 
more  attention  should  be  paid  by  all  estimators  in  listing  the 
little  items  on  estimate  sheets  where  they  can  be  carefully 
priced.  Do  not  try  to  be  the  cheapest  bidder  on  the  job. 
It  has  been  the  cheapest  bidders  in  the  past  who  have  never 
made  a  success  of  the  business  or  a  reputation  for  themselves. 
You  have  heard  many  of  these  arguments  before.  The  ques- 
tion is  how  many  of  you  to-day  have  the  conviction  to  carry 
out  these  principles?  In  truth,  they  are  nothing  more  than 
true  business  principles  adopted  by  the  majority  of  success- 
ful men  doing  business  to-day  in  this  or  any  other  country. 


Another  reason  for  attending  the 
Contractors  Convention 

In  connection  with  the  coming  Toronto  con- 
vention of  electrical  contractors  a  fine  display  of 
equipment  of  manufacturers  and  jobbers  will  be 
held  in  the  convention  rooms,  corner  Yonge  and 
College  Streets,  The  jobbers  recognize  this  as 
an  excellent  opportunity  to  get  in  touch  vnth 
their  customers,  and  the  following  firms  have  al- 
ready signified  their  intention  of  exhibiting', 
further  requests  for  space  are  coming  in,  so  that 
the  committee  having  this  matter  in  charge  ex- 
pect to  have  all  available  space  filled: — Canadian 
General  Electric  Co.  Ltd..  Factory  Products  Ltd., 
Flexible  Conduit  Co.,  The  Metropolitan  Engin- 
eering Co.,  The  Northern  Electric  Co.  Ltd.,  The 
Norton  Telephone  Mfg.  Co.,  P.  N,  Wettlaufer. 

Don't  forget  the  date — September  6,  7,  8. 


A  Prosperous  Jobbing  House 
The  Premier  Electric  Company.  Limited,  is  one  of  the 
most  recent  electrical  jobbing  houses  established  in  Mont- 
real, having  opened  offices  and  showrooms  at  74  \  ictoria 
Square  in  June  last.  We  are  informed  that  the  company 
have  done  an  increasing  business  from  the  commencement, 
in  spite  of  the  general  commercial  set-back.  They  have 
several  lines  of  exclusive  specialties,  the  more  important 
being  moving  picture  carbons,  tungsten  and  nitro  lamps. 
irons  and  toasters,  inside  and  outside  fixtures  for  cither 
tungsten  or  nitro  lamps,  special  ship  fittings  and  fittings  for 
dock,  harbor,  railway  station,  freight  yard  lighting,  etc.;  in 
addition  they  carry  a  line  of  usual  wircnian's  supplies.  The 
majority  of  the  lines  carried  by  the  company  are  of  Can- 
adian and  British  manufacture.  In  addition  to  cultivating  the 
home  trade  this  company  are  also  building  up  an  export  trade 
with  encouraging  success  and  invite  the  co-operation  of 
manufacturers  (luit  necessarily  electrical  only)  who  are  de- 
sirous of  increasing  their  export  trade.  The  managing  direc- 
tor of  the  company  is  Mr.  H.  N.  HowUtt.  who  has  had  a 
wide  experience  in  the  electrical  trade,  and  who  has  a  con- 
siderable knowledge  of  the  export  branch  to  all  parts  of  the 
world,    iiuhuliiig    tircat    Britain    and    burope. 
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An  Electric  Cooking  Demonstration 

On  July  26th,  and  continuing  until  August  7tli,  the  Tul)- 
lic  Utilities  Commission  of  the  city  of  Port  Arthur  gave  a 
demonstration  on  the  ground  floor  of  tlie  Whalen  Block, 
of  cooking  by  electricity,  and  also  an  exhibit  of  everything 
electrical  imaginable.  The  great  cry  of  "Do  it  electrically" 
was  well  maintained,  and  the  excellent  support  given  by  the 
local  dealers  made  this  demonstration  a  success  from  the  first. 

A  splendid  display  was  given  by  A.  C.  Waltz  &  Company, 
of  the  National  ranges,  and  the  Hughes  Electric  Company 
showed  all  their  new  style  ranges.  The  Commission,  know- 
ing that  the  public  are  rather  difficult  to  interest  in  anything 
new,  hit  upon  the  plan  of  having  the  ladies'  societies  in  con- 
nection with  the  different  churches,  etc.,  etc.,  give  bake  sales 
daily.  They  supplied  the  societies  with  the  use  of  all  the 
stoves  and  a  capable  cook  demonstrator.  Afternoon  tea  was 
served  to  the  visitors  daily.  The  city  band  was  in  attend- 
ance on  the  opening  night  and  music  was  provided  at  all 
times. 

Much  interest  was  shown  in  the  different  styles  of  elec- 
tric  water   heaters. 

The  Commission  have  arranged  to  give  a  special  rate 
for  cooking  of  I5-2  cents  per  kw.h.  and  since  the  demonstra- 
tion the  dealers  have  informed  them  that  excellent  results  are 
being  obtained  both  from  the  cheap  rate,  and  more  especially 
on  account  of  the  demonstration. 

Very  pretty  displays  were  made  by  the  Quaker  Oats 
Company,  the  Robin  Hood  Flour  Mills  and  the  Crescent 
Manufacturing  Company,  the  latter  displaying  "Mapleine"  for 
cooking  purposes.  This  was  used  extensively  during  the 
demonstration  in  the  making  of  candies  by  the  Mapleine 
demonstrator,  and  gave  good   results. 

The  following  firms  were  among  the  exhil)itors: — The 
Canadian  Westinghouse  Company,  showing  the  Canadian 
VVestinghouse  range,  operating  Copeman  patents.  Mahon 
Bros.,  exhibiting  Hughes  Electric  ranges.  A.  C.  Waltz  & 
Company,  "Made  in  Canada"  National  ranges.  Canadian 
General    Electric   Company   showing  their   own    range.     Star 


Electric  Company  exhibiting  many  little  novelties,  such  as 
attachment  motor  for  sewing  machine,  vibrators,  fi.xtures, 
etc.  The  Hughes  Electric  Company  sent  a  demonstrator 
from  Chicago  with  good  selling  results  for  their  ranges. 
The  demonstration  proved  such  a  success  that  it  is  the  com- 
mission's intention  to  repeat  on  a  larger  scale  in  the  spring. 


A  Useful  Sales  Help 

One  of  the  first  questions  tlie  average  householder  asks 
when  a  salesman  tries  to  sell  an  electrical  device  is,  "How 
much  will  it  cost  to  operate?"  A  well-known  retailer  has 
installed  in  his  showroom  a  device  that  will  answer  this 
question  in  a  way  that  instantly  attracts  a  customer.  He 
has  had  a  7-inch  Westinghouse  switchboard  type  single-phase 
indicating  wattmeter  mounted  on  a  small  plate  panel  above 
a  lamp  socket,  and  both  connected  to  their  lines.  The  watt- 
meter has  a  black  dial  with  white  figures  and  pointer  t;-, 
make  the  readings  stand  out  clearly,  and  has  been  calibrated 
in  "cents  per  hour"  instead  of  watts,  based,  of  course,  on 
the  cost  per  kw.h.  in  this  locality.  Any  heating  device  can 
be  attached  to  this  circuit,  and  the  prospective  customer  gets 
an  ocular  demonstration  of  the  cost  of  the  operation. 


High  Tension  Switches 

The  Delta-Star  Electric  Company,  Chicago,  are  distri- 
buting descriptive  leaflet  750,  showing  typical  installations 
of  high  tension  air  break  switches  of  various  commercial 
voltages   up   to   06,000. 


Winnipeg  Fire  Alarm  System 

The  August  1  issue  of  the  Electrical  News  contained  a 
description  of  the  present  up-to-date  fire  alarm  system  in 
the  city  of  Winnipeg.  The  article  should  have  stated  that 
the  central  office  apparatus  was  manufactured  by  the  Game- 
well  Company,  and  was  supplied  and  erected  by  the  Northern 
Electric   Company,   Limited,  of  Montreal  and  Winnipeg. 


Display  of  Electric  Devices  at  Port  Artliur  Municipal  Dtmonstration. 
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What  is  New  in  Electrical  Equipment 


The  Jumbo  Electric  Iron 
A  clever  way  of  boosting  central  station  service,  and 
advertising  electric  heating  appliances,  while  aiding  in  the 
success  of  a  local  celebration,  has  been  demonstrated  by  the 
Wilmington  and  Philadelphia  Traction  Company,  of  Wil- 
mington, Delaware.  The  occasion  was  an  Old  Home  Week, 
among  the  special  features  of  which  was  an  industrial  pag- 
eant.    At  about  the  same   time   the  company  was  making  a 


special  campaign  on  Westinghouse  electric  irons.  This  sug- 
gested the  idea  of  building  a  float  to  represent  a  large  elec- 
tric iron.  It  was  mounted  on  the  chasses  of  a  small  electric 
runabout,  ordinarily  used  by  one  of  the  company's  trouble 
men.  The  Wilmington  and  Philadelphia  Traction  Company 
had  three  floats  in  the  parade,  of  which  the  monster  electric 
iron  attracted  the  most  attention  on  account  of  its  unusual 
appearance.  This  float  was  the  subject  of  a  great  deal  of 
favorable  comment,  and  the  company  received  a  number  of 
compliments  from  city  officials  as  well  as  from  the  com- 
mittee in  charge  of  the  parade,  for  the  originality  shown. 
The  pageant  was  witnessed  by  a  crowd  of  30,000  and  while 
no  figures  are  available  to  show  the  number  of  sales  result- 
ing directly  from  this  display,  the  company  is  confident  that 
the  expense  was  more  than  justified. 


Connectors  for  Armored  Cable  and  Flexible  Metallic  Conduit 

A  new  device  for  connecting  steel  armored  caljle  or 
flexible  metallic  conduit  to  switch  boxes  and  outlet  boxes 
has  recently  made  its  appearance.  This  is  made  in  two 
forms,  of  which  Fig.  1  shows  the  connector  for  loom  switch 
boxes.  This  type  of  connector  is  made  of  sheet  steel  of 
sufficiently  heavy  gauge  to  withstand  any  strains  to  whicli 
it  may  be  subjected.  This  stamped  sheet  steel  is  bent  into 
the  form  shown.  The  neck  of  the  device  is  made  to  fit 
into  the  knockout  of  all  standard  loom  switch  boxes.  It 
has  a  smaller  diameter  than   the  rest  of  the  device  so  as  to 


form  a  shoulder  on  the  inside  of  the  box  for  the  conduit 
or  cable.  The  inner  edge  of  this  neck  is  rounded  ofT  to 
form  a  smooth  entrance  bushing  for  the  wire.  The  open 
side  of  the  connector  is  doubly  split  so  as  to  form  two 
pairs  of  ears.  The  inner  set  of  ears  provides  a  means  of 
expanding  the  neck  of  the  collar  so  that  it  fits  firmly  in  the 
knockout  of  the  box;  this  is  done  by  tightening  the  screw 
against  the  unperforated  ear.  The  other  pair  of  ears  at 
the  outer  edge  provides  a  means  for  clamping  the  armored 
cable  or  flexible  conduit  by  being  drawn  tightly  about  the 
same    by    means    of    clamping   screw. 

The  connector  sliown  in  Fig.  2  is  adapted  for  securing 
armored  cable  or  flexible  steel  conduit  to  standard  outlet 
boxes.  The  general  principle  of  this  connector  is  the  same 
as  that  in  Fig.  1,  but  in  this  case  it  is  made  of  malleable 
iron  heavily  galvanized.  It  fits  all  one-half-inch  conduit 
knockouts.  A  shoulder  is  provided  for  fitting  against  the 
edge  of  the  box.  Both  types  of  these  connectors  are  unique 
in  being  one-piece  devices  and  in  eliminating  special  lock- 
outs and  bushings.  They  are  very  quickly  applied  and  pro- 
vide a  secure  connection  to  the.  box.  These  connectors  are 
made  by   the  Adapti   Manufacturing  Company,   Cleveland,  O. 


New  Motor-Generator  Set  for  Charging  Automobile  Bat- 
teries 

The  Robbins  &  Myers  Co.,  Springfield,  Ohio,  have  just 
recently  developed  the  motor-generator  set  shown  herewith, 
for    charging    batteries    for    automobiles,    motor     boats,    etc. 


Fig.  1.— Connector  (or  Switch  Box. 


Fig.  2.— Connector  for  Outlet  Box. 


They  may  be  operated  from  110  and  230  volt  direct  current 
or  II,")  and  2:i0  volt,  60  cycle  alternating  current.  Three  sizes 
are  made — 80,  ISO  and  250  watts.  The  80  watt  size  is  suit- 
able for  private  garage  service,  but  it  is  sometimes  used  in 
pulilic  garages  where  the  service  is  light  and  not  more  than 
one  battery  has  to  be  charged  at  a  time.  The  150  and  250 
watt  sizes  are  for  public  garage  service.  The  80  watt,  8  volt 
outfits  will  charge  one  :i  cell,  00  volt  battery  at  a  time,  start- 
ing; :U  a  10  ampere  rate.  Tlie  l.")0  watt.  l.'>  volt  outfits  will 
charge  at  the  same  time,  cither  one  12  volt,  or  one  6  volt,  or 
two  6  volt  l)atteries  in  series,  starting  at  a  10  ampere  rate. 
'i"he  KA)  watt.  :!0  volt  outfit  and  the  2.".0  watt,  M)  volt  outfit 
will  charge  at  the  same  time,  either  four  6  volt  batteries  in 
scries,  or  two  12  volt  batteries  in  series,  or  one  12  volt  and 
two  G  volt  batteries  in  series,  or  one  24  volt  battery.  The 
I. 10  watt  set  starting  at  a  5  ampere  rate  and  the  250  watt  set 
starting  at  a  10  ampere  rate.  To  use,  a  plug  on  the  motor 
cord   is  screwed   into   a   lamp   socket  and   the   switch   turned 
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on.  After  the  set  lias  attained  full  speed,  the  generator  ter- 
minals are  connected.  As  the  generators  are  shunt  wound, 
cither  clip  can  be  connected  to  either  terminal  of  the  battery, 
and  the  generator  will  adjust  itself  automatically  to  the 
polarity  of  the  battery.  After  the  battery  becomes  fully 
charged  the  generator  may  be  left  floating  on  the  battery 
without  injury.  The  80  and  150  watt  sets  are  designed  so 
as  to  automatically  give  a  tapering  charge  to  the  battery, 
and  no  rheostat  is  needed  in  the  generator  lield.  The  250 
watt  sets  are  furnished  with  a  rheostat  in  the  generator  held 
for  adjusting  the  rate  of  charge.  The  motors  of  all  these 
outfits  will  operate  without  injury  on  voltages  10  per  cent, 
higher  or  lower  than  normal.  The  motors  can  be  thrown 
directly   across   the   line:   no   starting   rlieostat   is   required. 


Automobile  Dirigible  Searchlight 

An  improved  searchlight  for  automobiles,  known  as 
the  "Pittsburgh  Dirigible"  is  illustrated  herewith.  This  is 
a  small  compact  lamp  for  wind  shield  mounting,  equipped 
with  two  high  power  lenses  and  a  mazda  bulb.  It  operates 
at  6  volts  and  gets  its  supply  of  current  from  the  lighting 
system,  or  can  be  used  with  a  dry  cell  battery,  if  desired. 
It  is  cylindrical  in  shape,  6  inches  long  by  214  inches  in 
diameter  and  is  attached  to  the  wind  shield  by  means  of 
a  universal  joint,  which  permits  it  to  be  turned  in  any  di- 
rection. The  beam  of  light  which  it  throws  enables  the 
driver  to  read  signboards  and  house  numbers  without  mov- 
ing from  his  seat.  It  also  affords  him  a  light  for  backing 
the  car,  for  illuminating  short  turns,  and  for  picking  out 
objects  that  are  out  of  the  range  of  the  ordiilary  headlight. 


Large  Capacity  Outdoor  Sub-stations  for  Industrial  Service 

The  increasing  use  of  high  capacity  outdoor  sub-station 
equipment  is  well  illustrated  by  the  installation  shown  here- 
with, which  supplies  industrial  loads  from  a  ;i3,000  volt,  I! 
phase,  CO  cycle  transmission  feeder.  The  transformers  are 
of  500  kv.a.  capacity  each,  stepping  from  3:5,000  to  2,300  volts, 
the  secondary  lines  being  run  in  the  usual  manner  to  various 
consumers.  A  spare  transformer  forms  a  permanent  part 
of  the  installation,  and  can  be  quickly  connected  in  case  of 
failure. 

The  high  tension  control  equipment  consists  of  a  stan- 
dard 3-pole  air  break  switch,  three  choke  coils  and  three 
15  ampere  chemical  fuses.  The  lightning  arrester  installa- 
tion is  equipped  with  three  single  pole  underhung  discon- 
nects, by  means  of  which  the  arresters  can  be  cut  out  of  ser- 
vice. The  secondary  circuits  are  controlled  by  oil  switches, 
mounted  in  the  distribution  house,  from  which  the  indus- 
trial lines  are  carried.  By  means  of  a  permanently  grounded 
operating  handle  the  33,000  volt  air  break  switch  can  be 
controlled,  the  fuses  being  easily  reached  from  the  platform 
— after  the  main  switch  is  opened.  The  air  break  switch, 
choke  coils,  fuses  and  disconnects  are  of  the  standard  form, 
manufactured  by  the  Delta-Star  Electric  Company,  Chicago, 
the  electrolytic  arresters  being  of  General  Electric  manu- 
facture and  the  transformers  of  Westinghouse  type.  That 
large  central  stations  are  now  extensively  using  outdoor 
equipment  for  important  industrial  loads  of  this  class  is 
conclusive  evidence  that  the  outdoor  sub-station  has  demon- 
strated its  reliability. 


Dirigible  searchlight  for  automobiles. 

It  is  easily  removable  from  the  wind  shield  and  when  de- 
tached becomes  a  convenient  lamp  to  use  as  a  trouble  finder 
and  in  the  garage.  This  new  searchlight  is  being  manu- 
factured by  the  Pittsburgh  Electric  Specialties  Co.,  Pitts- 
burgh,  Pa. 


The  Cedars  Rapids  Manufacturing  and  Power  Company 
have  made  a  contract  to  supply  an  additional  10,000  horse 
power  to  the  Aluminum  Company  of  America,  Massena, 
N.  Y.,  delivery  to  commence  in  March  next.  The  latter 
concern  are  the  chief  customers  of  the  Cedar  Rapids  Com- 
l>any,  taking  60,000  horse  power.  As  the  new  contract  will, 
with  present  requirements,  absorb  practically  the  whole 
amount  of  current  being  generated,  it  is  intended  to  install 
units  for  a  further  20,000  horse  power,  a  certain  amount  of 
work  to  this  end  having  already  been  carried  out. 


CHOKE  COILS- 


-  LOADSWITCH 


Outdoor  sub-stalion  serving  industrial  loads  from  liansmission  line.    (1500  k.v.a.  capacity -33000  volts,  3  phase,  60  cycle.l 
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Starter  and  Speed  Regulator 

The  liuhislrial  (.uiiliuller  Cu.  nl  iMilwaukce,  liavc  rc- 
lently  developed  a  conihination  starter  and  speed  regulator 
of  the  nmltiple  switch  type  which  has  many  novel  features, 
and  cut  of  which  is  shown  above.  The  lirst  three  switches 
of  this  controller  are  used  for  startin<a;  duty  only,  the  next 
four  for  speed  reduction  by  means  of  inserting  resistance  in 
the  armature  circuit,  and  in  addition  to  speed  reduction, 
speed  increase  above  normal  speed  is  obtained  by  inserting 
resistance  in  the  shunt  field.  The  controller  is  arranged  with 
two  levers  for  operating  the  switches.  One  of  these  levers 
must   be   held   up   by   the   operator   with   his   left   hand  v.-hilc 


the  first  three  switches  arc  put  in  place  with  the  right  hand 
lever.  Should  the  left  hand  lever  be  released  at  any  time  be- 
fore these  three  switches  are  set,  they  will  all  return  to  the  off 
position  thereby  preventing  the  use  of  the  first  three  switches 
for  anything  but  starting  duty.  When  these  switches  have 
been  set,  the  remaining  four  may  be  operated  in  or  out  at 
will  by  means  of  the  right  hand  lever.  The  shunt  field  resist- 
ance is  inserted  when  all  the  multiple  switch  levers  are  in 
place  by  means  of  a  small  lever  on  the  lower  panel.  No 
voltage  release  protection  is  provided  so  that  should  the 
line  voltage  at  any  time  fail  or  be  interrupted,  all  of  tlic 
field  and  armature  levers  will  immediately  return  to  the  oil 
position,  thereby  stopping  the  motor  and  protecting  it  against 
injury  on  return  of  the  line  voltage. 


A  "  Different "  Steel  Pole 

The  steel  transmission  pole  illustrated  herewith  ditters 
from  the  ordinary  steel  pole  in  that  it  is  set  without  cement 
or  other  solid  material,  which  so  frequently  causes  trouble 
on  transmission  lines  where  the  poles  bend  at  the  surface, 
the  upper  portion  forming  merely  a  leverage  to  produce 
this  result.  The  pole  illustrated  is  simply  set  in  the  ground, 
having  its  base  broadened  in  such  a  manner  that  when  set 
in  the  hole  the  earth  can  be  tamped  into  the  flanges.  This 
gives  the  earth  the  necessary  grip  to  prevent  the  possibility 
of  an  uplift  through  contraction  of  the  wires  or  the  rise  of 
the  system  from  a  low  lying  ground  to  a  higher  level.  Tlie 
flanges  also  set  against  the  undisturbed  an<l  naturally  hard 
walls  of  the  pole  hole  which  form  a  cushioning  underground 
brace  for  the  pole  which  gives  slightly  when  any  shock 
occurs  above  the  ground  line,  and  thus  aids  the  natural 
resiliency  of  the  steel  to  prevent  breakage.  A  few  inches 
below  the  surface  a  broad  sway  plate  aids  in  overcoming  the 


shock  or  strain  and  as  this  is  also  cushioned  in  earth  alone 
a  sufHcicnt  rebounding  quality  is  given  to  the  pole  to  aid 
it  in  returning  to  its  former  position  after  the  shock  or  strain. 
It  has  been  found  that  in  a  system  of  earth-cushioned  poles, 
the  force  of  any  shock  or  strain  is  distributed  along  the 
entire  system  until  it  is  dissipated  instead  of  against  only  one 
or  two  poles,  just  as  when  a  stone   is  cast   into   a  lake,   the 


i_4 


Two  views  of  steel  pole 
of  Carbo  Steel  Co. 


disturbance  of  the  water  sends  ripples  outwards  from  the 
centre  of  contact.  In  consequence,  owing  to  the  springy 
character  throughout  of  an  earth  cushioned  pole  system,  the 
possil)ility  of  breakage  of  any  pole  from  the  effects  of  a  storm 
or  other  force  is  lessened  vastly,  because  by  the  ability  of 
the  pole  to  bend  and  make  its  fellow  poles  lend  their  united 
self  aligning  strength  it  compels  a  distribution  of  the  weight 
of  the  shock  or  strain  until  that  weight  dies  away  in  ripples, 
just  as  the  wavelets  of  a  lake  die  away.  This  pole  is  being 
placed  on  the  market  liy  the  Carbo  Steel  Company.  Chicago. 
111. 


Mr.  Fellows  in  New  Quarters 
Mr.  W.  R.  I'ellows.  Jr..  lUinluim,  ()m1..  Ii;is  purcha.sed 
llie  Erie  House  hotel  property,  in  the  most  central  part  of 
the  town,  and  will  open  an  electrical  supply  store  from 
which  his  wiring  and  supply  business  will  be  conducleil  in 
the  future.  Mr.  bellows  has  been  in  the  wiring  and  supply 
business  in  Blenheim  for  the  past  four  years. 
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Deep  Well  Pumping  Head 
Every  person  situated  uut  of  reach  ot  the  city  water 
mains  realizes  the  need  of  an  abundant  supply  of  good  water. 
Dairy  and  truck  farms,  country  estates,  and  in  fact,  every 
water  consumer  who  is  dependent  on  some  local  source  of 
water  supply  and  who  is  situated  in  a  locality  where  water 
does  not  lie  near  the  surface,  will  be  interested  in  the  new 
Hill  deep-well  pumping;  head  sliown  in  the  accompanying 
illustration.  When  operating  2-inch.  2'4-inch  or  3-inch  single 
acting  cylinders  it  will  raise  water  to  total  heights  of  180, 
125  and  90  feet  respectively.  It  can  be  used  with  any  of  the 
common  forms  of  well  cylinders.     This  head  can  be  used  in 


New  electric  pump. 

connection  with  open  or  elevated  tank  systems  or  with 
closed  tank  pneumatic  pressure  systems.  When  used  with 
the  pneumatic  pressure  system,  an  air  pump  furnishes  air  to 
the  tank  through  the  water  discharge.  Water  is  raised  on 
the  upstroke  while  air  is  forced  in  on  the  downstroke,  thus 
equalizing  the  pressure. 

The  motors  used  on  these  heads,  one  of  which  is  shown 
in  the  illustration,  are  i^  h.p.  Wcstinghousc  Electric  single- 
phase  type  AR.  The  motor  is  mounted  rigidly  on  an  ex- 
tension of  the  pump  support  and  is  capable  of  starting  the 
pump  under  full  load.  The  whole  outfit  is  very  compact, 
quiet  in  operation  and  extremely  economical.  It  can  be  oper- 
ated twenty-four  hours  every  day  and  requires  practically 
no  attention. 


Efficient  Groun.ding  Device 

The  illustration  herewith  shows  llie  type  "A"  grounding 
device,  assembled  complete,  of  the  Fargo  Manufacturing 
Company,  Poughkeepsie,  N,  Y,     This  device  has  a  very  posi- 


tive contact,  the  wire  being  carried  to  damp  earth;  it  can 
he  easily  disconnected  for  test  and  as  easily  reassembled. 
Witli  the  use  of  this  company's  connections  and  grounding 
I'evices  it  is  claimed  that  as  high  as  20  per  cent,  of  the 
current    can    be    saved. 


Tennis  by  Night  Light 

The  popularity  of  tennis  has  always  Ijecn  more  or  less 
afifected  by  the  fact  that  its  successful  playing  demanded  the 
best  of  daylight.  Winter  tennis  has  proved  less  popular  than 
expected  largely  by  reason  of  the  short,  dark  days.  As  an 
evening  game,  however,  satisfactory  alike  for  players  and  on- 
lookers, it  possesses  great  possibilities  if  only  the  proper 
conditions  of  good  lighting  can  be  obtained.  Little  by  little 
with  advances  in  the  art  of  illumination  tennis  as  a  night 
game  is  coming  into  its  own.  During  the  past  year  a  num- 
ber of  installations  have  been  reported  as  proving  more  or 
less  successful  and  with  increasing  knowledge  of  the  require- 
ments of  the  game  it  looks  as  if  an  artificially  lighted  court 
with  both  quantity  and  distribution  to  meet  the  most  exact- 
ing demands  is  about  to  be  realized. 

The  accompanying  illustration  shows  what  excellent  re- 
sults can  be  obtained  without  any  elaboration  of  wiring  or 
lighting  units.  The  court  shown  here  was  opened  for  the 
first -time  on  August  4th   in   a  large  United  States  city  and. 


Night  photograph  of  Tennis  Court. 

it  is  said,  will  be  followed  by  a  number  of  others  in  tlic 
same  city.  The  equipment  as  described  in  the  Electrical 
Review  is  very  simple  indeed  and  should  not  prove  at  all 
prohibitive  in  cost  to  any  tennis  club. 

Four  1,000-watt  type  C  mazda  lamps,  hung  ,'iO  feet  above 
the  court,  on  28-foot  centres,  supply  all  the  light.  Each  lamp 
is  equipped  with  a  B-33  1,000-watt  Holophane  reflector.  The 
arrangement  of  the  lamps  puts  the  two  interior  lights  about 
half  way  between  the  service  line  and  the  net,  while  the  re- 
maining lamps  are  suspended  over  points  back  of  the  base 
lines  of  the  court.  Two  poles  serve  to  carry  the  outfit,  pro- 
perly guyed  and  in  such  a  way  that  the  guy  wires  are  back 
of  the  backstop  nets.  A  double-pole,  single-throw,  fuse 
switch,  60  amperes,  serves  to  control  the  current. 


Type  "A"  grounding  device,  Fargo  Manufacturing  Company. 
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A  60  Watt  Nitrogen 

The    Canadian     Laco-riiillips    l^'unii)aiiy,     Limited,    have 
added  a  new   lamp   to   their   line,   a   (iO  watt   nitrogen,   giving; 


a  candlepovver  of  70.     Tlie  new  lamp  is  illustrated  herewith. 


Jove  and  Jupiter  for  Window  Lighting 

A  new  era  in  store  window  lighting  has -been  hroug^it 
about  by  the  invention  of  the  gas-filled  mazda  "C,"  commonly 
renown  as  the  nitrogen  lamp.  As  is  the  case  with  most  new 
•things,  the  nitrogen  lamp  is  being  used  by  many  who  have 
no  knowledge  of  its  construction  and  very  little  concern- 
ing  its   application. 

Many  of  the  merchants  who  are  lighting,  or  attemptin.g 
to  light  their  store  windows  with  the  mazda  "C"  lamps  use 
equipment  that  was  designed  for  a  wholly  different  style  of 
incandescent  lamp.  It  is  important  that  the  folly  of  such 
attempts  shohld  be  pointed  out.  Satisfactory  results  cannot 
be  secured  from  these  or  any  lamps  unless  they  are  used 
with  proper  reflectors.  Merchants  who  use  type  "C"  lamps 
in  their  old  reflectors  (designed  for  the  vacuum  tungsten 
lamp)  are  disappointed  because  there  is  not  the  great  in- 
crease in  illumination  they  expect.  Naturally  they  condemn 
the  lamp,  whereas  it  is  very  eflicient  if  tlie  intense  light 
which  it  produces  is  properly  directed.  As  these  new  gas- 
filled  lamps,  particularly  the  100-watt,  will  undoubtedly  be 
used  to  a  very  considerable  extent  in  window  lighting,  the 
following    facts    concerning    their    construction    and    the    ac- 


companying suggestions  as  to  their  correct  use  arc  sel 
forth. 

These  lamps  differ  from  the  lamps  formerly  used,  ir. 
that  (In-  lilainent,  or  light  source,  is  located  close  to  the 
lower  end  or  tip  of  the  lamp  and  is  much  reduced  in  size. 
Owing  to  this  concentration  of  the  light  source,  and  its 
location,  it  is  necessary,  in  order  to  protect  the  eye  from 
its  intense  glare  and  to  throw  the  light  down  into  the 
windows,  that  the  reflector  must  have  a  particular  shape. 
Not  only  must  the  shape  of  the  reflector  be  correct,  but  it 
is  necessary  to  have  spiral  corrugations.  Furthermore,  these 
corrugations  must  be  rather  small.  The  filament  of  the 
lamp,  being  so  concentrated,  straight  corrugations  result  in 
what  is  called  striations,  or  streaks  of  light  and  shadow. 
The  small  corrugations  break  up  the  intense  light  rays,  and, 
if  the  reflector  is  of  correct  shape,  the  light  is  thrown 
straight  down  into  the  window  and  sufficiently  high  into  the 
background  to  cover  the  window  trim  evenly.  The  cor- 
rectly shaped  reflector  secures  wonderful  results,  prevent- 
ing the  light  rays  from  going  to  the  top  or  side  of  the  win- 
dow,  or   out   on    the   background. 

This  new  larhp  of  100-watt  size,  which  seems  to  be  the 
most  practical  for  window  lighting,  produces  125  c.  p.  as 
a.gainst  105  of  the  100-watt  mazda  lamp  so  generally  used. 
As  nitrogen  lamps  generate  extraordinary  heat,  it  is  neces- 
sary that  the  reflectors  have  a  special  backing  which  will 
withstand  high  temperature  indefinitely.  We  are  illustrat- 
ing here  two  new,  powerful  X-ray  window  searchlights 
which  have  been  produced  for  use  with  these  lamps.  Their 
shape,  corrugation  and  high  temperature  backing  conform 
to  the  requirements  which  have  just  been  described.  Re- 
flectors of  two  distinct  shapes  are  necessary.  One  called 
the  "Jove,"  is  suitable  for  windows  of  average  proportions 
— that  is  to  say,  windows  which  are  from  one  to  one-and- 
one-half  times  as  high  as  they  are  deep,  the  depth  being 
measured  from  the  front  glass  to  the  background.  The 
"Jupiter,"  a  reflector  with  increased  concentrating  power, 
is  designed  for  windows  the  height  of  which  is  approxi- 
mately twice  as  great  as  the  depth.  These  reflectors  will 
give  a  higher  intensity  of  uniform  illumination  than  has 
ever  before  been  delivered  with  100  watts  of  electric  cur- 
rent. 

Too  nuicli  emphasis  cannot  be  placed  upon  the  fact, 
that  for  correct  window  illumination  the  light  filament  of 
the  lainp  should  be  contained  in  reflectors  that  prevent  the 
passerby  or  person  in  the  store  seeing  the  light  source.  This 
is  now  a  well-recognized  principle  in  illumination,  but  from 
observation  it  would  seem  that  many  merchants  do  not  real- 
ize its   importance. 

The  illustrations  show  these  too  new  window  re- 
flectors and  the  "curve"  or  direction  in  which  the  main  flux 
of  li.!?ht  is  thrown  into  a  window  by  the  combined  use  of 
ihe    refleclfir    and    the    buiKlred    wiUl    gas-filled    lamp. 


Jove 


Jupiter 


I  l>;hl   distribution   in   window 

Ironi  100-watt  "C"  lamp  in 

"Jove"  reflector. 


Lillht  distribution   In    window 

from  100-watt  "C"  lamp  in 

"Jupiter"  reflector. 
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UNDERGROUND 


CABLES 


HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

o(  all  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 


BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country- — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory    MONTREAL 
Branches:     Toronto       Winnipeg       Calgary       Vancouver 
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Current  News  and  Notes 


Brandon,   Man. 

The  street  railway  extension  along  I'l-rcy  Street  was 
placed  in  operation  on  Saturday,  August  14tli.  Superinten- 
dent Boden  stated  that  this  would  allow  of  llie  cars  beini; 
run  as  a  belt-line  in  the  future.  Further  construction  will 
be  carried  on  along  College  .\venue  and  ISIh  Street,  eriuip- 
nient  for  which  is  already  on  the  ground. 

Chatham,  Ont.  i 

J.  G.  Jackson,  manager  of  the  Chatham  Hydro-Electric 
System,  has  recommended  that  the  city  purchase  new  equip- 
ment for  their  water  pumping  plant  whicli  will  l>e  operated 
electrically. 

Calgary,  Alta. 

The  street  railway  receipts  arc  showing  increased  profit 
month  by  month  and  promise  well  to  wipe  out  the  deficit  of 
the  earlier  months  of  the  year.  In  July  the  net  profit  after 
all  expenses  were  paid  amounted   to  $2,500. 

Carleton   Place,   Ont. 

Tenders  were  received  liy  C.  F.  R.  Taylor  up  to  August 
25th  for  the  construction  of  forty  miles  of  rural  telephone 
lines. 

Goodwood,  Ont. 

The  Goodwood  Rural  Telephone  Company  lias  l)een  in- 
corporated. 

Kelowna,  B.  C. 

Messrs.  DuCane,  Dutcher  &  Co.,  engineers,  Vancouver, 
are  in  consultation  with  the  city  council  of  Kelowna,  in  the 
Okanagan  Valley,  with  reference  to  installing  a  hydro-elec- 
tric system  at  a  cost  of  about  $120,000.  The  proposition  will 
likely  be  submitted   to   the   ratepayers  in  the   near   future. 

Liverpool,  N.  S. 

A   by-law  was   recently   passed   authorizing    tlie   expendi- 
ture of  .$10,(100  on  extensions  to  tlic  electric  system. 
London,  Ont. 

The  Public  Ctilities  Commission  .propose  conside  rable 
extensions  to  their  street  lighting  system,  consisting  in  the 
erection,  at  two  hundred  principal  street  intersectif)ns,  of 
400  c.p.  nitrogen  tilled  lamps  on  long  brackets;  also  increas- 
ing the  candlepower  of  the  lamps  on  the  present  series  sys- 
tem from  75  c.p.  to  150  c.p.  These  changes  will  necessitate 
the  installation  of  three  new  constant-current  regulators  wi:h 
panelboard  and  additional  circuits  on  the  streets.  ft  is 
also  the  intention  of  the  Commission  to  install  an  orna- 
mental system  on  the  residential  streets  and  supply  the 
lighting  without  extra  charge  where  the  property  owners 
are  willing  to  liear  the  cost  of  the  installation. 

Listowel,  Ont. 

A  by-law  was  recently  carried  authorizing  the  expendi- 
ture   of   $6,000   on    an    electrical    distribution    system. 

Montreal,  Que. 

.\ext  month  the  Itell  I  ilephone  t  iinipany  will  cut  in 
new  offices  at   St.   Catharines  and   Hrockville,   '  )nt. 

The  following  Montreal  electrical  linns'  have  notified 
ibeir  employees  who  intend  to  enlist  that  their  positions 
will  be  waiting  for  them  on  their  return: — Montreal  Light, 
Ileal  and  Power  Com])any,  .\orthern  Klectric  Company.  ISell 
Tilepbone  Company,  Eugene  1'".  I'liillips  Electrical  Works, 
and   .Shawinigan    Water  and    Power   Company.     . 

Newmarket,  Ont. 

Town  clerk  .\nderson  is  reported  as  slating  thai  ihe 
electric  bills  iiniler  the   ne%v  contract   with   the   Toronto   ami 


York  Uadial  Railway  Ct)nipany  will  be  just  about  half  what 
they  have  been  in  the  past  when  the  plant  was  municipally 
owned   and  operated. 

New  Glasgow,  N.S. 

The  Pictou  County  Electric  Company  are  installing 
"safety-first"  signs  on  all  their  passenger  coaches  instruct- 
ing their  patrons,  among  other  things,  to  use  particular  care 
in  getting  on  and  off  the  cars. 

New   Westminster,   B.   C. 

C.   Runimel,  Vancouver  manager  of  the  light  and  power 
department  of  the   British   Columbia   Electric   Railway  for  a 
number  of  years,  has  been  transferred  to  Xcw  Westminster. 
He  took  up  his  new  duties  in  July. 
North  Vancouver,  B.  C. 

North    Vancouver    Ferry    Company    recently    installed    a 
10  kw.  generator  and  equipment  for  the  lighting  of  the  ferry 
wharf  and  offices  at  North   Vancouver.     The   contract   went 
to  the  Wheeler  Electric  Co. 
Orangeville,   Ont. 

.\  by-law  will  be   submitted  on   September  4th  authoriz- 
ing the  purchase  of  the  private  plants  at  present  distributing 
light  and  power  in  Orangeville,  and  for  necessary  extensions 
in   connection  with   the  introduction  of   Niagara  power. 
Quebec,   Que. 

The  Civic  Road  Committee  has  recommended  to  the 
city  council  that  the  contract  for  lighting  the  streets  of  the 
city  be  transferred  from  the  Dorchester  Electric  Company 
to  the  Public  Service  Corporation  of  Quebec,  which  has  ab- 
sorbed the  former.  It  is  stated  that  the  Public  Service  Cor- 
poration will  have  their  transmission  line  completed  from 
Shawinigan  to  Quebec  City  by  February  lilliJ. 
Toronto,   Ont. 

L  iimmissioner  Harris  recommends  that  the  city  take 
over  and  operate  such  parts  of  the  Mimico  and  Scarboro 
Radial  lines  as  are  within  the  city  limits.  The  Commissioner 
also  states  that  he  is  ready  to  submit  plans  for  the  bridge 
over  the  old  belt-line  in  connection  with  a  road  through 
Mount  Pleasant  Cemetery. 
Thistletown,   Ont. 

A  movement  is  on  foot  to  supply  tlie  citizens  of  Thistle- 
town  with  electric  liglit  and  power  from  the  Weston  sul)- 
station. 

Vernon,    B.   C. 

The  city  of  Vernon  will  install  an  auxiliary  pumping  sta- 
tion at  B.  X.  Creek,  to  consist  of  a  pump  of  large  capacity 
to  be  driven  by  a  50  h.|).  electric  motor  owned  by  the  cor- 
poration. Power  will  be  supplied  by  means  of  a  pcde  line 
to  be  constructed  along  the  pipe  line  right  of  way. 
Victoria,  B.  C. 

IClectriciau    Hutchison,   of   Victoria,   lias   fa\ored   the   pur- 
chase   of    3,000    new    type    nitrogen-filled    lamps    of   4i)    candle 
I>ower   for  use  on   the   city  cluster  lighting  system. 
Vancouver,  B.  C. 

t  .  F.  McCullough.  formerly  chief  clerk  in  the  office  of 
the  general  superintendent  of  the  B.  C.  Telephone  Company 
at  Vancouver,  has  been  promoted  to  the  position  of  coniraci 
agent,  left  vacant  owing  to  the  departure  of  Mr.  J.  A.  Whan 
to  Ilonolldn  lo  take  uj)  another  line  of  Inisiness. 
Winnipeg,  Man. 

The  annual  report  of  the  Maniloha  Covernnienl  Tele- 
phone System  for  the  year  iiuling  Xovember  :;(llli,  1'.I14, 
showed  a  surplus  of  $56,000. 
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Electric  Flatiron  Now  Leads 
In  Home  Devices 

A  compilation  of  appliances  soUl  by  United  States  manu- 
facturers since  the  "electrical  servant"  came  into  use  shows 
that  more  than  8,000,000  electrical  devices  are  now  being 
used.  It  is.  of  course,  impossible  to  get  the  full  records  of 
appliances  sold,  but  a  list  just  prepared  by  the  Society  for 
Electrical  Development  places  the  flatiron  far  in  the  lead. 
The  tabulation   follows: 

Irons 3,025,995 

Fans 1,629,414 

Vacuum   cleaners 

Toasters 

Disk  stoves 

Washing  machines 

Grills 

Percolators 

Heaters 

Heating  pads 

Chafing  dishes 

Ironing  machines 

Ranges 

Teapots 

Radiators 

Dish  washers 


469,282 

411.645 

234,883 

212.082 

114,267 

106,278 

76.925 

67,107 

29,316 

28,000 

14,140 

6.397 

3,190 

261 

6.429,182 
Additional  figures  cover  devices  not  itemized  above  and 
add  probably  more  than  2.000,000  to  the  total,  which  makes 
more  than   8,000,000  appliances   in   daily   use. 


Cooking  and  Heating  Appliances 
On  the  Increase 

Report,  covering  three  months  ending  April  30th,  1915, 
also  for  twelve  months  ending  same  date,  was  recently  sub- 
mitted by  Mr.  F.  A.  Cambridge,  city  electrician.  These  natur- 
ally reflect  the  great  falling  ofl[  in  this  class  of  work.  It  is 
gratifying  to  learn,  however,  that  in  spite  of  the  depression 
in  all  lines  of  work,  the  use  of  electric  cooking  and  heating 
appliances  is  steadily  increasing.  The  following  figures  will 
show  the  growth  in   the  past  four  years: — 


Fiscal   Year 
1911-1913 
1912-1913 
1913-1914 
1914-1915 


Cooking  and  Heating 

.'\ppliances   Installed 

144 

619 

1,323 

1,628 


According  to  Mr.  Cambridge's  report  the  above  is  only 
a  fraction  of  the  total  as  the  inspection  hardly  ever  touches 
the  smaller  appliances  such  as  domestic  irons,  toasters,  etc., 
these  being  bought  and  connected  to  lamp  socket  by  pur- 
chaser. This  growth  has  brought  about  a  problem  in  the 
overloading  of  branch  lighting  circuits  in  buildings.  The 
department  is  now  considering  the  matter  and  will  in  the 
near  future  submit  a  suggestion  which  it  is  believed  will  meet 
this  difficulty  and  meet  the  public  need. 


Development  on  Elbow  River 
Under  475  Foot  Head 

.\s  a  culmination  of  several  years'  thorough  investiga- 
tion by  engineers  of  the  Dominion  Water  Power  Branch 
and  private  interests  desiring  the  right  to  develop  wattr 
power  on  the  Elbow  river  near  the  city  of  Calgary  in  the 
Province  of  Alberta,  the  Dominion  Government  has  recently 
issued  an  agreement  under  the  Dominion  Water  Power  Regu- 
lations covering  a  project,  the  general  plans  of  which  have 
been  worked  out  by  Messrs.  Ducane,  Dutcher  &  Co.,  Con- 
sulting Engineers  of  Vancouver,  in  consultation  with  Messrs. 
C.  H.  and  P.  H.  Mitchell  of  Toronto,  Consulting  Engineers 
to  the  Dominion  Water  Power  Branch.  This  scheme  of  de- 
velopment contemplates  the  development  of  a  475  ft.  work- 
ing liead.  A  dam  123  feet  maximum  height,  and  565  feet 
long  on  the  crest  spans  the  river  forming  a  storage  reservoir 
of  21,000  ac.  ft.  capacity.  From  the  reservoir  a  pressure  tun- 
nel carries  the  water  direct  to  the  power  station  and  tur- 
bine some  4%  miles  below,  driving  generators  of  a  ma.xinuim 
capacity  of  15,000  h.p. 

.An  agreement  covering  this  project  has  been  issued  in 
accordance  with  the  strict  conditions  of  the  Water  Power 
Regulations  which  provide  for  the  immediate  commencement 
of  construction  operations  in  accordance  with  plans  whicli 
have  just  been  accepted  and  approved  by  the  Dominion 
Water  Power  Branch.  -The  agreement  provides  that  at  least 
2.000  horse  power  must  be  developed  and  made  available  for 
use  by  July  15,1919;  that  the  continuous  beneficial  operation 
of  the  plant  and  the  carrying  on  of  the  whole  business  ar- 
rangement must  be  acceptable  to  the  Dominion  Govern- 
ment: that  control  of  rates  to  consumers  of  power  and  the 
rental  to  be  charged  for  the  privileges  granted  shall  be  under 
the  control  of  the  Government  and  subject  to  periodic  re- 
vision. The  taking  over  of  the  plant  by  the  Government  is 
also  provided  for,  should  the  public  interest  demand  such 
a  course   in   the   future. 
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Steel    Reinforced  Aluminium   Cables 

By  E.  T.  Driver  and  E.  V.  Pannell 

With  the  rapid  developments  taking  place  during  the  These  figures  apply  to  the  product  of  the  British  Alumm- 
last  few  years  in  long  distance  power  transmission,  many  ium  Company.  Of  course,  higher  or  lower  strength  on  either 
new  forms  of  conductor  have  l)een  introduced.  M  the  pre-  of  the  metals  can  be  obtained;  the  above,  however,  are  re- 
sent day  there  are  in  use,  besides  ordinary  solid  wires,  strand-  presentative  values.  Considering  a  composite  cable  made  up 
ed  conductors  of  both  copper  and  aluminium,  some  laid  up  of  two  materials  with  such  widely  different  properties  it 
around  a  hemp  and  others  around  a  soft  wire  core.  Several  might  at  first  be  thought  that  they  would  expand  and  con- 
forms of  combined  copper-steel  wire  are  being  employed,  and  tract  at  different  rates,  thus  leading  to  very  unequal  stresses, 
in  some  instances  on  extremely  long  spans,  cables  of  plow-  As  a  matter  of  fact,  when  the  cables  are  securely  dead-ended 
steel  -have  been  strung.  In  Germany  at  the  present  time.  they  take  up  quite  definite  characteristics  almost  midway  be- 
owing  to  the  copper  and  aluminium  shortage,  considerable  tween  those  of  aluminium  and  steel.  By  analysis  the  fol- 
efforts  are  being  made  to  produce  galvanized  iron  wire  hav-  lowing  figures  have  been  arrived  at  and  practice  has  shown 
ing  the  lowest  possible  resistance  and  permeability  to  per-  them  to  be  correct  within  the  ordinary  limits  of  error, 
mit  of  its  use  for  alternating  current  transmission.  Perhaps  To  all  intents  and  purposes  therefore  the  composite 
the  steel-centre  aluminium  cable,  however,  affords  the  best  cable  behaves  just  like  a  wire  of  some  simple  material  hav- 
combination  of  conductance  and  mechanical  tenacity.  ing   the    above   properties.      There    is,    however,    an    internal 

The  Sierras  &  San   Francisco   Power  Company  was  one  e.xchangc   of   tension    which    does    not   appear    in    the    above 

of   the   i^rst   to  place   steel-aluminium     cables      in      e.xtended  table.     When  the  temperature  falls  the  aluminium   envelope 

use     employing    this    material    on    the    70-mile    line    running  ^^ill  tend  to  shorten  up  more  than  the  steel.     If  the  cable  is 

from  Port  Marion  to  Salinas,  California.  properly  dead-ended,  it  cannot  actually  so  shorten,  the  result 

is    therefore    a    higher    value    of    tension    in    the    aluminium. 

Table  I.  Conversely  at  high  summer  temperatures  the  greater   tend- 

Users  of  Steel-Reinforced  Aluminium  Cables  ency  of  the  aluminium  to  elongate  reduces  the  proportion  of 

No  of  Wires  Stress  in   this   material.     Considering  external  loads  such  as 

in  Ciiblo  wind   or   ice   the   incidence   of   these  will   cause   extension   of 

Size         Alum-  ,,-,,,, 

C.  M.       inium        Steel  the  cable  as  a  whole  and   so  the   extra  load  will   be  almost 

Pacific  Light  &  Power  Co 605,000         54           7  wholly  carried  by  the  steel. 

Southern  Sierras  Power  Co 211,160          6          1  Mention  has  been  made  of  the  importance  of  a  secure 

Hydro-electric  Power  Commission   . .      various          . .          . .  dead-end.     It  is,  of  course,  absolutely  necessary  that  a  posi- 

Cedars  Rapids  Mfg.  &  Power  Co.    . .     500,000        30          7  tive  grip  be  obtained  on  both  metals,  otherwise  the  core  will 

Tennessee  Power  Co 250,000          6          7  tend  to  pull  out  and  throw  all  the  tension  on  the  aluminium 

Tennessee  Power  Co 400.000         ?>0           7  envelope.     The  illustration  (Fig.  1)  shows  the  Canadian  Por- 

Central  Georgia  Power  Co 176.000           6           1  celain   Company's   type   of  clamp   in   which,   as  will   be   seen. 

Sierras  &  San  Francisco  Power  Co.  . .      137.000           6           1  the  steel  centre  is  brought  out  and  snubbed  off  independently 

Mount   Whitney    Light   &    Power   Co.       26.250           6           1  of   the   aluminium.      Both    materials   are    firmly    held    in    the 

eight-bolt  grooved  clamp,  but  the  steel  is  given  two  turns 
During  the  last  few  years,  however,  a  very  large  quan-  ^^^^^^  ^,^^  ^^^^  ^^^^  clamped  separately  so  as  to  develop  its 
tity  of  steel-core  aluminium  has  been  strung  on  the  systems  ^^jj  strength.  The  remaining  aluminium  wires  are  twisted  to 
shown  in  Table  1,  so  that  this  class  of  cable  has  developed  j^^_^^  ^  .^^^^^^^.  ^^^  ^^.^  .^^  j,^^  grooved  extension  piece  he- 
far  out  of  the  experimental  stage.  The  smiplest  form  of  the  .^^  ,^^,j  ^^  ^  ^^^^^  ^^,^  ^^.,^.,^j  ^,^^  ^,^^,.^  _^^.^,.^^  connection 
cable  consists  of  six  aluminium  wires  stranded  around  a  ^.^^^  j,^^  insulator  chain.  The  main  feature  of  clamps  of  this 
single  steel  wire  of  the  same  size.  A  better  arrangement,  ^^^^  ^^^^^  ^^^^^  ^,^^  ^^^^j  ^^^^^ing  device,  is  that  the  cable 
where  possible,  consists  in  using  a  seven-strand  steel  core  j^  ,^^,j  .^^  ^.^^^^  ^^^^  ^^;^,^  ^^^  ^p^^_  ^^  ^^^^  ^^^.^^^^  p,^^,^ 
as  being  more  elastic  than  a  single  wire.  Lither  arrange-  ^^^^^  ^^^^^^  ^^^^j^^^  ^^^^  _..^^  ^^  abrasion  is  precluded  by 
ment  gives  a  ratio  of  area  aluminium:  steel  ol  6.  Cables  having  the  eight-bolt  clamp  lined  with  a  cast  aluminium  inset, 
larger  in  area  than  250,000  cm.  consist  generally  of  37  wire.s,  .^^j^  ^,^_^^p  ^j,j  ^^^^^^.^^  ^  n^aximum  pull  of  12,000  lbs.,  whilst 
of  which  the  centre  7  are  steel,  giving  a  ratio  of  5.3,  and  „^^  ^,^^,,,  ^^.ji,  ,^.,,j  „^^  ^j^^,  ^^^  ^^  .^^  breaking  limit. 
where  larger  than  350,000  cm.  of  wires,  of  which  the  sev-  ^,,^  ^^,^f  advantage  of  steel  reinforced  aluminium  cables 
en  wire  core  is  again  of  steel,  giving  a  ratio  of  8.7.  These  j;^^  ^^  ^^^^^^  -^  j,,^  possibility  of  their  being  strung  more 
different  propositions  will  be  seen  to  have  important  in-  jj^j^ji^  ^^^^  ^^^^p^^  ^^  aluminium,  so  that  a  line  can  be  erect- 
fluence  upon  the  characteristics  of  the  cable  Aluminium  and  ^^  ^j^,,  g^^,,^^  3^^^  ^„j  consequently  more  cheaply.  A 
steel  wire  as  employed  for  trarsmission  line  work  have  the  ^y^■^^^  two-circuit  galvanized  steel  tower  costs  about  .$2  per 
following  properties:  f„ot  of  height,  exclusive  of  erection.  If  it  is  possible  to  de- 
Table  II.  crease  the  sag  by  10  feet  the  tower  can  be  shortened  by 
Ahiiiiiniiiiii  .Steel.  just  that  amount,  and  with  nine  or  ten  towers  to  the  mile 
Tensile  strength  lbs.  per  sq.  in.  ...  24.000  160.000  the  saving  in  cost  becomes  something  quite  appreciable.  As 
Elastic  limit  lbs.  per  sq.  in 14,000  130,000  against  this,  however,  it  must  be  mentioned  that  the  dead- 
Modulus  of  elasticity  lbs.  per  sq.  in...  9  x  10'  30  x  10'  end  and  corner  towers  have  to  be  heavier,  that  the  cable  is 
Expansion  Coefficient  dcg.  F 12.8  x  1/10°    0.4  x  I/IO"  about  15  per  cent,  more  costly,  and  that  it  ramiol  bo  handled 

Table  III. 

Size  of  Cable 

(Aluininluui 

only.)                                  No.  of  Wires                             ModuUiH  of  ronsllo                     Elastic                        CocHiclont 

Up  to                  Aliiuilnimn              Steel                        Klastiiily  Strength                     Limit                       of  K\|iaiihioii 

250,000           C           1            12  X  UV  27,000         .30,000         10.51  x  I/IO" 

350,000         30          7           13  X  lO"  53,100        35,900        10.0  x  l/lo" 

700.000          54           7          11.4  X  lo"  43.100         27,500         10.,S7  X  l/IO" 
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in  the  field  quite  so  easily  as  straight  ahiminium.  Never- 
theless, the  decreased  deflection  is  a  very  powerful  advantage, 
particularly  wliere  spans  of  SOO  feet  and  upwards  arc  to  be 
negotiated. 

Using  the  figures  given  in  Table  .■)  and  by  means  of 
a  Thomas  chart  the  sag  curves  of  Fig.  2  have  been  worked 
out.  These,  as  will  be  seen,  cover  not  only  steel-core  alu- 
minium, but  also  straight  aluminium  and  copper.     The  area 


^1/ 

Fig.  1 

of  the  caliles  is  that  of  the  equivalent  copper  in  each  case 
so  they  are  reduced  to  a  common  basis  for  comparison.  The 
sags  shown  are  maximum  summer  ones  based  upon  the  fol- 
lowing assumptions: 

Minimum  temperature,  deg.  F 0 

Wind    velocity,    m.p.h TO 

Wind    pressure,    lbs 12 

Ice  thickness J^  in. 

Maximum   stress,   aluminium    14,000  lbs.  sq.  in. 

Ma.ximum  stress,  steel 80.000  lbs.  sq.  in. 

Maximum   stress,  copper 30,000  lbs.  sq.  in. 

From   this    standpoint   it    will    be   seen   that   steel   centre 


Electric  Pumps  Used  for  Removing  Water 

from  the  Manhole  on  the  Chilliwack 

Sewage  System  at  Chilliwack 

Supplement  to  article  appearing  in   Electrical   News,   March 

15th,  1915.     By  D.  Penzer  Dunn,  Assoc.  A.I.E.E. 

Owing  to  the  sudden  flooding  of  a  manhole  on  the  Chilli- 
wack sewage  system  caused  by  the  bottom  having  been  forced 
out  by  underground  water  pressure  (natural  freshets)  the 
pumps  having  been  removed  before  the  concrete  had  set 
properly,  it  was  necessary  to  drain  out  the  excavation  before 
the  work  of  re-construction  could  be  recommenced;  to  do 
this  it  was  necessary  to  use  two  centrifugal  pumps  of  11  and 
20  h.p.  respectively;  the  original  pump  of  11  h.p.,  which  had 
been  used  heretofore  during  construction  was  inadequate  in 
this  case,  so  the  20  h.p.  pump  had  to  be  added  to  cope  with 
the  large  amount  of  water  present. 

The  capacity  of  pump  No.  1  was  400  gallons  per  minute, 
while  that  of  pump  No.  2,  700  gallons  per  minute,  making  a 
combined  capacity  of  1,100  gallons  per  minute;  this  had  to 
he  maintained  continuously  in  order  to  enable  the  work  of 
rc-setting  the  machine  base  to  be  completed. 

Pump  No.  1  had  a  speed  of  850  r.p.m.,  O-inch  suction 
with  4-inch  discharge,  capable  of  maintaining  a  head  of  10.5 
feet,  and  was  belt  driven  to  an  11  h.p.,  220  volt,  .3-phase,  6 
pole  induction  motor  of  1,130  h.p.  Pump  No.  2  had  a  speed 
of  GOO  r.p.m.,  6-inch  suction  with  5-inch  discharge,  capable 
of  maintaining  a  head  of  17  feet,  being  belt  driven  to  a  20-h.p., 
220  volt,  3-phase,  6-pole  induction  motor  of  1,200  r.p.m.  These 
These  pumps  were  located  about  600  feet  from  the  power 
company's  transformers,  which  step  the  voltage  down  from 
2.300  to  220  volts.  The  transformers  were  connected  in  delta 
on   high   and   low   tension   sides,   the   capacity   of   each   being 
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aluminium  is  far  superior  to  simple  copper  or  aluminium. 
The  characteristics  of  the  composite  material  when  erected 
will  show  less  whipping  and  swinging,  consequently  spacings 
can  be  lessened  and  crossarms  shortened  up.  No  doubt  the 
widest  field  for  steel  core  aluminium  will  be  for  cables 
smaller  than  250,000  cm.,  as  it  is  in  these  small  sizes  that 
the  most  marked  reduction  in  sag  is  effected  by  the  use  of 
the  reinforced  cable. 


15   kilowatt   and   are   tlie   same   used   to   operate   the   sewage 
pumping  system  where  they  are  located. 

The  line  from  the  transformers  to  the  motors  was  of 
temporary  construction,  being  supported  on  reel  porcelain 
insulators  on  the  side  of  the  poles;  this  line  was  of  No.  3 
weatherproof  copper,  which  insured  against  undue  voltage 
drop  between  the  motors  and  the  source  of  supply  at  full 
load. 


IS 
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The    "Science"   of  Electric  Cooking 


(Con.) 


Results  of  Experiments  in  Baking- Definite  Relation  Between  Temperature  and  Loss  m 

Weight— Greatest  Economy  when  Oven  is  no  Smaller  than  Required 

—Can  be  Reduced  to  an  Exact  Science 


OwinK  t(i  a  lack  of  definite  information  on  the  time  and 
temperature  of  baking,  a  series  of  experiments  were  under- 
taken on  the  baking  of  biscuit,  bread  and  sponge  cake.  The 
purpo.se  of  the  experiments  was  to  determine  the  range  of 
temperatures  within  which  each  article  of  food  could  be  sat- 
isfactorily baked  and  the  particular  temperature  within  this 
interval  which  was  the  most  economical  for  the  ovens  tested. 

The  method  used  was  to  determine  the  minimum  time  of 
baking  at  several  oven  temperatures.  The  experiments  at  a 
particular  temperature  were  started  at  what  was  thought  to 
be  the  proper  time  of  baking  at  that  temperature.  If  the  con- 
dition of  the  food  was  well  done  and  well  browned,  the  time 
of  baking  was  reduced.  This  process  was  repeated  until  un- 
der done  samples  were  obtained.  The  shortest  time  of  bak- 
ing which  gave  satisfactory  results  was  the  value  taken  for 
that  particular  temperature.  This  was  repeated  for  several 
oven  temperatures  and  curves  were  plotted  between  the 
temperature  of  the  oven  and  the  minimum  time  of  bakmg. 
Each  sample  was  carefully  weighed  before  and  after  baking 
and  the  per  cent,  loss  of  weight  determined.  The  per  cent, 
loss  of  weight  obtained  at  the  minimum  time  of  baking  was 
then  plotted  against  the  oven  temperature.  Each  point  ob- 
tained on  this  curve  was  the  means  of  three  determinations. 
The  experiments  were  first  performed  in  oven  No.  1  and  then 
were  checked  in  the  other  ovens. 

Because  of  the  short  time  of  cooking  and  the  small 
amount  of  food  used  in  each  sample  it  was  not  found  pos- 
sible, as  in  the  meat  experiments,  to  get  accurate  measure- 
ments of  the  amount  of  heat  absorbed  by  the  food.  Conse- 
quently the  amount  of  energy  used  in  baking  at  the  various 
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Fig.  10.— Effect  of  oven  temperature  on  time  of  baking 
biscuits  and  per  cent,  loss  of  weight. 

temjieratures  in  each  oven  was  taken  at  the  sum  of  the  losses. 

The  materials  for  the  baking  experiments  were  furnished 
by  the  home  economics  department  of  the  University  of 
Missouri.  The  samples  were  pieparcd  by  the  members  of 
that  department  as  they  were  required  and  were  inspected 
by  them  after  baking. 

Fig.  10  shows  the  minimum  time  of  l)aking  and  the  per 
cent,  loss  in  weight  curves  for  biscuits.  Each  sample  con- 
sisted of  six  biscuits,  each  weighing  approximately  2.5  gm.' 

1.  They  were  prepared  according  to  the  following  recipe: 
1  cup  of  flour,  1  tablespoonful  of  lard,  '/i  tcaspoonful  of  salt. 
3  teaspoonfuls  of  baking  powder,  enough  milk  to  make  a  soft 
dough. 

It  will  be  noticed  from  the  curves  that  the  per  cent,  loss 
of  weight  begins  to  increase  very  rapidly  as  the  temperature 
decreases  below  300  deg.    This  increase  in  the  loss  of  weight 


for  the  biscuits  at  the  low  temperature  indicated  that  the 
samples  dried  out  to  a  greater  extent  due  to  the  increased 
time  of  baking.  This  was  very  evident  in  tlie  character  of 
the  biscuits  prepared  at  these  temperatures.  They  were 
dry  and  hard  and  had  a  heavy  crust  instead  of  being  crisp 
and  tender.  At  200  deg.  and  above  there  was  no  difference 
discernible  in  the  character  of  the  samples.  The  range  of 
temperature,  therefore,  for  baking  biscuits  prepared  accord- 
ing to  the  above  recipe  is  from  200  to  240  deg.  cent.  Table 
\TII.,  which  gives  in  detail  the  results  of  the  biscuit  experi- 
ments, will  make  clear  the  method  used. 

Fig.  11  shows  the  minimum  time  of  baking  and  the  per 
cent,  loss  of  weight  curves  for  the  bread  experiments.     The 


Fig.  11. 


180 
OVEN  TEMP  CENT  DEG. 

-Effect  of  oven  temperature  on  time  of  baking 
bread  and  per  cent,  loss  of  weigtit. 


loaves  averaged  300  gm.  in  weight  and  were  baked  in  a  tin 
the  dimensions  of  which  were  3  in.  by  5  in.  by  3  in.  deep. 

2.  The  bread  was  prepared  according  to  the  following 
recipe:  ]/2  cup  of  water,  J/^  cup  of  milk,  I  teaspoonful  of  lard, 
J4  teaspoonful  of  salt,  1  tablespoonful  of  sugar,  enough  hard 
wheat  flour  to  make  a  soft  dough,  j'east. 

In  the  bread  experiments  the  most  satisfactory  results 
were  obtained  above  180  deg.  At  the  lower  temperature  the 
crust  was  hard  and  thick,  due  to  excessive  evaporation  of 
moisture  as  indicated  by  the  loss  in  the  weight  curve.  At 
340  deg.  the  outside  of  the  loaf  had  a  tendency  to  brown 
over  before  the  inside  was  thoroughly  done.  So  many  factors 
other  than  the  time  and  temperature  of  baking  affect  the 
te.xturc  and  quality  of  the  bread  that  no  attemi>t  was  made 
to  accurately  score  the  loaves  baked.  The  quality  of  the 
flour,  the  proportion  of  the  ingredients,  and  the  manipulation 
before  baking  all  affect  the  flavor,  quality,  and  texture  of  the 
loaf.  It  may  be  stated,  however,  that  the  range  of  tempera- 
ture for  baking  bread  in  the  above  size  loaves  lies  between 
180  and  240  deg.  cent.  As  the  size  of  pan  used  was  smaller 
than  is  used  in  the  average  household,  the  lime  required  for 
baking  a  larger  loaf  would  be  somewhat  longer. 
Table  VIII. 
Biscuit  Experiments 

Time  of 

baking    Oven.  Tonip.  Por  conl  lop.s 
min.         cent.  dcK-      "f  wciclit       Condition  of  snnipl''. 

10  2:!;)..5  \:,.S         well  done,  well  brown. 

10  2:t;)..5  I.';..'.         well  done,  well  brown. 

10  240.0  1. -i.il  well  done,  well  bn>wn. 


230.; 


12. ',1         well  done,  well  brown. 


Septem 

ler   15,   1915 

8 

339.0 

8 

240.0 

7 

341.0 

7 

340.5 

7 

340.0 

10 

330.0 

10 

231.0 

10 

331.0 

10 

330.0 

9 

220.0 

0 

531.0 

12- 

195.0 

13 

194.0 

12 

196.0 

10 

195.0 

10 

195.0 

11 

195.0 

11 

195.0 

11 

195.5 

14 

180.0 

14 

180.5 

1-1 

180.0 

13 

180.0 

13 

180.0 

13 

180.5 

15 

170.0 

15 

iro.o 

15 

170.0 

16 

170.5 

16 

170.5 

16 

169.5 

17 

170.0 

17 

170.0 

17 

170.0 
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14.9  well  diiiH-.  well  brown. 

13.0  well  done,  well  brown. 

10.1  slightly   brown,   dousbj'. 

10.8  slightly    brown,    done. 

10.1  slightly   brown,   almost   done. 

13.0  well  done,  well  brown. 

12.9  well  done,  well  brown. 
14.4  well  done,  well  bro.wn. 
14.3  well  done,  well  brown. 


13.9 
13.3 


not   brown,   doughy, 
slightly   brown,   done. 


14.3  well  done,  well  brown. 

15.1  well  done,  well  brown. 
15.9  well  done,  well  brown.' 

8.0  slightly  brown,  done. 

7.3  slightly  brown,  almost  done. 

15.0  well  done,  slightly  brown. 

13.6  almost   done,   brown. 

14.6  almost  done,  sli.ghtly  brown. 

17.8  well  done,  well  brown. 

19.2  well  done,  well  brown. 
18.8  well  done,  well  brown. 

13.0  slightly  brown,  almost  done. 

11.6  well  done,  well  brown. 

14.3  brown,  almost  done. 

17.0  almost  done,  not  brown. 

16.5  almost  done,  not  brown. 

16.3  almost  done,  slightly  brown. 


10.7 
13.3 
13.7 


done  slightly  brown, 
done,   slightly  brown, 
almost  done,  slightly  brown. 


30.9  well  done.  l)rown. 
20.3  well  done,  brown. 
31.2         well  done,  brown. 


Fig.  13  shows  the  minimum  time  of  baking  and  the  per 
cent,  loss  of  weight  cruves  for  the  sponge  cake  tests.^  The 
loaves  averaged  250  gm.  in  weight  and  were  baked  in  a  tin 
of  the  following  dimensions:  5.5  in.  by  4.2  in.  by  2.5  in.  deep. 

3.  The  cake  was  prepared  according  to  the  following 
recipe:  4  eggs,  1  cup  of  sugar,  1  cup  of  flour.  1  tablespoonful 
of  lemon  juice. 

A  temperature  of  170  deg.  is  approximately  the  lowest 
temperature  that  should  be  used  for  baking  sponge  cake,  as 
the  crust  becomes  very  heavy  and  thick  at  the  lower  tempera- 
tures due  to  the  long  baking  and  the  large  loss  of  moisture. 
Because  of  the  larger  proportion  of  liquid  in  the  dough, 
sponge  cake  will  stand  a  greater  loss  of  moisture  than  bread 
or  biscuits.  At  300  deg.  the  loss  of  moisture  was  evidently 
too  small  as  the  texture  of  the  crumb  was  not  as  good  as 
samples  baked  at  lower  temperatures.  The  range  of  tem- 
perature, therefore,  for  baking  sponge  cake  lies  between  170 
and  200  deg.  cent. 

The  curves  of  Fig.  13  give  the  energy  used  in  baking 
biscuits  at  the  various  oven  temperatures  for  ovens  No.  1, 
2  and  4  with  and  without  preheating.  The  curves  show  that 
if  biscuits  are  baked  immediately  after  other  food  is  removed 
from  the  oven  so  that  preheating  is  not  necessary  the  energy 
required  will  be  very  small  compared  to  the  amount  required 


if  the  oven  has  to  be  heated  up  from  room  temperature  to 
baking  temperature.  This  is  especially  true  of  oven  No.  1. 
When  the  baking  is  begun  with  the  oven  already  at  the  de- 
sired temperature,  the  energy  used  in  baking  biscuits  is  prac- 
tically the  same  for  all  the  temperatures  tried;  but  when  the 
oven  has  to  be  heated  up  from  room  temperature  the  energy 
used  is  considerably  less  at  the  lower  temperatures.  Since 
the  quality  of  the  biscuits  baked  at  temperatures  below  200 
deg.  is  not  as   satisfactory  as  at   higher  tempefatures,   these 
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Fig.  12.— Effect  of  oven  temperature  on  lime  of  baking  sponge 
cake  and  per  cent,  loss  of  weight. 

temperatures  are  not  recommended;  200  deg.  is,  therefore, 
the  most  economical  temperature  for  baking  biscuits  when 
preheating  is  necessary. 

Because  the  conditions  of  baking  biscuits  satisfactorily 
are  a  high  temperature  for  a  short  time,  the  greater  part  of 
the  energy  required  will  be  used  in  preheating.  Consequently 
ovens  used  for  baking  biscuits  should  require  as  little  energy 
as  possible  for  preheating.  This  can  be  accomplished  to  a 
certain  extent  by  using  as  small  an  oven  as  is  practical. 

Biscuit  samples  were  also  baked  in  ovens  No.  2,  3  and  4. 
In   oven   No.   2  the   biscuits  did   not   brown   satisfactorily  on 


180  200  220 

OVEN  TEMP,  CENT.  DEG- 

Fig.  13.— Energy  required  to  bake  biscuits  starting  with 
oven  cold  and  oven  hot. 

top  as  there  was  no  heating  element  in  the  top  of  the  oven. 
Oven  No.  3  was  found  to  be  unsatisfactory  for  baking  bis- 
cuits because  with  the  heating  arrangement  used  it  was 
difhcult  to  get  high  enough  temperatures.  The  biscuits  baked 
in  oven  No.  4  were  satisfactory.  The  time  of  baking  and  the 
per  cent,  loss  of  weight  checked  with  the  values  obtained  for 
oven  No.  1. 

The   curves   of   Fig.   14  give   the   energy   used   in   baking 
bread  at  the  various  oven  temperatures  with  and  without  pre- 
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hcatiiiK.  U  will  l)c  noticed  that  for  all  the  ovens  the  energy 
reqnired  is  a  minimum  above  220  de.cr.  The  most  eeonomical 
temperature  for  baking  l)rcad  when  the  oven  is  already  healed 
is  tliereforc  from  320  to  240  deg,  cent. 

The  temperature  for  which  the  energy  required  is  a  mini- 
mum lies  between  200  and  315  deg.  cent,  depending  on  the 
oven  used.  Although  the  insulation  of  oven  No.  4  is  very 
much  better  than  oven  No.  2,  it  will  be  noticed  that  above 
305  deg.  oven  No.  4  requires  more  energy  for  baking  bread 
than  oven  No.  3.  This  is  due  to  the  larger  amount  of  energy 
required   for   the  preheating. 

The  curves  of  Fig.  15  give  the  energy  used  in  liaking 
sponge  cake  at  the  various  temperatures  with  and  without 
preheating.  As  show-n  by  the  curves  the  most  economical 
temperature  for  baking  sponge  cake,  when  the  oven  is  already 
heated,  is  200  deg.  cent.  Except  for  oven  No.  4  this  is  also 
the  most  economical  temperature  when  the  oven  is  started 
at  room  temperature.  For  oven  No.  4  the  most  economical 
temperature  is  180  deg.  but  the  difference  in  the  energy  re- 
quired at  180  and  200  deg.  is  slight.  Because  of  the  poorer 
quality  obtained  at  200  deg.,  the  best  temperature  for  baking 
sponge  cake  will  be  between   180  and  190  deg.  cent. 

Consideration  of  the  baking  curves  as  a  whole  will  em- 
phasize the  importance  of  the  preheating  characteristics  in 
designing  an  efficient  electric  oven.  For  the  kind  of  baking 
which  requires  a  high  temperature  for  a  short  time  the  pre- 
heating loss  is  considerably  greater  than  the  radiation  and 
convection  loss.  Unless  some  method  can  be  found  for  de- 
creasing the  energy  used  in  heating  the  oven  up  from  room 
temperature,  it  will  not  be  practical  to  greatly  increase  the 
heat  insulation  of  the  ovens  used  for  domcsiic  baking.  This 
does  not  apply,  however,  to  ovens  which  are  used  for  long 
intervals  at   the   same   temperature. 

Conclusions 

Much  has  been  accomplished  recently  by  domestic  scient- 
ists in  substituting  accurate  scientific  methods  of  cooking  for 
the  vague  and  indefinite  rules  of  our  grandparents.  Especi- 
ally is  this  true  in  the  field  of  candy  making.  There  is,  how- 
ever, an  enormous  amount  of  work  yet  to  be  done  before 
an  inexperienced  person  can  hope  to  get  uniformly  good  re- 
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Fig.  14.— Energy  required  to  bake  bread  starting  with 
oven  hot  and  with  oven  cold. 


1.  Oven  No.  1  cold 
2     "       "     Ihot 


3.  Oven  No.  2  cold 

4.  "        "    4  cod 


.■i.  Oven  No.  2  hot 
6.      "        ■'    4  hot 


until  done  in  a  moderate  oven'  or  'according  to  judgment,' 
but  will  also  state  how  long  and  at  what  temperature,  so 
that  in  the  hands  of  even  the  inexperienced  these  recii)es 
will  yield  not  occasionally  good  but  uniformly  goo<l  results 
without  the  discouragement  of  many  failures,  the  sacrifice 
of  much  time  and  the  waste  of  much  good  material.  Thus 
the  scientific  treatment  of  the  subject  added  to  our  traditional 
knowledge  should  tend  to  evolve,  an  even  higher  type  of 
cookery  than  we  have  had  in  the  past." 

The  present  status  of  the  science  of  cookery  is  due,   in 
a  large  degree,  to  the  lack  of  adequate  means  of  controlling 


suits  without  first  experiencing  many  failures  and  wasting 
much  good  material. 

With  reference  to  the  use  of  a  tlurni'>im-UT  for  the  stand- 
ardization of  oven  temperatures  Miss  M.  H.  \  an  .\rsdale,  as- 
sistant professor  of  houseludd  arts  at  Columbia  University, 
says: 

"Regarding  the  inexperienced  Imnsevvile,  it  can  truly  be 
said  that  with  an  accurate  thermometer  her  results  would  un- 
doubtedly be  more  uniformly  good — and  we  believe  that  the 
recipe   books   of   the   future    should    not    read    merely    "bake 
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Fig.  15.— Energy  required  to  bake  sponge  cake  starling 
with  oven  hot  and  with  oven  cold. 


1.  Oven  No.  1  cold 

2.  "       "    Ihot 


3.  Oven  No.  2  cold 

4.  "        "    4  cold 


5.  Oven  No.  2  hot 

6.  "       "    4  hot 


the  temperature  of  the  food.  When  using  the-ordinary  wood 
or  coal  cooking  range  the  degree  of  heat  is  controlled  chiefly 
by  dealing  with  the  food  itself  rather  than  by  regulating  the 
heat  at  the  point  of  combustion.  The  amount  of  draft  neces- 
sary to  promote  the  combustion  of  the  fuel  causes  too  great 
a  degree  of  heat  in  the  oven  or  on  the  stove  to  enable  the 
cook  to  deal  with  the  food  in  the  proper  way  except  by  con- 
stantly watching  it,  stirring  it,  and  changing  the  position  of 
the  vessel  on  the  stove  or  in  the  oven. 

With  the  advent  of  electric  ovens  a  revolution  in  the 
methods  of  cooking  has  become  possible.  Automatic  electric 
ovens  will  probably  be  developed  in  which  the  temperatures 
will  be  accurately  controlled  and  the  necessity  of  constant 
vigilance  will  be  removed.  Some  kinds  of  food  will  even  be 
prepared  in  advance,  placed  in  the  oven,  and  without  any 
further  attention  on  the  part  of  the  housewife  the  current 
will  automatically  be  turned  on  at  a  predetermined  time. 
The  temperature  of  the  oven  will  increase  to  the  desired 
value  and  tliere  remain  constant  iinlil  the  food  is  properly 
cooked. 

With  this  method  perfected  the  advantages  of  electric 
cooking  over  the  other  methods  will  be  great  and  in  many 
cases  the  cost  will  not  be  excessive..  To  the  possibility  of 
obtaining  uniformly  well  cooked  food  should  be  added  the 
saving  to  the  housewife  in  time  and  worry,  and  the  absence 
from  the  kitchen  of  excessive  heat. 

The  present-day  problem  in  electric  cooking  is  to  de- 
Urmiuo  the  methods  of  cooking  that  will  yield  the  most  in 
milrilion  and  llavor.  and  to  formulate  definite  rules  or  direc- 
tions so  that  a  particular  article  of  food  can  be  cooked  in 
the  best  possible  manner  by  persons  of  ordinary  skill.      Tlie 
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engineer's  problem  is  then  to  design  practical  cooking  de- 
vices in  which  the  temperature  can  be  accurately  regulated 
with  a  minimum  of  attention  on  the  part  of  the  housewife. 

Electric  cooking  may  be  classified  according  to  the  tem- 
perature to  l)e  used  in  the  oven.  The  baking  of  bread,  cake, 
and  pastry  requires  a  high  oven  temperature  from  170  to 
240  deg.  cent.  In  the  average  family  where  the  oven  is  used 
intermittently  a  large  part  of  the  electricity  used  in  this 
class  of  baking  will  go  to  heat  up  the  oven  from  room  tem- 
perature to  the  required  baking  temperature.  In  other 
w'ords,  the  preheating  loss  will  be  large  compared  with  the 
radiation  and  convection  loss. 

The  preparation  of  vegetables,  cereals,  and  meats  (except 
for  searing,  broiling,  and  frying)  requires  a  low  degree  of 
heat.  SO  to  120  deg.  cent.,  applied  for  several  hours.  In  this 
class  of  cooking  the  preheating  loss  is  small  in  proportion 
to  the  radiation  and  convection  loss. 

The  increased  popularity  of  the  fireless  cooker  indicates 
that  people  arc  learning  that  food  can  be  cooked  at  tempera- 
tures lower  than  the  boiling  point  of  water.  The  particular 
temperature  nl  100  deg,  cent,  has  long  been  the  one  used  fur 
cooking  cereals,  vegetables  and  meats,  because  it  is  the  easiest 
temperature  to  maintain  at  a  constant  value  and  not  necessar- 
ily because  it  gives  the  best  possible  results.  Tlie  fact  that 
several  hours  are  required  for  the  cooking  is  not  a  disad- 
vantage when  the  process  is  automatic  and  cbics  not  re<iuire 
the  attention  i.if  the  housewife,  .\side  from  the  (luestion  oi 
the  quality  of  the  food  and  the  saving  in  electricity,  four 
hours  would  probably  be  the  best  time  to  cook  the  food. 
The  housewife  could  put  in  the  food  for  the  midday  meal 
immediately  after  breakfast  while  the  oven  was  still  hot. 
When  it  is  taken  out  she  could  put  in  the  evening  meal  so 
that  the  oven  woubl  lie  used  continuously.  The  preheating 
loss  would  thus  be  reduced  to  a  minimum.  During  the  latter 
part  of  the  afternoon  the  housewife  need  not  be  tied  to  lur 
kitchen,  as  all  that  would  be  necessary  at  this  time  would 
be  to  dish   up   the   food   and   serve   it. 

The  electric  light  and  power  companies  should  lie  in- 
terested in  perfectin,g  this  method  of  cooking  and  in  bring- 
ing it  to  the  attention  of  their  customers.  .\  combination  of 
the  electric  oven  and  the  ijopular  Tireless  cooker  would  be  a 
very  desirable  load  for  the  central  station.  It  would  be  a 
nearly  steady  all-day  load  and  would  not  interfere  with  the 
peak  load  even  in  tlie  winter  as  sulTicient  heat  can  be  stored 
in  a  well  insulated  oven  to  keep  the  food  hot  enough  to  serve 
for  an  hour  or  more  after  the  current  is  turned  off. 

Since  the  experiments  of  the  author  are  very  meagre  in 
comparison  with  the  enormous  amount  of  investigation  which 
will  be  necessary  before  tlie  art  of  cookery  will  be  reduced  to 
a  science,  it  is  thought  that  the  results  obtained  will  serve 
more  as  a  preliminary  to  further  investigation  than  as  a  basis 
for  immediate  reforms  in  the  methods  of  electric  cooking. 
Even  though  the  complete  data  were  at  hand  for  inaugurat- 
ing such  a  revidutionary  reform  in  the  methods  of  cooking, 
the  inertia  of  the  present  methods  would  be  considerable,  so 
that  the  introduction  of  definite  rules  of  time  and  tempera- 
ture would  take  a  long  time. 

In  cookery  as  in  photography  the  time  and  teni|ierature 
methods  will  benefit  the  amateur  to  a  greater  extent  than  the 
professional,  who  I>ecause  of  his  years  of  experience  and 
many  failures  in  the  learning  will  be  able  to  get  uniforndy 
good  results  with  the  less  definite  methods.  Hence  the  great- 
est field  for  an  automatic  electric  oven  will  jirobably  be  in 
the  middle  class  home  where  the  cooking  is  done  liy  the 
housewife  rather  than  by  servants. 

Summary 

1.  The  energy  lost  when  the  door  of  an  electric  oven 
was  opi.-ne<l  for  \5  secon<ls  was  found  to  vary  from  .">  to  !."> 
watt-hour.   (le])en(ling   upon    the   tem|>erature   of   the   oven. 


2.  The  time  required  for  roasting  a  rolled  rib  roast  of 
lieef  rare,  medium  rare,  and  well  done  was  determined  for 
various  oven  temperatures,  the  shortest  time  for  roasting  be- 
ing at   KiO  deg.  cent. 

;!.  The  per  cent,  loss  of  wei.ght  of  the  roasts  was  found 
to   increase   with    the   oven    temperature   used. 

I.  The  most  economical  temperature  for  preparing  rare 
and  medium  rare  roasts  was  found  to  be  too  dig.  in  each 
oven.  For  well  done  roasts  120  deg.  cent,  is  the  most  econ- 
omical   temperature. 

.").  With  electricity  at  .•f.O.".  |)er  kw.-hr.  it  is  at  least  .f.Oa 
cluaiier  to  roast  beef  at  loo  to  120  deg.  cent,  tlnin  at  IKO  deg. 

0.  It  was  found  that  at  least  1,000  walt-hr.  coidd  he  saved 
by  searing  the  roast  on  top  of  the  stove  instead  of  heating 
the  whole  oven  up  to  250  deg.  cent. 

T.  .-\  method  was  devised  for  determining  the  most  econ- 
(uuical  temperature  for  baking  bread,  cake,  and  biscuits.  The 
mniimum  time  f(jr  liaking  and  the  per  cent,  loss  of  weight 
were   determined    for    several    oven    temperatures. 

s.  The  range  of  oven  temperatures  for  baking  biscuits 
was  f.uind  to  be  from  200  to  240  deg.  cent.  .Starting  with 
the  oven  at  the  required  temiierature,  the  energy  used  in 
baking  biscuits  is  practically  the  same  for  all  oven  tempera- 
tures. If  it  is  necessary  to  heat  ui>  the  oven  from  room 
temperature,  the  most  economical  oven  temperature  is  the 
lowest  which  will  give  satisfactory  results,  i.e.,  abi>ut  200  deg. 
cent. 

'.I.  The  range  of  oven  temperatures  fru'  baking  a  small 
size  loaf  of  bread  was  found  t(p  lie  between  ISO  and  240  deg. 
cent.  Starting  with  the  oven  at  the  retpiired  temperature, 
the  most  economical  temperature  for  baking  bread  is  be- 
tween 220  and  240  deg.  cent.  When  preheating  is  included, 
the  most  economical  temperature  for  a  small  size  loaf  was 
fouuil   to   be   between   200  and   215   deg.   cent. 

10.  The  range  of  oven  tcmi)erature  for  baking  si>onge 
cake  was  found  to  be  between  ITO  and  190  deg.  cent.  For 
bakmg  sponge  cake  the  most  economical  oven  temperature 
is  the  highest  temperature  which  will  give  satisfactory  re- 
sults, i.e..  about   190  deg.  cent. 

II.  The  results  of  the  cooking  requirements  in  electric- 
ovens  indicate  that  it  is  possible  to  reduce  the  art  of  cooking 
with  electricity  t(j  an  exact  science.  If  definite  rules  of  time 
and  temperature  were  formulated  for  cooking  each  article 
of  food,  the  inexperienced  housewife  could  obtain  uniformly 
good  results  with  the  expenditure  of  a  minimum  amount  of 
attention  and   fuel. 


Good  Telephone   Advertising 

In  co-operation  with  the  Bell  Telephone  Company, 
.\lmy's.  Limited,  of  Montreal,  one  of  the  largest  deparlmental 
stores  of  the  city,  recently  installed  a  "telephone  vvinilow." 
Most  traders  are  aware  of  the  importance  of  cultivating  or- 
ders by  telephone,  and  the  window  in  question  was  designed 
to  emphasize  this  point  and  also  to  impress  upon  the  public 
the  convenience  of  this  method  of  ordering  goods  and  the 
adequate  service  given  by  the  store.  The  main  idea  of  the 
wmd.iw  is  that  every  department  is  connected  by  telephone; 
this  is  brought  out  by  a  figure  at  the  switchboard,  and  a 
number  of  instruments  with  ribbons  leading  to  the  number 
ot  the  store  featured  on  a  large  card  in  the  centre  of  the 
window.  Several  small  cards  call  attention  to  the  various 
departments  which  can  he  reached  by  phone.  On  one  side 
theie  is  the  figure  of  a  customer  about  to  order  by  phone 
anil  on  the  other  side  a  miniature  representation  of  a  lady 
slioppin.g  at  the  store. 


.\  by-law  was  jiassed  on  September  4ih  authorizing  an 
expenditure  of  $2:i,000  for  a  new  distributing  system  in 
Orangeville  to  be  connected  up  with  the  Ontario  Commis- 
sion's lines. 
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First  Annual  Convention  of  Ontario  Electrical 
Contractors— Unanimously  Vote  to  Form 
Provincial  Association— Delegates  from 
all  Points  in  the  Province  Unite  to 
Further  the  Interests  of  Elec- 
trical Contractors  and 
Dealers 

The  enthusiasm  of  the  delegates  to  the  First  Annual 
Convention  of  Ontario  Electrical  Contractors  leaves  no 
doubt  as  to  the  necessity  of  the  organization  which  has  re- 
sulted. The  register  showed  that  approximately  200  dele- 
gates and  guests  had  taken  part  in  the  proceedings.  One 
of  the  most  important  features  of  the  attendance  was  the 
very  considerable  representation  from  points  outside  of  To- 
ronto, registrations  being  noted  from  the  following  towns: 
Hamilton,  London,  Dundas,  St.  Thomas,  Stratford,  Owen 
Sound,  Orillia,  Brantford,  Kingston,  Berlin,  Sudbury,  Perth, 
Simcoe,  Brampton,  Belleville,  Oshawa,  Guelph,  Windsor  and 
Orangeville. 

The  prize  for  the  largest  attendance  was  carried  ofif  by 
Stratford,  where  there  are  six  electrical  contractors  five  of 
whom  were  in  attendance  at  the  convention. 

Probably  the  most  important  item  of  business  was  the 
formal  organization  into  an  Ontario  Electrical  Contractors' 
and  Dealers'  Association,  with  the  appointment  of  the  neces- 
sary officers.  The  voting  for  the  various  offices  resulted  as 
follows:  President,  Mr.  J.  W.  Commeford,  Toronto;  first 
vice-president,  Mr.  H.  W.  Greenleaf,  Belleville;  second  vice- 
president,  Mr.  R.  E.  Zannoth,  Windsor;  treasurer,  Mr.  M. 
S.  Soulles,  Oshawa;  secretary,  Mr.  R.  D.  Earle,  Toronto. 

The    proceedings   opened   on    Monday   afternoon    in    the 
convention  rooms,  Xo.  2  College  Street,  with  a  good  repre 
sentative   attendance.      Mayor   Church   and   various   members 
of   the   Board   of   Control   and   of  the   City    Council   were  on 
hand  to  welcome  the  delegates  to  the  city. 

Organization  and  Its  Merits 

To  Mr.  E.  A.  Uiury.  Ttirontu.  fell  the  honor  of  pre- 
senting the  first  paper.  Mr.  Drury  took  for  his  topic  "Organ- 
ization and  its  Merits,  with  Particular  Reference  to  our  own 
Organization."  Mr.  Drury's  paper  is  printed  below.  Com 
ing,  as  it  did,  at  a  time  when  the  delegates  were  considering 
the  question  of  organization  with  an  open  mind,  Mr.  Drury's 
presentation  of  this  matter  exerted  a  very  wide  influence  oti 
the  organization  proceedings  which  were  so  successfully 
carried  out  a  little  later  in  the  day,  when  the  above  officers 
were  selected. 

The  papers  throughout  must  l)e  considered  of  a  very 
high  order,  and  the  discussions  were  highly  intelligent  and 
animated,  demonstrating  the  fact  that  there  are  many  very 
forceful   speakers   in    the    electrical   contracting   profession. 

Mr.  J.  W.  Commeford  presided  throughout  with  credit 
alike  to  himself  and  the  association.  Mr.  Commeford  also 
acted  as  chairman  at  the  Banquet  on  Tuesday  evening  where 
the  contractors  and  tluir  friends,  wliicl)  included   representa- 


tives of  the  City  Council  and  Board  of  Control,  the  Toronto 
Electric  Light  Company,  the  Toronto  Hydro-Electric  Sys- 
tem, Hydro  Electric  Power  Commission  of  Ontario  and  other 
prominent  organizations,  spent  a  most  profitable  and  enjoy- 
a])le  time.  Xo  thought  or  expense  was  spared  in  making  the 
evening  as  full  of  sociability  as  possible.  Everybody  had  a 
good  time. 

An  outstanding  feature  of  the  Convention  proceedings 
throughout  was  the  very  noticeable  unanimity,  the  friendly 
relations,  existing  among  the  different  delegates,  although  in 
many  cases  they  were  keen  competitors  with  one  another. 
This  promises  well  for  the  success  of  this  organization.. 
There  are  some  things,  of  course,  which  we  do  not  care  to 
discuss  with  our  keenest  competitors,  but  there  are  many 
points  in  the  electrical  contracting  field  which  represent 
troubles  to  all  contractors  alike,  and  nothing  but  good  can 
come  from  heart  to  heart  talks  and  an  exchange  of  exper- 
iences, having  in  view  the  removal  of  these  troubles.  One 
of  the  difticulties  of  the  electrical  contracting  profession  in 
Canada  up  to  the  present  time  has  not  been  so  much  that 
tlie  difficulties  were  not  recognized,  as  that  there  has  been 
no  organization  ready  to  use  their  influence  towards  rectify- 
ing these  evils.  We  foresee  in  the  new  Association  an  era 
of  very  greatly  improved  general  conditions  for  the  elec- 
trical contractor,  and  much  more  workable  relations  betweer. 
the  contractor,  the  dealer,  the  jobber,  the  central  station  and 
the   manufacturer. 

Talk  on  Advertising 

Mr.  Frank  H.  Rowe,  of  the  Toronto  Advertising  Club, 
gave  a  most  interesting  talk  at  the  Monday  evening  session 
on  the  advantages  and  possibilities  of  advertising.  Mr. 
Rowe  explained  that  advertising  is  no  longer  a  game  of 
chance.  Dividends  are  as  certain  from  investments  in  ad- 
vertising as  any  other  investments,  if  the  same  care  is  taken 
in  spending  your  money  judiciously.  Quite  too  often,  it  is 
true,  the  wrong  medium  is  used  or  "copy"  is  not  as  attractive 
or  otherwise  well  worded  as  it  might  be.  Where  a  dealer 
or  contractor  is  spending  money  for  newspaper  or  other 
forms  of  advertising  and  does  not  appear  to  have  the  spe- 
cial knack  of  making  his  advertisements  bring  in  the  desired 
result,  Mr.  Rowe  strongly  advised  the  cmi)loyment  of  skilled 
advertisement   writers. 

A  number  of  very  heli)ful  suggestions  were  made  by  the 
speaker,  one  of  which  was  the  use  of  a  large  and  attractive 
card  in  connection  witli  window  displays.  For  example. 
Mr.  Rowe  suggested  that  a  card,  say  4  ft.  x  2  ft.,  having  an 
item  of  news  telling  the  number  of  towers  carrying  the  high 
transmission  line  between  Toronto  and  Niagara  Falls  would 
be  of  sufficient  interest  to  halt  the  ordinary  passer-by.  The 
large  card  has  now  served  its  jiurpose  and  the  passer-by 
having  stopped  to  look  at  the  card  will  next  look  the  win- 
dow over  and  very  possibly  find  something  of  interest.  These 
cards  should  be  clianged  fre<iuently.  Give  the  passer-by  the 
impression  that  there  is  always  something  new  going  on  in 
your  store,  and  if  possil>le  gel  him  into  the  habit  of  expect- 
ing to  lind  a  lieu    window  display  periodically,  once  a  week 
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say,   or   if  possible   every   day.      It    is   cheap   advertising   and 
one  of  the  most   effective. 

Society  for  Electrical  Development 
Mr.  Geo.  W.  Hill,  of  New  York,  was  present  for  the 
Society  of  Electrical  Development,  and  explained  at  length 
the  aims  and  accomplishments  of  that  Society.  The  key- 
note of  his  address  was  "co-operation"  and  he  instanced 
many  cases  where  contractors  might  improve  their  working 
conditions  by  closer  co-operation  among  faeniselves  and 
with  the  dealer,  central  station,  the  jobber  and  the  manu- 
facturer. 

A  Proper  Accounting  System 
One  (if  the  most  important  addresses  was  on  the  sub- 
ject of  a  proper  accounting  system  for  electrical  dealers  and 
contractors.  The  Association  is  indebted  to  Mr.  Jones  of 
the  Cleveland  Electrical  Contractors'  Association  for  a  talk 
on  this  subject  and  an  illustration  of  a  very  simple  though 
complete  system  that  has  been  found  to  work  out  satis- 
factorily in  a  large  number  of  cities  and  towns  in  the  United 
States.  A  sample  of  the  forms  and  books  necessary  was 
left  with  the  secretary  of  the  association  and  will  be  avail- 
able for  inspection  by  any  Canadian  contractor  who  may 
be  interested.  Mr.  Jones  emphasized  the  necessity  of  an 
accounting  system  for  a  contractor  being  simple  in  its  oper- 
ation. A  systematic  system  of  accounting  is  none  the  less 
important,  however.  Especially  he  emphasized  the  neces- 
sity of  looking  after  the  item  of  over-head  expenses.  Quite 
often  one  meets  an  electrical  contractor  who  deludes  liim- 
self  with  the  idea  that  he  has  no  over-head  expenses.  Mr. 
Jones,  however,  feels  that  there  is  no  such  contractor  in 
existence  and  this  opinion,  we  believe,  was  generally  shared 
by  the  delegates  present.  The  items  particularly  emplia- 
sized  by  the  speaker  which  must  be  taken  into  consideration, 
and  which  can  be  so  worked  as  to  include  all  other  items, 
were   time,  material  and  over-head. 

Hydro  Inspection  Rules 

Mr.  H.  F.  Strickland,  Chief  Inspector  of  the  Hydro 
Electric  Power  Commission  of  Ontario,  made  his  first  public 
appearance  since  his  operation  for  appendicitis  and  received 
an  ovation.  The  delegates  kept  Mr.  Strictland  busy  the 
greater  part  of  one  morning  discussing  and  answering  ques- 
tions on  points  in  dispute  in  connection  with  the  rules  and 
regulations   of   the    Commission. 

Workmen's  Compensation  Act 

The  Workmen's  Compensation  Act  of  Ontario  as  it  af- 
fects electrical  contractors  was  discussed  by  Mr.  E.  M. 
Trowern,  secretary  of  the  Retail  Merchants'  Association  of 
Canada.  Mr.  Trowern  placed  himself  on  record  as  unalter- 
ably opposed  to  the  Workmen's  Compensation  Act,  as  he 
considered  it  one  of  the  most  iniquitous  pieces  of  legislation 
over  placed  upon  the  statute  books.  In  connection  with  this 
same  question  Mr.  Hinsdale,  advisor  to  the  Workmen's 
Compensation  Board,  very  kindly  attended  one  of  the  ses- 
sions to  explain  the  working  of  the  act  and  to  answer  any 
([uestions  regarding  the  interpretation  of  the  act  in  par- 
ticular cases  which  had  come  to  the  attention  or  the  ex- 
perience of  any  members  present.  The  opinion  was  ex- 
pressed by  more  than  one  delegate  that  electrical  contractor 
emi)loyers  were  not  properly  placed  in  class  38,  which  in- 
cludes large  central  stations  where  men  are  exposed  to  the 
dangers  of  high  tension  lines  and  complicated  switching  ar- 
rangements. 

Electrical  Employers'  Association 

Mr.  Maclachlan,  speaking  for  the  Electrical  Employers' 
Association,  of  which  he  is  secretary,  gave  statistics  to  show 
that  though  the  percentage  of  electrical  contractors  in  this 
class  (Class  38)  was  only  approximately  15  per  cent,  of  the 
total — their  fatalities  since  tlie  act  had  been  in  force  had  been 


40  per  cent  of  the  total — in  other  words  2  out  of  a  total  of  5. 
It  was  pointed  out,  however,  by  both  Mr.  Maclachlan  and  Mr. 
Hinsdale  that  if  at  the  end  of  the  year  the  electrical  contrac- 
tors were  found  to  be  linked  up  with  a  class  that  showed 
greater  hazards  than  the  electrical  contracting  class  alone,  ad- 
justments would  no  doubt  be  made  so  that  the  electrical  con- 
tractors would  be  placed  on  an  equitable  footing  as  far  as 
premium   payments  were  concerned. 

An  interesting  point  was  raised  by  one  of  the  delegates 
as  to  the  working  of  the  act  in  case  of  a  transfer  of  control 
from  a  private  company  to  a  municipal  corporation,  or  vice 
versa.  Who  would  carry  the  load  of  the  payments  after 
the  transfer  was  made?  Mr.  Hinsdale  made  it  plain  that  the 
Act  would  be  interpreted  to  place  this  load  on  that  class  to 
which  the  party  in  control  belonged  at  the  time  the  accident 
occurred. 

Value  of  Trade  Magazine 

Mr.  G.  C.  Keith  read  an  interesting  paper  on  "The  Rela- 
tion of  the  Trade  Magazine  to  the  Trade  and  to  the  Elec- 
trical Contractors'  Association."  Mr.  Keith  pointed  out  the 
value  of  a  Trade  Magazine  in  distributing  information  of 
new  equipments,  new  methods  of  installation  and  organiza- 
tion, systems  of  accounting,  reporting  convention  proceed- 
ings, and  so  on.  Progress  along  nearly  every  electrical  line 
is  taking  place  at  such  a  rapid  rate  that  one  cannot  hope 
to  keep  pace  except  through  the  Trade  Magazine  which 
presumably  keeps  in  touch  with  the  latest  developments  and 
presents  these  to  its  readers  in  brief  and  easily  digested 
form. 

Do  It  Electrically 

A  paper  on  "Do  it  Electrically"  presented  by  Mr.  Wal- 
ter Carr  contained  a  num1)er  of  suggestions  looking  to  the 
more  extended  use  of  electrical  equipment,  particularly  in 
the  home.  The  paper  pointed  to  the  necessity  of  contrac- 
tors using  always  their  best  endeavors  to  make  their  instal- 
lations as  complete  as  possible  having  in  mind  not  only  the 
requirements  and  demands  of  the  present  day,  but  keeping 
prominently  in  view  the  fact  that  if  the  next  few  years 
show  an  equal  development  with  the  last  few  in  electrical 
progress,  electricity  in  the  home  will  become  infinitely  more 
general  and  the  demands  for  electrical  appliances  and  the 
importance  of  using  electrical  appliances  will  have  become 
much  more  urgent  Referring  to  the  cost  of  electric  cook- 
ing, for  example,  it  was  pointed  out  that  general  impres- 
sions regarding  this  matter  are  usually  in  error,  and  figures 
were  quoted  showing  the  average  of  some  forty  families  in 
Toronto  varying  in  number  from  3  to  7  persons  each.  These 
figures  showed  that  the  average  consumption  including  cook- 
ing, lighting  and  all  other  ordinary  household  uses  of  elec- 
tricity average  only  20.5  kw.h.  per  person  per  month,  or  at 
the  rate  charged  in  Toronto  at  a  cost  of  35.4c.  per  person 
per  month.  These  figures  would  seem  to  dispose  entirely 
of  the  contention  that  cooking  by  gas  is  cheaper  than  cook- 
ing by  electricity. 

Other  interesting  papers  which  are  produced  below, 
either  in  complete  form  or  copiously  extracted,  include  a 
discussion  on  "Licensing  Electric  Contractors,"  by  Mr.  F.  C. 
Whatmough,  Stratford;  "The  Relation  of  the  Jobber  to  the 
Dealer  and  Contractor,  and  the  Jobber's  Function  in  the 
Trade,"  by  Mr.  C.  A.  McLean,  Toronto;  "The  Re-sale  Prob- 
lem," by  Mr.  Geo.  T.  Dale,  Toronto. 

No  report  of  this  convention  would  be  complete  with- 
out mention  of  the  excellent  exhibits  displayed  by  a  number 
of  jobbing  firms  during  the  convention  dates.  These  in- 
cluded attractive  displays  by  the  Flexible  Conduit  Company, 
Guelph;  P.  N.  Wettlaufer;  Norton  Telephone  Co.;  Metro- 
politan Engineering  Co.;  Factory  Products;  Canadian  Gen- 
eral Electric  Co.,  Northern  Electric  Co.,  and  Canadian  Car- 
bon Co. 
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Organization  of  Contractors  and  Its  Merits 

With  Particular  Reference  to  our  Organization 

By   Mr.  E.  A.  Drury* 


I  think  this  meeting  has  demonstrated  the  need  of  an 
organization.  The  first  need  in  an  organization  is  to  know 
each  other.  We  who  compete  with  each  other  and  who  work 
in  the  same  line  of  business  under  the  same  conditions,  if 
we  know  our  competitors  and  if  we  have  a  good  feeling 
towards  them,  naturally  meet  a  rosier  side  of  the  situa- 
tion, and  we  remember  some  of  the  good  points  and  forget 
some  of  the  bad  points  that  we  would  otherwise  see. 

The  power  companies  to-day  have  an  enormous  invest- 
ment, and  they  realize  they  must  sell  their  power  in  order 
to  get  returns,  and  that  wiring  and  the  other  things  inci- 
dental to  their  business  must  be  done  by  us  or  somebody 
else,  and  they  are  having  it  done  and  in  some  cases  leaving 
us  otit  of  account  altogether,  and  we  are  being  forced  to  the 
wall.  It  has  come  to  the  point  where  we  must  either 
organize  and  do  the  work  that  they  are  doing  better  than 
they  do  it  or  go  out  of  business.  The  power  companies  go 
to  the  manufacturers  and  induce  them  to  use  electric  power, 
and  they  want  to  get  it  installed.  The  point  is  the  power 
companies  are  not  going  to  stop  there  but  they  will  see  that 
they  are  using  it,  and  we  must  show  the  power  companies 
that  we  are  the  best  people  to  do  this  work.  That  is  a  ques- 
tion that  must  be  solved  by  the  electrical  contractors  as  a 
body. 

\V<  have  to-day  in  the  province  of  Ontario  an  inspection 
department  which  makes  rules  and  regulations  for  the  whole 
province,  and  the  Toronto  man  knows  what  he  wants,  the 
Hamilton  man  knows  what  he  wants,  the  St.  Catharines  man 
or  the  Ottawa  man  knows  what  he  wants,  but  there  is  no 
organization  behind  us  and  we  have  not  settled  what  is  in 
the  best  interests  of  all  of  us,  and  the  consequence  is  if  any- 
one in  the  province  wants  to  get  any  legislation  passed  he 
is  met  with  obstruction  from  sources  where  he  should  receive 
help.  For  instance,  in  the  city  of  Toronto  some  months  ago 
the  Provincial  Commission  started  to  enforce  their  rules 
our  way  and  get  a  great  many  of  the  electrical  contractors 
said,  "here,  you  are  going  too  far,  you  are  not  doing  this 
thing  the  right  way."  and  when  we  saw  some  of  them  about 
it  they  said  "why  didn't  you  tell  us  this  was  going  to  hap- 
pen, why .  didn't  you  do  something  for  us?"  Now,  we  did 
not  know  who  the  contractors  were  and  we  could  not  chase 
around   every  place   after   them. 

Study  the  Laws 

Then  we  should  liecome  conversant  with  the  law.  If 
we  have  to  keep  the  law  it  is  up  to  us  to  shape  that  law  to 
suit  our  own  interests,  to  suit  the  interests  of  the  electrical 
contractors.  You  cannot  do  that  alone  and  neither  can  I. 
and  neither  can.  the  man  in  any  other  place,  but  we  can  do 
it  as  a  provincial  organizatiim,  and  when  they  come  to  en- 
force the  law  they  have  the  contractors  behind  them.  We 
realize  it  is  to  our  financial  interest  to  see  a  law  put  in  a 
a  position  so  that  it  can  be  enforced.  We  realize  to-day 
that  the  inspection  department  is  and  should  be  a  help  to 
the   legitimate   electrical   contractor. 

Then  another  thing,  if  we  meet  together  and  you  get 
my  viewpoint  and  I  get  your  viewpoint  we  can  come  to  an 
understanding  as  to  which  is  the  proper  way,  and  then  when 
we  go  and  ask  for  something  we  go  as  a  body,  and  we  have 
more  chance  of  getting  what  we  want  lliaii  if  we  go  in- 
dividually. 

There  is  another  question  which   I   iniulii   icucli  on  aiul 
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which  will  be  brought  up  later,  the  question  of  workmen's 
compensation.  The  vast  majority  of  the  contractors,  the 
same  as  the  other  people  in  the  province  say  they  arc  in 
favor  of  workmen's  compensation,  but  the  point  is,  are  they 
in  favor  of  the  law  as  it  is  on  the  statute  book  to-day?  Do 
they  understand  the  position  of  the  law  to-day,  and  how  their 
interests  are  protected?  We  cannot  go  into  this  question  in- 
dividually, for  it  is  too  complicated  for  many  of  us  to  under- 
stand. With  an  organization  we  can  appoint  a  committee  to- 
go  into  the  matter  and  we  could  clearly  understand  it.  and 
we  could  then  go  to  the  Legislature  and  ask  for  any  change 
that  we  thought  wise.  I  am  satisfied  after  the  electrical 
contractors  look  into  this  matter  they  will  realize  that  the 
law  is  not  in  their  interest.  They  are  placed  in  a  class  with 
people  who  should  not  be  in  that  class,  and  it  is  up  to  us  to 
organize  and  appoint  somebody  to  look  into  this  question, 
and  when  we  go  to  the  Legislature  they  will  know  there 
is  power  behind  us. 

Consumer  Buys  from  Wholesaler 

The  electrical  contractor  to-day  buys  his  material  from 
the  wholesale  houses  to  sell  again.  That  is  one  of  the  ways 
that  he  hopes  to  make  a  living,  but  you  all  know  the  cus- 
tomer can  go  to  the  wholesaler  and  buy  the  material  as 
cheaply  as  you  can,  and  the  consequence  is  the  contractor  is 
prevented  from  making  anything  on  the  material,  and  in 
some  cases  it  has  forced  good  men  to  the  wall.  Now,  we 
want  to  show  the  people  who  sell  us  goods  that  we  are  buy- 
ing the  greatest  percentage  of  their  goods,  that  while  they 
may  be  able  to  sell  ten  or  fifteen  per  cent,  of  their  output 
outside  they  sell  85  per  cent,  to  us,  and  if  they  do  not  play 
fair  we  will  certainly  not  play  fair  with  them.  We  want  to 
show  them  that  we  are  a  power  and  we  will  use  that  power 
in  order  to  get  what  is  right,  and  the  way  to  do  this  is  to 
have  an  organization. 

Then  there  is  another  important  question.  We  compete 
to-day  with  men  who  do  not  understand  about  financing  their 
liusiness.  They  do  not  know  where  their  profits  come  from 
or  how  their  losses  come  about  on  account  of  the  crude 
method  of  bookkeeping  they  are  following.  W'e  cannot  give 
the  best  accounting  system  in  one  afternoon,  but  we  can 
show  the  contractor  how  very  necessary  it  is  for  him  to 
understand  what  margin  is  necessary  for  him  to  carry  on 
his  business,  and  when  you  get  him  to  understand  that  you 
have  got  a  man  who  understands  what  he  must  have  in  or- 
der to  stay  in  business  instead  of  having  an  unfair  coni- 
l)etitor  you  have  a  man  that  you  can  meet  on  an  equal  foot- 
ing. I  think  myself  if  this  convention  does  that  one  thing, 
educates  a  man  who  desires  to  play  fair  but  who  does  not 
know  how,  to  play  fair,  it  has  accomplished  a  great  deal.  I 
do  not  myself  understand  bookkeeping  very  well,  but  I  know 
that  it  is  necessary  for  me  to  put  something  on  for  my  over- 
head expense,  and  it  is  up  to  me  to  study  the  costs  a  little 
more  to  become  conversant  with  that  department.  When  a 
contractor  gets  to  understand  this  then  he  is  in  a  position 
to   do   business   honestly   and    squarely   with   all. 

We  are  somewhat  different  from  the  other  retail  trades. 
A  man  only  buys  hardware  when  he  needs  it,  or  any  other 
commodity  on  the  market.  What  we  have  to  do  to-day  is  to 
convince  people  that  they  need  everything  electrical.  We 
want  to  show  them  the  devices  that  are  on  the  market,  and 
we  want  to  convince  them  they  are  abs(dulely  indispensable 
and  they  nuist  have  them.  That  is  the  only  way  we  are 
going  to  stay   in   tbc  Imsiness.  but   you  uiulersland  you  can- 
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not  do  it  alone,  and  I  cannot  do  it  alone.  Iiiit  through  an 
organization  we  can.  By  organization  we  can  do  this  thing 
far  better  than  it  has  been  done  in  the  past,  and  it  will  give 
us  far  better  results.  If  we  do  not  do  it  the  power  companies 
are  going  to  do  it.  I  think  I  can  say  candidly,  in  Toronto 
there  are  very,  very  few  real  electrical  jobbers.  The  Hydro 
and  Toronto  Electric  Light  spend  possibly  thousands  of  dol- 
lars organizing  their  concerns  and  demonstrating  electrical 
devices  because  they  realize  what  is  coming  bacjc  to  them. 
Now,  instead  of  having  one  or  two  show  rooms  they  could 
have  hundreds  of  show  rooms  where  electrical  devices  could 
be  shown  to  advantage,  and  they  would  have  our  stores  in- 
ducing people  to  use  those  goods.  They  would  gain  more 
by  the  organization  of  our  craft  than  any  other  person,  and 
we  would  gain  because  we  would  demonstrate  our  useful- 
ness. It  is  up  to  us  to  do  this.  The  supply  houses  to-day 
show  electrical  devices  in  their  windows  that  are  sold  by 
manufacturers  who  make  no  effort  at  all  to  sell  to  us  as 
retailers  because  they  know  a  retail  man  is  not  going  to 
sell  an  iron  if  he  only  makes  15  or  30  cents.  When  the  con- 
tractor knows  he  is  only  getting  15  cents  out  of  every  .$3.00 
he  says  "nothing  doing."  We  have  got  to  show  these  manu- 
facturers that  we  are  the  market,  we  are  the  people  who  are 
going  to  sell  their  goods,  and  if  they  do  not  play  fair  with 
us  they  will  not  be  able  to  sell  any  of  their  goods.  As  soon 
as  we  demonstrate  to  the  manufacturers  our  ability  to  sell 


I  am  satisfied  they  will  not  only  help  us  but  will  boost  us  in 
our   endeavor   to   sell    their   goods. 

Then  throughout  the  province  of  Ontario  I  am  sure  there 
are  thousands  of  places  yet  unwired,  and  these  are  good 
prospects  for  us  who  desire  to  wire  them.  The  building 
trade  is  practically  dead  and  we  need  more  business.  Now, 
if  I  go  to  that  man  who  has  a  house  that  needs  wiring  or 
write  a  letter  to  him  and  go  to  a  lot  of  trouble  to  induce 
him  to  wire  it,  or  get  the  tenant  to  get  after  the  landlo.rd, 
the  chances  are  after  all  my  trouble  and  spending  perhaps 
live  or  ten  hours  at  it  Bill  Jones  will  get  the  job.  It  is  the 
work  of  an  organization  to  do  this  work  and  some  of  us 
get  the  job  and  we  will  get  the  benefit.  I  am  not  doing  the 
publicity  work  alone  and  neither  are  you,  but  we  can  get 
together  and  we  will  gain  by  this  publicity,  and  we  can 
get  after  the  old  house  wiring  work  as  it  has  never  been 
done  before. 

Get  After  Un-wired  Houses 

I  want  to  tell  you  if  we  do  not  get  after  this  kind  of 
work  the  power  companies  will.  They  have  the  poles  strung 
along  the  streets  and  it  is  not  a  great  deal  of  expense  to  put 
in  the  extra  service.  I  have  known  places  where  the , power 
companies  have  wired  the  houses  free  of  charge.  Just  think 
of  the  amount  of  wiring  the  power  companies  are  doing  both 
in  Toronto  and  elsewhere  free.  I  am  told  the  Toronto  Elec- 
tric   Light   are   supplying   lamps   free.      Now.   this   has   to   be 
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Stopped  when  j'oii  can  stop  it  or  you  won't  be  able  to  stop 
it  at  all,  and  that  means  organization,  either  we  have  to 
organize  and  do  something  for  ourselves,  or  they  will  do 
it.  Possibly  some  contractors  will  say,  oh,  we  do  not  want 
house  wiring,  but  they  do  want  factory  wiring.  Now,  just 
as  soon  as  you  convince  people  that  electric  light  is  a  nice 
thing  to  have,  just  as  soon  as  you  convince  them  that  the 
electric  iron  is  a  boon,  and  the  electric  vacuum  is  a  com- 
fort, and  the  electric  washing  machine  is  a  dandy,  they  will 
advertise  it  to  their  neighbors  and  induce  them  to  buy  these 
things;  just  as  soon  as  you  show  them  that  everything  elec- 
trical is  a  necessity,  just  so  soon  will  you  show  the  manu- 
facturer the  absolute  necessity  to  install  electric  apparatus 
in  his  factory.  I  do  not  think  I  would  be  out  of  my  count 
if  I  said  three-fifths  of  the  factories  in  Toronto  did  not  have 
electric  wiring  in  them.  Now,  there  is  not  a  factory  in  Can- 
ada that  has  not  some  use  for  electric  power,  and  it  is  up 
to  us  to  show  them  its  uses,  it  is  up  to  us  to  demonstrate 
its  cheapness,  and  the  more  they  use  the  cheaper  it  will  be. 
There  is  not  more  than  one  bakery  in  Toronto  with  elec- 
tric power.  One  fellow  has  got  it,  and  we  have  to  demon- 
strate to  the  other  fellows  they  must  get  it  too  or  get  out 
of  business.  We  must  get  after  all  these  institutions  as  they 
have  not  been  got  after  before,  and  we  can  only  do  this 
properly  by  having  an  organization.  We  can  spend  a  small 
amount  of  money  individually  and  get  greater  results  from 
it  in   that  way. 

Must  Organize 

I  think  you  all  realize  how  absolutely  necessary  it  is 
that  we  should  get  together,  but  it  is  no  use  saying  we 
must  get  together  and  walking  away.  We  must  get  to- 
gether and  organize,  and  I  will  move  that  the  electrical 
dealers  and  contractors  of  the  province  of  Ontario  organize 
in  a  provincial  association  for  mutual  benefit  and  protection 
and  that  a  committee  of  three,  together  with  the  mover  and 
seconder  of  this  resolution  be  appointed  to  consider  the  de- 
tails of  such  organization  and  present  a  report  with  recom- 
mendations to  the  afternoon  session  on  Tuesday. 


The  motion  was  seconded  by  Mr.  Zannoth.  of  Windsor, 
and  the  President  put  the  motion,  which  was  carried  unani- 
mously. 

In  supporting  the  motion  Mr.  Zannuth  said  he  was  glad 
he  had  come  to  Toronto  to  attend  the  convention  and  how 
glad  he  was  that  an  organization  was  in  progress.  He 
said  he  thought  education  was  a  paramount  need  in  such  an 
organization  so  that  the  contractors  and  dealers  would  con- 
duct their  business  in  a  profitaljle  manner,  and  not  only  con- 
duct it  profitably  but  squarely,  so  that  every  man  in  the  or- 
ganization would  have  an  equal  chance  to  get  the  business. 
He  was  not  in  favor  of  setting  a  scale  of  prices  but  was 
strongly  in  favor  of  the  organization  undertaking  the  educa- 
tion of  its  individual  members  so  that  each  one  would  know 
how  much  it  was  going  to  cost  him  to  do  a  certain  work 
and  to  include  in  that  cost  his  overhead  expenses.  He  had, 
he  said,  heard  murmurings  of  dissatisfaction  all  over  the 
province  on  account  of  the  plan  adopted  by  various  power 
companies  of  putting  in  a  line  of  appliances  and  selling  them 
at  practically  cost,  thereby  preventing  the  legitimate  dealer, 
who  had  to  pay  his  taxes  and  dues  to  the  government,  from 
undertaking  the  work  with  a  margin  of  profit.  It  could  not 
be  said  that  the  power  companies  were  not  properly  look- 
ing after  their  own  interests,  but  it  meant  that  the  dealers 
and  contractors  must  give  better  service.  He  did  not  mean 
that  the  contractor  did  not  do  good  work  but  there  were  a 
great  many  things  in  the  way  of  electrical  installation  that 
he  might  push  which  would  increase  consumption  and  give 
consumers  more  satisfaction  than  they  were  at  present  get- 
ting. There  were,  he  said,  a  great  many  other  uses  for  cur- 
rent than  for  lighting  purposes  and  the  dealers  and  contrac- 
tors should  bring  this  to  the  notice  of  the  consumer  and  in 
this  way  give  satisfaction  to  the  power  company  in  the  dis- 
trict. He  sincerely  hoped  that  the  organization  would  be  a 
success  and  not  be  one  in  name  only,  and  he  felt  sure  that 
many  good   results  would  be  accomplished. 

Mr.  Greenleaf,  of  Belleville.  Mr.  Smith,  of  Perth,  Mr. 
Martin,  of  St.  Catharines,  and  Mr.  De  Guerre,  of  Oshawa, 
were  appointed  a  committee  to  report  on  organization. 


Relation  of  Jobber  to  Dealer  and  Contractor 

And  the  Jobber's  Function  in  the  Trade 

By  Mr.  C.  A.  McLean' 


This  subject  as  you  will  note  is  divided  into  two  clauses, 
and  I  will  discuss  first  the  latter  clause  which  is  the  jobbers' 
function  in  the  trade,  meaning  to  the  electrical  trade.  Pres- 
ent day  conditions  are  such  in  the  electrical  trade,  as  in 
other  trades  that  no  middle  man  can  successfully  continue 
in  business  who  does  not  fill  a  real  want  an  do  a  real  ser- 
vice, and  to  many  of  you  it  may  appear  there  is  little  justi- 
fication for  the  jobber  in  the  electrical  trade  to-day.  It 
may  seem  the  manufacturer  can  deal  to  better  advantage 
direct  with  the  trade.  Such,  however,  is  by  no  means  the 
case,  and  the  most  convincing  proof  of  the  usefulness  of 
the  jobber  lies  in  the  fact  that  those  manufacturers  who  are 
making  good  in  the  electrical  line  seek  to  market  their 
product  through  the  jobber,  and  the  stronger  and  better 
known  they  become  the  more  they  insist  on  marketing  their 
goods  through  this  source.  There  are  several  reasons  for 
this  attitude.  The  jobber  buys  their  products  in  standard 
packages  or  multiples  of  standard  packages  which  means 
fewer  shipments  and  less  costly  packing.  Then  they  find 
they  can  confine  their  business  to  a  small  number  of  large 
accounts  rather  than  to  a  large  number  of  small  ones,  and 
their  credit  risks  are  reduced  to  a  very  small  margin.    Then 
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they  can  employ  fewer  salesmen  and  yet  adequately  cover 
the  distribution  of  their  product  over  a  wide  territory.  De- 
liveries from  the  jobber's  warehouse  are  much  quicker  than 
from  the  factory.  These  substantial  savings  will  repay  the 
manufacturer  for  whatever  margin  of  protection  he  gives 
the  jobber.  Without  the  jobber  he  knows  the  trade  prices 
would  have  to  be  raised  to  cover  the  extra  cost  of  selling. 
Turning  now  to  the  functions  of  the  jobber  to  the  elec- 
trical trade  we  find  in  the  first  place  the  jobber  is  a  mer- 
chandise distributor.  Goods  that  appeal  to  him  as  sale- 
able are  brought  from  Canadian  factories  and  .-Vmerican  fac- 
tories and  even  from  Europe,  and  through  his  salesmen 
their  merits  are  put  before  the  trade  in  his  territory.  The 
dealer's  investment  in  merchandise  is  more  than  cut  in  two 
by  the  jobber,  because  whereas  the  dealer  would  have  to 
order  fr<im  the  manufacturer  in  standard  packages  or  pay 
exhorbitant  prices  on  broken  i)ackagcs  he  may  order  from 
the  jobber  his  fortnightly  or  weekly  requirements  in  any 
line,  and  he  may  combine  everything  he  needs  in  one  ship- 
ment, which  means  a  tremendous  saving  in  freight  rates  and 
fre<iuently  in  duty.  It  may  appeal  to  you  as  contractors  to 
be  good  policy  to  buy  direct  froin  the  manufacturer,  but 
before  you  do  so  count  the  cost.     There  is  the  extra  freight 
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and,  if  a  foreign  shipment,  there  is  the  cash  tied  up  in  duty 
before  you  ever  see  the  goods,  and  there  is  the  capital  you 
tie  up  in  buying  standard  packages  where  smaller  quantities 
would  serve  your  requirements,  and  in  some  cases,  especi- 
ally in  purchasing  from  American  factories,  it  is  cash  on 
delivery  instead  of  the  regular  30  day  terms  you  get  from 
the   jobbers. 

Not  only  is  the  jobber  a  merchandise  distributor  but  he 
is  the  trade's  best  banker.  Weeks  ahead  of  your  require- 
ments he  has  invested  his  money  in  goods  for  you  which 
he  feels  you  will  need  sooner  or  later,  and  if  he  feels  satis- 
lied  you  will  pay  him,  the  goods  are  yours  to  sell  thirty  days 
before  he  expects  his  cash  back,  and  frequently  carries  it 
over  for  another  thirty  days,  and  not  only  that  but  keeps 
on  selling  you  more  goods  and  keeps  a  smiling  counten- 
ance. If  you  go  to  your  banker  asking  for  extensions  and 
trying  to  work  in  an  overdraft  on  top  of  that  you  can 
imagine  what  will  happen.  The  jobber  is  a  banker  for  the 
trade  the  same  as  you  on  your  part  are  bankers  for  the  con- 
sumer. 

Jobber  is  Advance  Agent 

Then  again  the  jobber  is  the  advance  agent  of  new 
lines.  His  salesmen  are  your  personal  friends  if  he  selects 
the  right  kind  of  men,  and  we  as  wholesalers  owe  a  debt  of 
gratitude  to  the  salesman.  Being  an  ex-salesman  I  know 
the  path  of  a  salesman  is  not  a  bed  of  roses,  and  you  should 
treat  them  in  the  best  way  you  know  how.  Anything  that 
promises  well  these  salesmen  are  anxious  to  lay  before  you 
and  discuss  its  merits  with  you,  and  they  show  you  how 
to  make  a  profit  from  the  use  of  it,  and  without  the  sales- 
men the  advances  in  the  electrical  trade  would  be  very  slow 
indeed,  so  slow  that  the  manufacturers  would  hesitate  to 
bring  out  new  lines. 

Then  to  come  to  the  relation  of  the  jobber  to  the  trade 
we  will  discuss  relations  which  need  improvement.  The 
other  relations  do  not  need  discussing.  In  the  first  place 
I  lake  it  that  it  matters  not  so  much  what  price  you  pay 
for  an  article  so  long  as  you  are  satisfied  that  your  com- 
petitor cannot  buy  it  at  a  better  price.  Certain  contractors 
in  Canada  by  virtue  of  their  long  established  business  or 
for  some  other  reason  have  secured  from  certain  manufac- 
turers prices  that  are  ordinarily  given  only  to  jobbers.  This 
is  unfair  both  to  the  legitimate  jobber  and  the  legitimate 
contractor,  and  if  that  manufacturer  is  not  willing  to  admit 
the  principle  of  selling  through  the  jobber  only  he  shoi'ld 
be  willing  to  accept  the  opposition  of  the  rank  and  file  of 
the  electrical  trade,  and  he  should  not  expect  the  jobbers 
to  push  his  lines.  His  discrimination  in  favor  of  some  one 
contractor  or  two  contractors  is  likely  to  mean  the  loss  of 
valuable  contracts  to  other  contractors  who  arc  not  in  a 
position  to  figure  so  low  because  of  the  greater  cost  of  the 
material  to  them,  and  the  goods  of  such  a  manufacturer  are 
unsafe  for  both  of  us  to  handle  for  that  \ery  reason,,  and 
properly  they  should  be  under  a  system  of  boycott  by  I  lie 
legitimate    contractor    and    legitimate    wholesaler. 

Consumer  and  Jobber 

Again  a  complaint  has  been  made  that  consumers  are 
able  to  obtain  prices  from  jobbers  that  'bd  not  allow  the 
trade  a  sufficient  margin  of  profit,  which  means  they  do  not 
get  sufficient  protection.  The  annual  purchabcs  of  '^ome  con- 
sumers exceed  those  of  the  average  contr.iclor,  and  these 
are  able  to  obtain  prices  from  American  manufacturers  and 
wholesalers,  and  it  is  a  pretty  difficu't  thing  to  give  the  trade 
a  margin  of  protection  with  that  class  (jf  consur.,fr.  How- 
ever, that  matter  is  not  so  vital  as  protection  in  the  case 
of  small  consumers,  because  these  laige  consumers  usually 
maintain  their  own  electrical  statf  and  do  not  let  their  work 
out  on  contract.  With  the  greater  proportion  of  our  an- 
nual   business    with    the    smaller    consumers    it    is,    however, 


possible  to  adequately  protect  the  trade,  for  wholesalers  in 
general  who  are  willing  to  protect  the  trade  will  themselves 
establish  a  reasonable  standard  of  prices  to  which  they  will 
adhere  when  quoting  on  stock  items.  This  matter,  I  l)e- 
lieve,   is   to   come   up   later   for  discussion. 

Sometimes  contractors  fail  to  employ  a  proper  policy 
with  respect  to  the  jobber.  They  spread  their  purchases 
amongst  the  jobbers  and  manufacturers,  mail  order  houses 
and  small  factories,  or  wherever  it  may  for  the  moment 
suit  them  to  buy,  and  their  business  standing  in  any  one 
of  these  houses  is  of  small  account.  When  the  opportunity 
comes  to  secure  a  large  contract  they  frequently  have  diffi- 
culty in  securing  the  proper  amount  of  credit  because  their 
ledger  record  only  shows  small  and  scattered  purchases. 
It  would  seem  to  me  to  be  sound  policy  on  the  part  of  an 
electrical  dealer  or  contractor  to  select  one  or  more  good 
responsible  jobbers  and  to  purchase  from  them  conscien- 
tiously, and  by  watching  that  account  carefully  with  respect 
to  settlements,  and  making  settlements  promptly,  and  pay- 
ing interest  on  overdue  accounts,  etc.,  establish  a  credit 
standing  which  will  be  a  most  valuable  asset.  Your  stock 
may  grow  steadily  or  your  customers  may  be  slow  in  pay- 
ment, or  trade  may  be  dull,  but  so  long  as  you  have  a  good 
line  of  credit  you  do  not  need  to  worry. 

This  matter  of  credit  is  a  most  serious  question.  Right- 
ly or  wrongly  the  electrical  business,  particularly  the  elec- 
trical supply  business,  is  classed  by  the  banks  as  one  of 
the  building  trades  and  they  consider  its  fortunes  are  bound 
up  with  the  building  trade.  This  is  not  the  case.  It  is 
not  necessary  to  state  the  banks  have  shut  down  on  the 
speculative  builder,  and  we  as  wholesalers  are  not  inclined 
to  furnish  indirectly  or  directly  goods  to  the  speculative 
builders,  and  I  would  earnestly  warn  you  to  investigate 
very  carefully  the  financial  position  of  every  builder  from 
whom  you  contemplate  taking  a  contract.  The  banks  have 
become  very  careful  and  it  is  increasingly  hard  to  obtain 
accommodation  from  them,  all  of  which  means  that  the 
wholesaler  will  have  to  insist  on  30  day  terms,  and  that  you 
as  contractors  will  have  to  investigate  the  standing  of  your 
customers  more  carefully  so  that  you  may  be  prepared  to 
meet  your  bills  promptly.  We  feel  we  will  have  to  work 
together  for  the  next  year  or  so  with  the  idea  of  maintain- 
ing our  financial  position  intact  and  showing  the  banks  that 
the  electrical  trade  is  in  a  position  to  go  ahead  and  flourish 
in  spite  of  the  depression  in  the  building  industry.  Once 
we  have  done  that  we  have  gone  a  long  way  to  establishing 
the   status   of  this   business   in   Canada. 

Selling  to  Large  Consumer 

In  answer  to  a  question  by  one  of  the  delegates  as  to 
the  manufacturers  selling  direct  to  large  consumers  Mr. 
McLean  said,  "I  was  referring  to  the  C.  P.  R.  and  G.  T.  R. 
and  such  concerns  whose  purchases  are  so  large  that  it  is 
difficult  for  even  the  wholesaler  to  sell  them.  I  am  not 
criticising  the  policy  of  the  manufacturer  in  selling  to  the 
trade,  but  it  is  the  policy  of  selling  certain  members  of  the 
trade  at  jobbers'  prices,  not  that  the  wholesaler  loses  so 
much  business  thereby,  but  it  is  unfair  to  the  trade  in  gen- 
eral. If  on  a  certain  job  he  makes  a  saving  of  $50  in  the 
purchase  of  certain  goods  that  are  specified  he  is  in  a  posi- 
tion to  bid  just  $50  below  you  and  make  an  equal  margin 
of  profit.  I  think  the  manufacturer  should  be  open  to  rea- 
son on  that  point.  If  he  will  not  adopt  either  one  policy  or 
the  other,  either  sell  direct  to  the  trade  and  carry  the  num- 
ber of  accounts  involved,  or  sell  directly  to  the  wholesaler, 
then  it  seems  to  me  that  his  goods  should  not  be  pushed 
and  sold  by  either  the  contractor  or  the  jobber.  The  ques- 
tion of  resale  prices  to  consumers  by  the  wholesaler  is  one 
which  I  believe  is  to  be  taken  up  in  a  sulisequent  paper,  but 
speaking    for    the    wholesalers    in    Toronto,    we    are    just    as 
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anxious  as  you  that  something  definite  should  come  of  this 
and  that  a  working  basis  should  be  arrived  at  whereby  these 
objectionable  features  shall  be  eliminated.  We  are  leaving 
it  to  you  to  come  across  with  something  that  is  workal)le, 
and  I  think  you  will  find  we  will  be  responsive.  (Applause). 
The  President  expressed  his  pleasure  on  hearing  that 
the  jiibliers  were  willing  to  meet  the  dealers  and  contractors. 
He  stated  that  in  the  near  future  a  committee  would  be  ap- 
pointed to  confer  with  the  jobbers  and  their  representatives 
on   tliis  question.     He   cited   an   instance   wliere   a   contractor 


did  some  work  amounting  to  about  $200  for  niatcrial  sup- 
plied to  which  he  added  liO  per  cent.  The  gcnllcnian  who 
received  the  bill  sent  it  on  to  an  electrical  engineer,  who  in 
turn  went  to  the  wliolesale  houses  and  asked  them  for  their 
closest  prices.  .'\s  a  matter  of  fact  he  got  a  lower  price  for 
some  of  the  material  than  the  contractor  paid  for  it,  which 
was  hardly  fair,  and  all  the  contractor  got  was  a  few  cents 
on  his  time.  He  hoped  that  when  the  jobbers  and  con- 
tractors got  together  some  arrangement  could  be  made  to 
overcome   this  difficulty. 


The  Re-sale  Problem— And  Its  Effects 

Direct  Sales  to  Public  Unfair  to  Contractors 

By  Mr.  George  T.  Dale* 


The  question  that  I  have  been  asked  to  deal  with  in  this 
paper  arises  from  the  unsatisfactory  manner  in  which  the 
jobbers  handle  their  direct  sales  to  the  public. 

We  have  found  in  Toronto  that  certain  firms  sell  elec- 
trical goods  in  small  quantities,  to  the  public,  at  practically 
the  same  prices  they  do  to  the  trade  in  bulk.  I  think  that 
practically  every  member  of  this  local  section  has  suffered 
more  or  less  from  this  unfair  practice.  To  some  of  us  it 
has  been,  and  is,  a  very  serious  matter.  It  has  not  only 
aflfected  those  members  keeping  retail  electrical  stores,  but 
has  made  our  members  take  contract  and  time  and  material 
work  at  unprofitable  prices. 

The  jobbers  have  travellers  who  call  on  every  possible 
customer,  on  the  manufacturers,  the  storekeepers,  and  even 
on  the  householder.  In  fact,  one  house  even  went  so  far  as 
to  send  a  circular  letter  broadcast,  showing  a  list  of  the 
material  necessary  to  wire  a  six  room  house.  The  price 
for  these  materials  was  in  some  cases  less  than  our  mem- 
bers were  buying  at.  I  have  this  letter  with  me.  It  reads 
as  follows: — 

Jobber's  Letter  to  Consumers 
Gentlemen: — 

We  wish  to  announce  that  we  have  opened  up  a  high 
class  Electrical  Supply  House  at  the  above  address,  and  are 
carrying  a  full  and  complete  line  of  supplies,  fans  and  motors. 

We  are  offering  very  special  attractive  prices  on  the 
following  supplies,  which  are  good  only  until  July  1st  for 
$30  net: — 

1,000  ft.  No.  14  New  Code  S.  B.  Wire;  500  Split  Knobs; 
500  314  in.  x  5/10  Alphaduct;  12  Single  Pole  Flush  Switches; 
6  Three  Way  Flush  Switches;  250  ft.  yi  in.  Alphaduct;  1 
Two  Circuit  Detroit  Box  Complete;  20  ft.  yi  in.  Conduit; 
1  F.  Condulet  with  cover;  50  ft.  No.  13  D.  B.  New  Code  Wire; 
1  gross  31/2  in.  x  9  Screws;  12  Union  A.  Boxes;  6  Spacers; 
18  Solid  Brass  Switch  Plates;  3  ^  in.  Pipe  Clips;  1  I'/j  in. 
Ground  Clamps;  1  lb.  Friction  Tape;   5/2  lb.  Rubber  Tape. 

We  trust  you  will  take  advantage  of  the  above  oppor- 
tunity and   favor  us  with   an   order. 

Assuring  you  of  prompt  deb'very, 
We  remain, 

Naturally  the  householder  would  think  lhe.se  were  or- 
dinary retail  i)rices  leaving  a  legitimate  profit  to  the  con- 
tractor or  dealer.  He  would  compare  these  prices  with  any 
tender  he  received  for  such  a  job  and  decide  that  the  con- 
tractor was  trying  to  overcharge,  for  no  contractor  could 
lay  out  his  money  for  these  materials,  wait  for  his  collec- 
tions, take  the  ordinary  business  risks  and  sell  at  anything 
like   the   prices   quoted. 

Builders  getting  hold  of  this  list  would  naturally  decide 
to  buy  the  materials  themselves  and  employ  a  man  to  do  the 
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work.  Unfortunately  we  find  this  only  too  easy  for  them 
to  do.  Many  electricians  are  even  making  a  practice  of 
soliciting  business  of  that  nature.  They  tell  the  customer 
that  he  can  save  money  by  buying  his  own  material  and  pay- 
ing him  to  do  the  work.  They  will  even  look  over  the  job, 
and  make  out  a  list  of  materials  required  free  of  charge.  My 
firm  had  a  time  and  material  job  with  a  printing  firm  in  this 
city.  Part  of  the  work  had  been  finished  and  invoiced.  When 
they  were  ready  to  have  the  rest  of  the  work  done  we  started 
on  it.  but  one  of  these  men  came  along  with  this  "purchase 
your  own  material  scheme"  and  the  work  was  taken  away 
from  us. 

If  this  printer,  who  by  no  stretch  of  the  imagination  was 
entitled  to  trade  prices,  had  had  to  pay  retail  prices  for  the 
materials,  there  would  have  been  no  incentive  for  him  to 
take  his  work  away  from  the  legitimate  contractor.  Not 
only  did  we  lose  the  balance  of  this  work,  but  it  has  made  it 
difficult  for  us  to  collect  for  the  work  done. 

I  am  citing  this,  and  other  instances  in  connection  with 
our  own  business  because  they  are  the  same  problems  that 
you  have  to  deal  with,  every  one  of  you.  and  I  want  you  to 
realize  just  what  it  means  to  you. 

Customer  Gets  Prices  from  Jobber 
Two  years  ago  we  put  through  a  time  and  material  job 
for  one  of  the  large  local  oil  firms.  The  materials  ran  into 
nearly  $500.  About  a  month  after  it  was  invoiced  we  re- 
ceived a  'phone  message  to  send  a  representative  to  see  their 
superintendent.  It  sounded  as  though  there  was  another 
job  for  us  there,  so  I  went  down  personally.  Instead  of 
getting  another  job  I  gave  away  about  $75.  That  superin- 
tendent had  called  up  the  diflferent  jobbers  and  gotten  prices 
on  the  goods  in  our  invoice  and  on  the  same  quantities.  He 
showed  me  this  list  of  prices.  Some  of  them  were  below 
our  quantity  cost  price,  others  a  few  per  cent,  more,  but  all 
far  below  our  invoice  price  to  them.  Naturally  he  was  a 
pretty  wild  superintendent,  but  fortunately  for  use  he  was 
fair  minded  and  open  to  conviction.  I  was  able  to  partially 
convince  him  that  he  was  given  trade  prices,  he  acknow- 
ledged that  we  were  entitled  to  a  profit,  but  not  the  prices 
we  had  asked.  He  could  not  realize  that  the  overhead  in 
contracting  business  is  very  high.  In  the  oil  refining  busi- 
ness the  work  is  largely  automatic,  pumps  are  started  and 
left  to  do  their  own  work,  pipes  are  connected  from  vat  to 
vat  and  the  oil  left  to  flow.  There  is  a  continuous  arrival 
and  departure  of  oil,  and  naturally  the  overhead  in  their 
business  is  distributed  over  huge  quantities  of  material  so 
that   the   percentage  of  overhead   is   very   low. 

We  had  to  give  him  the  goods  at  a  jirice  that  barely 
I  U  :ire<l  our  cost  of  operation,  allowing  us  no  profit,  and  as 
lluy  are  a  large  firm,  an  important  customer,  wc  have  had 
to  do  their  work  on  that  basis  ever  since  in  order  to  hold 
them   until   such   time   as   the   present   resale   conditions   are 
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rectified.     It   should   not  have  been  possible   for  that  super-  and  this  was  for  only  a  comparatively  small  size  job.     The 

intendent    to   get    trade    prices.      If   proper   prices    had    been  prices    above,    that    they    have    received,    are    in    some    cases 

quoted  him  there  would  have  been  no  discussion  of  overhead  identical   with   those   that  we  get   from  you,   in   others  prac- 

and  we  would  have  received  the  prices  we  asked  for  without  tically  the  same,  and  the  case  of  the  3/8  bushing  less  than 

question.      This   one    instance,    and    the   jobs   we    have    done  one-half  the  price  that  you  are  charging  us.     And  yet,  in  the 

for   him   since   have   cost   us   about   $300   roughly   in   the   last  course  of  a  year  we  buy  hundreds  of  times  what  these  firms 

two  years.  do,  and  the  popular  use  of  electricity  and  consequent  use  of 

This  Work  Belongs  to  Us  electrical    supplies   is   largely   dependent   on   our   efforts   and 

You  see  the  way  this  mounts  up.     This  loss  of  legitimate  the  eflforts  of  firms  like  us. 

profit  is  on  one  firm's  business  only.     It  must  be  losing  us.  You  will  have  to  acknowledge  that  this  discloses  a  state 

losing  you,  thousands  of  dollars  yearly.  of  aiTairs  that  cannot  continue.     It  seems  to  be  peculiar  to 

Do  you  realize  that  there  are  thousands  of  manufacturers  the  electrical  trade  only.     I  have  not  heard  of  any  such  con- 
employing  their  own  electricians  because  they  can  buy  their  ditions  pertaining  to  the  other  trades. 

electrical  goods  wholesale.     You  should  be  getting  this  work.  I  a"i  writing  this  same  letter  to  each  of  the  other  supply 

It  used  to  be  yours,  you've  lost  it  and  we  must  get  it  back  houses  of  importance  in  the  city,  and  I  am  asking  them  as  I 

and   hold   it.      Is   it   any   wonder   that   so   few   electrical   con-  am  asking  you,  the  following  questions: 

tractors  are  really  successful?  Did  you  quote  the  Harness  Mfg.  Company  the 

This  condition  does  not  afTect  the  contractor  only.  Those  above  prices? 

of  you  who   have   retail   stores  would  be   able   to   sell   more  Do  you  make  a  practice  of  quoting  these  prices  or  similar 

goods  if  you  had  the  proper  backing  from  the  jobbers.     The  prices  to  the  consumer? 

goal  we  should  strive  for  is  "The  Electrical  Jobbers  Sell  to  Do  you  invariably  quote  prices  which  give  the  contractor 

the   Trade    Only."      Does    that   printer   go    to    the    boot    and  and  retailer  a  fair  protection? 

shoe  jobber  to  get  his  carpet  slippers?     No,  he  must  go  to  I  would  very  much  like  to  have  an  answer  to  these  ques- 

the  retailer.     If  a  manufacturer  finds  it  necessary  to  do  some  tions  within  the  next  few  days  and  I  am  enclosing  a  stamped 

of  his  own  electrical  work  he  should  go  to  you  storekeepers  addressed  envelope  to  make  it  convenient  for  you  to  let  me 

for  his  materials  have    it.      Vou    must    agree    that    the    statements    above    are 

This  question  is  one  that  vitally  aflfects  every  contractor  sufficient   justification    for   this   letter   and    for   my   proposed 

and  dealer  in  the  province  and   there  should  be  such  unan-  action  on  the  result  of  them, 

imity  that  the  jobbers  would  not  dare  to  sell  in  the  retail  field.  This  letter  is  not  written  with  the  idea  of  being  impertin- 

In   reference   to   the  oil   company   and   harness   company  ent  or  interfering  unduly  with  your  business  policy,  but  be- 

mentioned  before,  I  wrote  each  of  the  jobbers  this  letter  dated  cause  I  earnestly  believe  it  necessary  to  the  self  preservation 

February  23  and  in  every  case  received  replies.     I  will  give  °'   this  nrm. 

you   extracts   from   these   also,    omitting   names.      Now    here  Please  do  not  treat  this  matter  lightly,  we  are  quite  seri- 

are  the  replies- °tis  in  it.     Further,  to  the  above  I  am  considering  the  advis- 

Letter  to  Jobbers  ability   of   sending  a  copy   of  this   letter  and   a   copy   of   the 

Gentlemen' replies   received  to  all   of  the  contracting   companies   in   the 

About     two     months     ago    we     completed  a  pretty    fair  <:'ty.     It  will  only  be  fair  to  the  other  supply  companies  to 

sized  job  for  the Oil  Company.     We  were  doing  surmise  that  those  who  do  not  answer  are  not  prepared  to 

this  work  on  time  and  material  basis.     When  we  sent  in  our  sive  us  the  proper  protection. 

itemized  invoice  the  superintendent  of  the  oil  company  called  lours  respecttully, 

up  the  different  electrical  supply  companies  and  got  prices  on  The  Electrical  Maintenance  &  Repairs  Co.,  Ltd.. 

the  goods  that  we  had  invoiced  them  with.     He  then  called  P^r  Geo.  T.  Dale,  President  and  Managing  Director. 

me  up  on   the  telephone  and   requested   that   I   go   down  to  Extracts  from  Replies  Received 

see  him.     When  I  did  so  he  placed  before  me  prices  which 

were   practically   identical   with   those   that   we   had   paid   for 

the  material   supplied.     It  took  a  lot  of  talking  to  convince  "^'^   fi"^   ''   necessary,   in   order   to   meet   existing   com- 

him  that  this  was  so,  in  fact  he  has  never  been  entirely  con-  petition,  to  quote  practically  the  same  prices  for  equal  quan- 

vinced  of  that.     The  final  outcome  of  it  was  that  I  was  re-  ^'^'^^  '°  everyone  having  a  satisfactory  credit  rating.     If  we 

duced  to  the  necessity  of  settling  with  them  on  a  basis  which  ^id   not  do  this  our   competitors  would   simply  walk  in  and 

left  me  a  considerable  loss  on  the  job,  when  organization  and  'ake   the   business   away   from   us,   and   while   we   agree   with 

overhead   expenses   were   figured   in   on   the   cost.     This   is   a  >'°"  that  bona  fide  electrical  dealers  and  contractors  should 

direct   outcome   of  what   I   class   as   unfair   business   on   the  have   a   reasonable   protection,    the   problem   of   establishing 

part  of  the  supply  houses  that   quoted  the  prices.  definite  rules  governing  such  protection  is  a  very  difficult  one. 

1  determined  at  that  time  that  another  such  instance  '"^ou.  of  course,  appreciate  that  certain  large  firms  like, 
would  make  it  necessary  for  me  to  discriminate  in  placing  f"''  '"stance,  the  Massey  Harris  Company,  maintain  their 
our  orders,  to  the  end  that  we  would  deal  only  with  those  o^"  electrical  staflf  and  do  their  own  work,  and  that  such 
supply  houses  giving  us  fair  protection.  I  very  much  regret  ^""3  not  only  buy  in  large  quantities  but  their  aggregate 
to  find  that  that  time  seems  to  have  arrived.  annual  requirements  are  in  excess  of  a  great  many  electrical 

On  January  27th  we  invoiced  the  Harness  contractors.      Even    if    every   jobber    in    Toronto    agreed    to 

Mfg.  Company  with  a  job  done  under  the  same  conditions—  charge  such   firms  higher  prices  than   firms  in  the  electrical 

that   is,   time  and   material.     It   seems   from   a  letter  written  '""ade,  it  would  only  result  in  driving  the  business  out  of  the 

by  them  on  February  19th  that  they  have  likewise  got  prices  <^">'  o""  °"t  of  the  country, 

for  the  material  supplied  from  the  supply  companies.     These  "^'  '^  also  very  difficult  to  determine  where  to  draw  the 

are  as   follows: ''"e  between  legitimate  contractors  and  dealers  and  the  num- 

Reinforced  Cord per  100   ft.       $3  00  erous  day  labor  men,  who  have  no  office,  shop  or  store,  but 

5J4  Split  Knobs per  100         100  ^^'''°  *ake  contracts  and  buy  material   for  use  in  connection 

No.  14  R.  C.  Wire per  M.  ft          8  50  v/hh   such  contracts.     We  assume  that   firms  like  your  own 

3/8   Key  Sockets                                                                   16  would  object  to  equal  rates  to  such  firms." 

3/8  Bushings per  1,000         4.80  ^^■ 

2  wire  Moulding per  100         1.50  "I  have  your  letter  of  February  23rd  and  wish  to  advise 
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that  we  have  quoted  neither  of  the  companies  mentioned  in 
your  letter. 

"The  prices  that  we  quote  to  the  trade  and  general  pub- 
lic are  for  the  most  part  ones  that  are  established  by  the 
manufacturers,  and  are  largely  based  on  quantity  purchased 
at  one  time,  the  assumption  being  that  the  electrical  dealer 
and  contractor  is  in  a  position  at  all  times  to  purchase  elec- 
trical materials  that  he  is  constantly  using  in  larger  quantities, 
so  as  to  get  the  very  best  prices." 

III. 

"In  the  matter  of  a  fixed  resale  to  large  consumers,  this 
company  would  be  glad  indeed  to  maintain  any  resale  which 
was  estal>lished  by  the  majority  of  the  electrical  contractors, 
providing  said  resale  was  agreed  to  and  adhered  to  by  con- 
tractors themselves  and  also  by  the  other  supply  houses. 
So  long  as  the  contractors  have  no  established  resale 
prices,  and  so  long  as  they  continue  supporting  those  houses 
who  openly  compete  with  them  in  the  sale  of  material  to 
the  large  users,  this  company,  in  self-defence,  must  quote 
the  same  user  the  best  prices  it  can  obtain  under  the  cir- 
cumstances." 

IV. 

"In   answering   questions:    Did   we   quote   the  

Harness  Co.  the  above  prices — We  did  not. 

"Do  you  make  a  practice  of  quoting  the  prices  or  similar 
prices  to  consumers — in  some  cases  at  the  present  time  we  do. 

"Do  you  invariably  quote  prices  which  give  the  contrac- 
tor and  retailer  a  fair  protection — we  have  been  endeavoring 
to  do  this  in  nearly  all  cases  and  have  lost  considerable 
business  by  doing  it. 

"We  would  like  very  much  to  see  an  arrangement  of 
prices  where  the  contractor  can  bill  a  time  and  material  job 
and  get  a  fair  profit,  and  we  are  going  to  try  to  take  this 
question  up  through  the  electrical  section  of  the  Board  of 
Trade.  You,  of  course,  realize  at  the  present  time,  as  far 
as  we  know,  the  contractors  have  no  standard  price  for  sell- 
ing material  on  a  time  and  material  job,  and  this  would  have 
to  be  established." 

'v. 

"Considering  in  the  first  place  your  direct  questions,  we 

might  state  that   we   did   not   quote   the  Harness 

Manufacturing  Company  on  this  material  at  all.  However, 
we  are  perfectly  frank  in  stating  that  had  we  received  the 
inquiry  we  would  have  quoted  direct  at  prices  approximately 
those  you  have  named. 

"We  are  quite  in  sympathy  with  the  view  you  take  of 
the  situation,  and  we  quite  realize  the  principle  on  which  you 
are  working. 

"You  ask  if  we  invariably  quote  prices  which  give  the 
contractor  and  the  retailer  a  fair  protection.  We  must 
frankly  state  that  we  do  not,  if  you  consider  large  factories 
as  retailers.  With  the  exception  of  such  electrical  devices 
as  heating  apparatus,  flashlight  goods,  etc.,  where  there  is  a 
direct  demand  from  the  general  public,  we  have  only  one 
set  of  prices.  On  such  goods  as  we  are  forced  to  receive 
this  retail   business  we   quote   list   prices. 

"We  are  perfectly  willing  to  consider  any  feasible  plan 
of  co-operation  with  the  contractors  as  we  appreciate  the 
business  which  we  receive  from  the  contractors,  and  are, 
naturally,   willing  to  work  with   them. 

"Returning  to  the  original  point  of  argument,  however, 
we  repeat  that  with  the  exception  of  those  articles  which 
are  in  demand  by  the  general  public,  we  have  but  one  set 
of  prices,  which  vary  according  to  quantities,  and  until  the 
contractors  take  steps  in  this  matter  themselves  we  cannot 
see  how  any  dilTercncc  can  be  inailc  in  the  present  conditions. 
It  is  our  belief  that  the  only  way  in  which  a  better  condition 
of  things  can  be  brought  about  is  for  the  contractors  to  form 


an   association   of   sufficient   strength,   either   throughout    the 
city  or  throughout  the  province. 

"The  first  steps  for  betterment  of  conditions  rest  in  the 
hands  of  the  contractors,  or  a  contractors'  association.  We 
are  certain  that  the  supply  houses  are  willing  to  co-operate 
with  the  contractors  in  any  feasible  solution  of  the  present 
situation." 

Toronto  Organization 

We  of  Toronto  formed  a  local  committee,  of  which  I 
was  appointed  chairman,  to  deal  with  this  matter,  som'e 
few  months  ago.  We  have  had  sufficient  encouragement  to 
show  us  that  it  is  quite  possible  to  come  to  an  understanding 
with  the  jobbers  and  just  enough  to  show  us  the  necessity 
for  a  Provincial  or  even  a  Dominion  association. 

The  jobbers  of  Toronto  have  an  electrical  section  in  the 
Board  of  Trade.  I  have  been  in  touch  with  them  through 
their  representative  and  a  tentative  proposition  has  been 
made  by  them.  They  propose  the  adoption  of  a  resale  price 
schedule  in  dealing  with  the  consumer,  with  certain  restric- 
tions. 

They  ask  the  electrical  contractors  and  dealers  to  sub- 
mit evidence  as  to  their  cost  of  doing  business.  Not  merely 
an  assertion  that  it  costs  us  so  much  percent.,  but  facts  and 
figures  to  prove  it.  Over  and  above  this  cost  a  profit  would 
be  added  and  the  resale  prices  to  the  consumer  arrived  at  in 
this  way.  We  have  accumulated  some  information,  but  not 
sufficient  to  meet  the  jobbers  on  sure  ground.  We  have 
drawn  up  a  series  of  questions  to  be  answered  by  the  trade 
so  as  to  make  the  information  received  as  uniform  and  useful 
as  possible. 

The  jobbers  claim,  however,  that  builders  or  manufac- 
turers having  large  jobs  in  view  would  get  prices  on  the 
material  not  only  in  Toronto  but  in  Hamilton,  London,  or 
Montreal,  and  that  therefore  they  would  lose  this  business 
for  the  city  if  they  quoted  protective  prices.  No  doubt  the 
jobbers  of  Hamilton,  London  and  Montreal  would  tell  you 
the  same  thing.  For  this  reason  they  would  quote  these 
protective  prices  only  on  enquiries  under  $100  unless  they 
had  been  advised  beforehand,  by  a  contractor  or  dealer  that 
he  was  bidding  on  the  enquiry  or  doing  work  for  the  en- 
quirer. That  is,  as  in  the  case  of  the  oil  company  I  spoke 
of  awhile  back.  If  I  notified  the  jobbers  that  I  had  done 
a  job  for  this  oil  company,  the  materials  running  into  $500, 
they  would  quote  the  oil  company  protective  prices  when 
they  called  up  to  check  our  invoice.  Their  scheme  is  that 
we  should  have  one  of  our  members  who  would  receive  this 
information  from  us,  he  to  communicate  it  to  the  secretary 
for  the  jobbers,  who  would  in  turn  communicate  it  to  the 
other  jobbers. 

Disadvantages  of  Scheme 

This  scheme  has  many  disadvantages.  First,  it  necessi- 
tates disclosing  our  business;  second,  it  would  be  very  slow 
working;  third,  the  consumer  would  get  one  price  when  the 
jobber  had  been  notified  and  another  when  he  had  not.  You 
could  probably  get  such  an  offer  in  your  own  towns  if  you 
had  local  organizations,  but  you  can  readily  see  that  it  is 
not  workable  and  not  good  enough  if  it  was.  The  remedy 
is  to  have  a  provincial  organization,  to  deal  with  jobbers  in 
all  sections  at  once  so  that  there  will  be  no  talk  of  these  en- 
quiries going  to  other  towns  and  receiving  low  prices.  With 
a  provincial  organization  we  should  be  able  to  get  a  resale 
agreenunt  without  any  limit  on  the  size  of  the  sale.  This 
would  do  away  with  the  necessity  of  notifying  anybody. 
H  we  could  arrive  at  this  point  it  should  be  easy  to  show  the 
jobbers  that  they  would  sell  just  as  much  goods  of  they 
sold  to  the  trade  only,  and  allowed  us  to  do  all  the  retail 
business.  That  would  cut  down  the  selling  expenses  of  the 
jobbers  and  the  number  of  accounts  to  handle  and  increase 
our  sales  and  profits. 

Another  point  they  raise  is  that  certain  very  large  manu- 
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facturers  could  go  direct  to  the  manufacturers  if  they  quoted 
retail  prices  and  so  they  would  exclude  them  from  the  work- 
ings of  this  agreement.  Unfortunately  this  is  true.  It  means 
that  we  must  work  to  the  end  of  refusing  to  use  the  goods 
of  manufacturers  who  sell  direct  to  the  consumer,  or  to  job- 
bers not  approved  by  us,  that  is,  who  do  not  protect  us. 

Perhaps  some  of  you  will  say  that  such  a  move  would 
be  illegal,  but  it  is  not  under  the  charter  of  the  Retail  Mer- 
chants' Association  with  whom  we  of  Toronto  are  affiliated. 
At  great  expense  of  time  and  money  they  have  secured  legis- 
lation allowing  them  to  make  trade  agreements  and  to,  in 
effect,  black-list  those  who  do  not  live  up  to  them  by  notify- 
ing the  trade  that  so  and  so  is  an  unfair  firm  who  do  not 
keep  their  obligations. 

Profitless  Competition 

I  am  convinced  that  it  is  action  of  this  kind  we  need. 
It  should  be  gained  step  by  step.  Every  gain  will  help  us 
to  another.  It  is  just  such  sensible  co-working  between 
manufacturer,  jobber,  agent  and  retailer  that  made  Germany 
such  a  power  in  the  commercial  world.  Instead  of  being 
compelled  to  waste  time  and  money  as  we  are,  in  useless 
and   profitless    competition,    they    were    encouraged    to    form 


trade  associations  and  agreements.  To  work  harmoniously 
instead  of  in  the  cut-throat  way  that  we  do.  Their  energies 
were  devoted  to  expansion,  ours  to  the  extinction  of  the 
fellow   lower   down. 

The  jobbers  want  us,  in  return  for  their  concession,  to 
buy  only  from  legitimate  jobbers,  who  give  us  this  pro- 
tection and  not  from  these  skyrocket  travellers  of  foreign 
firms  who  fly  through  the  country  disposing  of  an  overstock 
of  some  line  they  want  to  get  rid  of.  They  usually  have  a 
low  price  on  some  line  to  get  you  and  try  to  load  you  up  with 
something  else  to  make  up  for  it.  I  say  that  we  should 
go  farther  than  this.  Let  the  manufacturers  sell  to  the  job- 
bers only.  The  jobbers  to  the  trade  only,  and  we  to  the 
public.  We  all  have  our  legitimate  field  and  any  encroach- 
ment on  the  other  fellow  in  the  end  is  unprofitable. 

I  firmly  believe  that  all  of  this  can  be  accomplished, 
even  much  easier  than  the  majority  of  us  expect.  It  only 
needs  united  action  on  our  part.  We  have  accomplished  a 
little,  we  can  do  it  all  by  organization.  It  means  business, 
dollars  and  prosperity  to  us,  and  I  sincerely  trust  that  my 
poor  effort  to  this  end  will  arouse  every  man  of  you  to  act 
at  once  and  firmly  resolve  to  use  all  your  energies  to  settle 
this  great   important   matter. 


Inspection  Rules  Governing  Electrical  Contractors 

A  Most  Helpful  Explanation  and  Discussion 

By  Mr.  H.  F.  Strickland* 


Perhaps  you  might  like  to  hear  a  few  words  in  respect 
to  the  early  history  of  the  inauguration  of  these  rules  and 
regulations,  and  then  we  will  have  a  little  discussion  on  mat- 
ters generally.  The  electrical  fraternity  for  a  long  time 
have  felt  the  need  of  some  legislation  to  govern  electrical 
work.  The  Fire  Underwriters  endeavored  to  furnish  an  in- 
spection system  without  any  legislation,  but  it  is  almost  im- 
possible to  make  a  complete  success  of  anything  like  that 
even  if  you  do  everything  that  can  be  done.  Then  some  time 
ago  a  little  boy  in  Gravenhurst  happened  to  be  killed  by 
a  flexible  cord  which  had  been  run  across  temporarily  from 
a  fixture  and  which  had  short  circuited  with  the  transformer 
outside.  The  boy  was  killed  while  lying  in  his  bed.  This 
so  impressed  the  government  as  to  the  danger  of  electrical 
apparatus  that  they  decided  to  pass  some  legislation,  and 
they  are  now  getting  it  in  shape,  and  it  will  not  be  long 
before  it  is  completed.  It  is  very  hard  to  know  just  what 
legislation  to  provide  until  experience  has  demonstrated  its 
necessity,  and  it  has  been  necessary  each  year  to  amend  some 
of  the  rules  on  account  of  changed  conditions.  Speaking 
from  what  knowledge  I  have  I  think  by  next  spring  they 
will  have  what  legislation  is  required  to  push  this  thing 
pretty  vigorously.  We  think  we  have  the  rules  advanced 
at  the  present  time  as  far  as  circumstances  will  permit,  and 
the  idea  is  from  time  to  time  to  modify  and  amend  them  in 
much  the  same  manner  as  is  done  with  the  National  Code. 
If  you  think  of  any  changes  that  would  be  advisable  I  will 
be  glad  to  hear  them.  Outside  of  the  introduction  of  the 
service  boxes  I  do  not  think  there  has  been  any  very 
drastic  change  in  the  rules,  and  no  sudden  innovation  that 
I  know  of.  I  will  make  notes  of  any  points  brought  up 
and  they  will  be  carefully  considered  at  the  very  earliest 
opportunity. 

Eliminate  Word  "Hydro" 

The  President:    There  is  one  point  I  might  mention  here. 
We  think  it  would  be  in  the  interest  of  the   Inspection  De- 
partment,  and    everybody    else,    to   have   the   word    "Hydro" 
cut  out  of  the  name  of  the  Inspection  Department.     People 
•  Read  before  the  Ootario  Electrical  Contractors'  Oonvention. 


seem  to  think  that  the  hydro-electric  system  is  responsible 
for  drastic  changes  which  are  sometimes  made,  and  they  say. 
Well,  we  will  cut  the  Hydro  Commission  out  and  use  some 
other  current.  It  might  be  better  to  make  it  the  "Ontario 
Electric   Commission,"   or  something  of  that  kind. 

Mr.  Strickland:  Of  course  I  am  not  in  a  position  to 
answer  what  the  Commission  might  do  about  that,  but  per- 
sonally I  can  see  where  anybody  who  is  sore  at  the  enforce- 
ment of  the  rules  in  a  way  which  did  not  suit  him  might 
feel  sore  at  everything  that  has  "Hydro"  in  it,  and  I  will 
report  the  matter  to  the  Commission.  Perhaps  your  asso- 
ciation will  pass  a  resolution  to  that  effect  and  then  I  can 
m  my  report  quote  the  resolution  just  as  it  is  made. 

In  answer  to  the  question  asked  by  one  of  the  delegates 
as  to  the  grounding  of  cut-out  boxes  in  connection  with  open 
wiring,  I  do  not  see  any  necessity  to  ground  them,  and  I 
do  not  know  of  any  rule  compelling  them  to  be  grounded. 
I  understand  some  local  inspection  departments  were  calling 
for  that  regulation,  but  letters  were  sent  out  telling  them  not 
to  do  so. 

Grounding  with  Rubber-covered  Wire 

Mr.  Drury:  Is  it  necessary  to  use  rubber  covered  wire 
to  ground  a  conduit,  and  if  so  why? 

Mr.  Strickland:  To  give  you  a  broad  answer  regardless 
of  the  rules,  and  I  will  take  them  up  later.  I  would  say  there 
is  no  necessity.  I  will  tell  you  how  that  comes  to  be  a  rule. 
When  we  started  off  we  did  not  want  to  make  a  lot  of  un- 
necessary changes,  and  the  old  National  Code  called  for 
rubber  covered  wire  on  grounding  wire,  because  it  said  the 
grounding  wire  was  to  be  practically  the  same  as  the  rest 
of  the  wiring  installation.  We  have  never  had  any  very 
urgent  demand  or  request  made  to  eliminate  that  rule  and 
it  has  not  been  given  very  much  thought.  The  difference 
in  the  cost  between  the  rubber  wire  and  the  weatherproof 
wire  is  very  trifling,  but  I  am  satisfied  that  if  you  want  the 
rubber  covered  wire  cut  out  of  the  ground  wire  it  will  be 
changed  for  you.  The  only  object  of  that  rule  which  I  can 
see,  and  which  I  believe  was  the  idea  originally,  is  that  if 
you  ground  a  service  pipe  in  a  building  or  a  conduit  with 
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ordinary  hare  wire  or  iron  wire  some  fellow  comes  along 
and  when  he  sees  this  thing  he  docs  not  know  what  it  is 
for  and  he  pulls  it  down  thinking  it  is  no  good,  but  if  he 
sees  a  piece  of  rubber  covered  wire  on  an  insulator  he  thinks 
it  is  something  of  use  and  generally  leaves  it  alone. 

Treat  Everybody  Alike 

Mr.  Ilrury:  1  am  not  very  particular  what  kind  of  wiring 
you  i)ut  in.  only  make  it  so  everybody  will  use  the  same. 

Mr.  Strickland:  I  can  assure  you  we  are  most  anxious 
to  have  the  rules  the  same  for  everybody  and  have  them 
kept  by  everybody.  There  is  the  possibility  of  wasting  a 
certain  amount  of  money  by  putting  rubber  covered  wire  in. 
and  if  the  weatherproofed  is  put  on  carefully  I  think  it  is 
alright.  The  everyday  man  with  the  pick-axe  does  not 
know  whether  it  is  weatherproof  or  rubber. 

Mr.  Earle:  I  would  like  to  ask  whether  the  Depart- 
ment is  going  to  give  any  stipulated  time  when  any  altera- 
tion of  rules  occur.  A  man  might  give  a  price  on  a  con- 
tract and  the  rule  might  come  out  the  next  day. 

Will   Give   Plenty  of   Notice 

Mr.  Strickland:  1  think  I  can  say  with  a  clear  cons- 
cience that  the  Commission  will  give  plenty  of  time.  I  think 
there  has  been  ample  warning  with  all  these  changes.  I 
have  thought  sometimes  there  has  been  too  much  but  per- 
haps I  am  a  little  impatient.  As  far  as  I  am  concerned 
there  will  be  due  notice  given  of  changes  in  the  rules.  At 
the  present  time  I  do  not  see  anything  in  sight  in  the  way 
of  any  particular  change.  It  appears  to  me  that  conduit 
work  is  coming  into  use  more  and  more.  I  would  like  to 
see  everything  conduit  and  then  we  would  have  only  one 
rule  and  that  would  be  conduit  wiring. 

Mr.  Earle:  We  have  had  lots  of  notice  of  the  change, 
but  we  did  not  have  any  definite  date  as  to  when  the  new- 
rules  were  going  into  eflfect,  and  in  competition  with  other 
people  we  do  not  want  to  take  any  chances.  I  think  the  Com- 
mission might  give  us  a  stipulated  time,  say  two  months 
or  one  month  after  a  certain  date  the  rule  will  come  into 
force. 

Mr.  Strickland:  In  connection  with  that  matter  I  think 
our  worthy  aldermen  are  to  blame  for  the  enforcing  of  the 
rules  in  Toronto.  The  Commission  made  the  rules  and  the 
city  was  to  enforce  them.  Now  that  the  Commission  are 
administering  the  rules  themselves  you  can  rest  assured 
that  there  will  be  no  new  regulation  launched  without  due 
notice. 

When  Will   Laws   Be   Enforced? 

The  Secretary:  It  is  not  perhaps  right  for  me  to  ask  a 
question,  but  when  Mr.  Strickland  was  speaking  this  point 
struck  me.  There  are  rules  at  present  existing  in  the  book 
and  the  Commission  could  tell  us  they  had  given  us  suffi- 
cient notice,  but  these  rules  have  never  been  enforced.  There 
is  one  rule  requiring  sealed  service  boxes  to  start  alternating 
motors.  I  understand  they  contemplate  putting  that  into 
effect  and  if  we  made  any  complaint  al)out  not  getting  suffi- 
cient notice  the  Commission  would  be  quite  within  their 
rights  in  telling  us  they  had  been  in  the  book  for  a  year. 
We  want  notice  that  the  rule  that  is  in  effect  will  be  enforced. 

Mr.  Strickland:  That  question  of  starting  motors  is 
a  big  one.  There  is  no  question  about  it  that  the  old  meth- 
ods of  putting  in  switches  to  start  induction  motors  and  the 
method  of  placing  the  switches  is  wrong.  I  do  not  think 
there  is  anybody  on  the  floor  of  this  house  would  for  a  min- 
ute try  to  justify  or  defend  the  old  system  of  jnitting 
switches  in  manufacturing  establishments  right  under  the 
nose  of  unskilled  operators  and  where  they  can  be  short 
circuited  and  everything  else.  We  will  certainly  send  out  a 
bulletin.  At  the  present  time  the  rule  on  starting  motors 
calls  for  a  double  throw  switch  up  to  a  certain  size.  Some 
rules  would  require  that  switches  be  enclosed,   but   my   idea 


now,  wliicli  1  think  will  meet  witli  the  approval  nf  the  Com- 
mission, is  imder  the  heading  of  motors  to  put  another  rule 
which  will  combine  the  protection  or  the  covering  in  with 
the  new  box  itself  so  that  there  will  be  only  one  rule.  Be- 
fore that  rule  comes  out  it  will  be  well  advertised.  We  will 
not  print  that  rule  in  the  book  until  we  have  heard  from 
all  the  authoritative  bodies  dealing  with  electrical  work. 
(Applause).  At  the  present  time  I  might  say  in  some  of 
the  larger  inspection  districts  we  are  urging  the  adoption 
of  those  more  improved  types  of  motor  starting  devices. 

The  tendency  now  is  to  get  these  small  motors  started 
with  some  form  of  iron-clad  switch  so  that  the  employees 
cannot  go  and  put  their  hands  on  it  and  where  the  device 
cannot  blow  out  and  set  fire  to  anything,  will  be  easily  fused 
and   will   not   cost   too  much   money. 

The  trouble  is,  people  do  not  want  to  spend  the  money 
for  up-to-date  equipment.  They  do  not  want  to  spend  $3 
or  $3  on  a  switch.  I  think  these  electrical  rules  should  be 
strict  and  enforced  pretty  strictly  with  a  certain  amount  of 
horse  sense  coupled  with  it.  Of  course,  after  anything  hap- 
pens they  would  have  been  willing  to  spend  thousands  of 
dollars,  but  before  the  fact  they  are  not  willing  to  spend 
one   thousand  cents. 

Make  the  Rules   Definite 

Delegate:  There  is  one  point  I  would  like  to  speak 
about  regarding  the  rules.  Some  two  or  three  years  ago 
it  was  discussed  and  decided  that  the  rules  would  be  so 
definite  there  would  not  be  much  room  for  argument,  but 
apparently  there  is  still  too  much  left  to  the  discretion  of 
the  inspector,  and  that  makes  it  rather  unfair  for  the  aver- 
age contractor  in  figuring  because  he  is  not  sure  what  the 
other  fellow  can  get  out  of.  If  there  is  a  loophole  at  all 
there  is  always  somebody  looking  for  it,  and  the  average 
man  probably  does  not  know  it.  In  respect  to  conduits  I 
understand  the  idea  was  that  the  rule  should  be  so  definite 
there  would  be  no  way  of  misunderstanding  it.  If  you  get 
over  a  half  inch  pipe  you  can  put  any  number  of  wires  in  it, 
although   that  wasn't   intended. 

According  to  one  reading  of  the  book  in  a  three-quarter 
inch  pipe  you  can  put  in  eight  wires,  and  I  don't  know  whe- 
ther you  should  do  it  or  not.  I  think  the  rules  should  be 
made  as  definite  as  possible. 

Mr.  Strickland:  In  making  the  rules  it  is  a  very  very 
difficult  matter,  and  in  fact  I  do  not  believe  it  is  possible,  to 
make  electric  wiring  rules  so  absolutely  positive  in  every 
detail,  because  then  you  are  getting  it  down  to  a  specifica- 
tion. You  might  just  as  well  expect  the  city  to  make  a  by- 
law for  building  which  would  furnish  the  contractor  with 
every  detail  for  that  building.  All  the  wiring  regulations  I 
think  can  do  is  to  provide  the  minimum  requirements,  the 
same  as  with  plumbing  or  anything  else.  I  do  not  think 
anybody  starting  out  to  build  a  house  would  say  to  his 
plumber  I  want  you  to  fit  my  house  up  with  plumbing  ac- 
cording to  the  city  by-law.  The  contractor  would  say  what 
kind  of  basin  do  you  want?  Oh,  never  mind,  just  put  in  the 
plumbing  according  to  the  city  by-law.  The  architects, 
when  dealing  with  wiring,  have  very  largely  said  to  their 
contractor,  fit  up  that  building  according  to  the  wiring  rules. 
Well,  they  say,  what  kind  of  wire  do  you  want,  what  kind 
of  conduit?  Oh,  just  wire  it  according  to  the  Underwriters' 
rules,  that  is  all.  1  have  seen  some  specifications  on  wiring; 
some  have  been  drawn  to  our  attention  in  the  Klectrical 
News.  I  think  the  day  should  come  as  quickly  as  possible, 
and  I  am  in  favor  of  helping  it  all  1  can,  that  every  wiring 
job  of  any  consequence  should  have  a  proper  specification, 
and  if  the  architect  cannot  write  one  himself  let  him  get  in 
somebody  who  can.  I  remember  writing  a  specification  for 
an  architect  about  twenty  years  ago.  and  that  architect  used 
that  sjucification  in  his  office  for  years  and  years,  and  I 
do    not    know-    but    what   he   is   using   it    yet,   not    taking   into 
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account  the  advancement  in  all  sorts  of  electrical  appliances. 
There  are  times  when  it  is  really  necessary  to  permit 
more  than  the  orthodox  number  of  wires  in  the  pipes.  I 
believe  there  are  a  great  many  contractors  who  have  come 
across  conditions  and  emergencies  where  to  allow  a  few  more 
wires  than  the  orthodox  number  would  be  good  practice  and 
it  would  be  almost  better  than  putting  in  more  pipes  and 
possiljly  spoiling  the  look  of  some  place  in  order  to  comply 
with  the  exact  meaning  of  the  rule.  I  do  not  believe  that 
that  rule  can  ever  be  made  absolutely  positive.  The  licst 
that  can  be  done  is  to  prescribe  a  safe  average  of  the  num- 
ber of  wires  in  the  pipe,  limiting  them  in  this  way,  that  they 
must  not  be  crowded  in  the  pipe  if  it  can  be  avoided  or  where 
it  is  not  necessary.  It  is  just  a  question  of  getting  a  good 
rule  that  will  take  care  of  it  and  we  will  take  that  into  con- 
sideration. 

Arbitrary  Wording  Might  Work  Hardship 
When  starting  to  make  a  rule  there  are  a  great  many 
questions  come  up,  and  you  find  if  you  make  a  rule  abso- 
lutely positive  something  may  happen  and  it  is  not  wise  to 
make  it  in  that  way.  If  we  make  a  law  and  say  that  such  a 
thing  must  be  done  in  such  a  way  it  gives  the  inspector  no 
option,  although  under  certain  conditions  a  better  way  might 
present  itself.  The  inspector  would  be  governed  entirely  by 
the  text  of  that  rule,  although  it  might  be  that  the  other 
was  the  better  way.  Thinking  that  such  conditions  might 
arise  this  clause  was  introduced  into  the  rules,  "In  order  to 
get  over  such  a  difficulty  in  the  interpretation  of  installation 
rules  all  arbitrary  figures  or  requirements  must,  where  there 
can  be  no  possible  practical  objection,  be  rigidly  adhered  to, 
but  in  any  unforeseen  case  and  where  it  is  entirely  impos- 
sible or  manifestly  unnecessary  to  thus  rigidly  adhere  to 
such  arbitrary  figures  or  requirements  the  question  must 
be  settled  by  the  spirit  of  the  rule,  and  the  inspector  liav- 
ing  jurisdiction  is  allowed  to  make  such  deviation  from  the 
rule   as   circumstances   will   permit." 

That  clause  I  know  has  been  the  means  of  saving  a  great 
deal  of  trouble  all  down  the  line.  There  is  hardly  an  in- 
spector in  any  district  in  Ontario  that  has  not  had  occasion 
to  use  it.  Ordinarily  the  rule  is  alright,  but  in  some  particular 
case  the  construction  of  the  building  or  something  may  make 
it  a  better  proposition  to  change  it,  and  if  that  rule  was 
not  in  the  book  tlie  inspector  would  have  to  adhere  strictly 
to  the  wording. 

Appliances  Used  on  Sockets 

Mr.  Windeler:  With  regard  to  appliances,  do  you  not 
think  there  is  some  way  of  making  a  law  to  prohibit  power 
distributing  organizations  from  selling  an  appliance  and 
sticking  it  on  a  socket.  When  you  are  wiring  a  house  you 
want  a  special  circuit  for  an  iron,  but  you  go  down  to  the 
T.  E.  L.  or  the  Hydro  and  they  say  just  buy  tliis  iron  and 
stick  it  on  your  wire. 

Mr.  Strickland:  I  do  not  want  to  say  anything  unkind. 
but  I  think  the  best  thing  to  do  is  for  every  man  in  the 
electrical  business  to  stop  doing  it,  first  of  all.  Let  no  man 
in  the  electrical  business  put  anything  on  his  own  socket. 
I  know  nobody  here  would  do  it,  but  I  have  seen  them. 
(Laughter).  But  joking  apart,  I  quite  sympathize  with  Mr. 
Windeler.  I  remember  attending  a  convention  in  New  York 
and  one  of  the  speakers  said  that  the  people  in  the  elec- 
trical business  were  amongst  the  worst  offenders,  and  he 
instanced  a  case  where  he  had  gone  into  an  electrical  shop 
and  picked  up  a  box  with  a  device  which  used  over  600  watts, 
and  in  that  box  was  a  picture  of  a  beautiful  girl  sticking  this 
thing  onto  a  socket,  and  the  printing  said  you  do  not  need 
any  extra  wiring,  it  is  not  necessary  to  wire,  stick  this  onto 
your  socket.  That  was  put  on  there  by  the  people  manu- 
facturing that  device,  and  those  are  the  people  we  wanted  to 
get  after,  very  often.     There  are  lots  of  things  we  are   not 


supposed  to  do  but  which  are  done  just  the  same,  and  the 
point  is  to  enforce  the  law.  If  you  have  a  drastic  law  with 
a  punishment  of  penal  servitude,  then  you  have  to  have  a 
lot  of  inspectors  to  find  out  who  is  breaking  the  laws.  The 
only  thing  I  think  you  can  do  with  that  is  to  have  the  co- 
operation of  the  dealers,  and  possibly  advertising  the  use  of 
conduit  sockets  in  connection  with  this  device.  I  think  there 
might  be  something  done  along  that  line,  the  introduction 
of  a  higher  grade  of  socket.  I  am  very  much  in  favor  of 
having  high   grade   sockets. 

Mr.  Windeler;  Supposing  you  have  600  watts  on  the 
circuit  as  it  is  and  somebody  puts  an  iron  on  that  takes  an- 
other 600  watts  that  is  going  to  overload  the  wire,  and  the 
Code  says  we  can  only  put  on   six  amperes. 

Difficult  Matter  to  Handle 

Mr.  Strickland:  That  is  a  thing  that  has  not  been  suc- 
cessfully handled  anywhere  yet,  in  any  civilized  country. 
They  might  have  done  so  in  Germany,  but  in  Germany  you 
are  not  allowed  to  sing  unless  you  shut  the  window.  The 
difiiculty  is,  regarding  this  putting  devices  on  flexible  fixtures, 
to  catch  the  fellow.  Our  inspectors  have  stopped  it  where 
they  have  had  a  chance.  There  are  rules  now  against  it 
and  it  is  a  matter  of  breaking  the  law.  I  think  it  is  very 
distressing  and   it  should  not  be  done. 

Mr.  Drury:  If  I  am  called  in  by  a  man  to  put  in  a 
couple  of  extra  plugs,  and  when  the  inspector  comes  in  he 
finds  the  other  part  of  the  installation  was  put  in  years  ago 
and  is  not  according  to  the  rules,  what  is  the  use  of  making 
me  do  my  work  up  to  standard  and  leaving  the  rest  out  of 
order? 

Mr.  Strickland:  The  only  method  you  can  adopt  with 
old  wiring  is  the  same  as  vvith  any  other  old  ordinance.  The 
city  does  not  require  a  man  to  take  out  an  out-of-date  closet 
or  basin  unless  there  is  something  wrong  with  it  in  a  sanitary 
way.  If  an  inspector  goes  into  a  house  or  building  and  sees 
something  that  is  really  dangerous  the  owner's  attention  will 
be  drawn  to  it.  A  question  come  up  some  time  ago  where  a 
new  inspection  was  called  for  where  the  man  was  perhaps 
only  putting  in  one  outlet.  The  inspector  went  up  there  and 
while  there  inspected  all  the  rest  of  the  house  and  then  wrote 
the  man  that  he  had  to  rewire  that  place  or  had  to  do  a  whole 
lot  of  work  before  he  would  give  him  a  certificate  on  the 
new  work.  Now,  that  is  the  wrong  way  of  doing  it,  but  I 
will  tell  you  what  we  are  going  to  do  just  as  quick  as  it 
can  be  done.  It  takes  time  to  get  these  things  working,  but 
I  think  the  Commission  will  approve  of  this.  We  are  going 
to  take  the  winter  seasons  when  new  work  is  not  pushing 
us  to  make  a  systematic  report  on  all  installations.  Here 
is  something  I  think  you  will  appreciate.  You  go  to  work 
and  put  an  outlet  in  your  house  and  you  have  the  inspector 
up  and  he  says  that  new  outlet  is  alright  but  I  want  you  to 
re-wire  the  rest  of  this  place,  I  don't  like  this  and  that.  The 
fellow  next  door  to  you  puts  an  outlet  in  perhaps  himself, 
or  his  son  does  it,  or  some  other  clever  person  in  the 
family,  and  he  doesn't  say  anything,  and  he  comes  over  to 
you  and  says  "you  don't  want  to  trouble  the  inspector  for  if 
he  comes  up  and  sees  my  house  he  will  make  me  build  a 
new  house."  You  naturally  feel  sore,  but  if  the  inspector 
comes  along  your  street  a  month  or  so  hence  at  an  ordinary 
time  and  you  get  a  report  that  they  are  making  an  inspection 
of  that  whole  district,  it  is  alright.  Everybody  gets  the 
same  thing.  It  becomes  a  systematic  method  of  inspection. 
I  do  not  think  the  two  should  be  mixed  up.  I  do  not  think 
the  time  of  making  an  inspection  of  a  new  job  is  the  time 
for  making  the  other  inspection.  The  tendency  is  to  say 
"well,  I  won't  get  the  wiring  inspector  in."  I  know  one 
man  whose  father  had  his  house  wired  and  it  cost  him  .$90 
to  change  it  and  he  thought  the  contractor  who  did  his 
work  and   the   inspector  put   up   a  job   on  the  old   man,  and 
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he  prett}'  nearly  eaiised  troiiljle  all  down  tlie  line.  With  this 
new  plan  the  question  of  remodelling  old  wiring  will  be 
taken  up  systematieally.  There  is  a  lot  of  it  being  elimin- 
ated  anyway. 

Hard   on  the   Consumer 

Mr.  Nealon:  1  think  it  sometimes  makes  it  very  unfaii 
to  a  person  who  has  just  moved  into  a  new  house  where 
they  have  no  gas  lighting  purposes  whatever,  and  everything 
is  passed  satisfactorily  with  the  exception  of  a  chain  pull 
socket  in  the  kitchen  hanging  from  the  centre  with  a  straight 
electric  outlet,  no  danger  of  any  kind,  and  they  are  held  up 
for  three  days  perhaps  simply  because  that  chain  pole  socket 
wasn't  insulated  properly.  I  think  a  little  thing  like  that 
should  not  hold  up  the  whole  job.  If  a  little  thing  is  to  be 
changed  they  should  get  into  communication  with  the  con- 
tractor who  is  putting  in  the  fixtures  and  give  the  man  cur- 
rent in  the  meantime.  I  do  not  think  it  is  right  to  hold 
the  inspector  for  two  or  three  days  before  he  gets  after  it. 
1  know  of  cases  where  it  has  been  two  or  three  days  be- 
fore it  is  put  in  his  hands  and  it  is  very  unfair  to  the  people 
who  want  to  use  the  current.  If  the  inspector  notified  the 
contractor  that  that  thing  is  defective  he  might  then  let  the 
permit  go  through,  but  the  contractor  must  be  honest  and 
fair  with  his  customer.  The  inspectors,  how-ever,  might  use 
a  little  better  judgment. 

Inspectors  Using  Good  Judgment 
Mr.  Strickland:  I  quite  appreciate  the  speaker's  conten- 
tion, but  there  are  troubles  on  both  sides.  I  may  say,  speak- 
ing for  Toronto  now,  that  I  do  not  think  you  will  find  any 
applications  in  the  Toronto  office  held  up  for  this  reason. 
(.Applause).  We  have  originated  a  system  now  which  I 
do  not  thing  is  excelled  anywhere  on  this  continent  or 
any  other  continent,  and  if  anybody  will  come  down  there 
we  will  be  glad  to  show  him,  and  if  they  can  tell  us  any- 
thing better  we  will  be  tickled  to  death.  We  have  spent  a 
lot  of  time  and  thought  in  getting  this  system  of  inspection 
as  simple  as  possible.  We  have  cut  out  a  lot  of  routine 
work  and  a  lot  of  unnecessary  labor.  The  way  it  is  done 
now  is  this,  that  the  man  puts  his  application  in  and  it 
states  on  that  application  when  that  job  is  ready  for  in- 
spection. The  filing  clerk  is  responsible  for  seeing  that  that 
application  states  when  it  is  going  to  be  ready  for  inspec- 
tion, and  on  the  morning  stated  that  application  is  on  the 
inspector's  desk,  and  I  am  very  badly  mistaken  if  it  is  not 
attended  to  on  that  day.  The  inspector  has  got  to  keep 
that  application  in  his  desk  and  keep  it  entered  up  and  re- 
corded until  it  is  disposed  of,  and  when  he  gets  through 
with  it  the  proper  clerk  in  the  ofiice  issues  the  certificate. 
If  anything  turns  up  in  the  inspection  that  the  inspector 
does  not  like  to  take  the  responsibility  for  he  looks  to 
somebody  above  him  by  whom  it  will  be  decided. 

I  am  quite  enthusiastic  with  out  new  system  in  our  To- 
ronto office  and  we  are  getting  it  introduced  in  our  outside 
offices.  We  have  inspection  offices  from  Fort  William  to 
Ottawa  and  in  practically  every  important  centre  in  Ontario 
to  correspond  with  and  keep  in  touch  with,  so  it  is  a  pretty 
big  proposition.  I  think  it  is  the  biggest  inspection  dis- 
trict in  the  world. 

I  made  the  remark  that  there  was  trouble  on  both  sides. 
The  inspectors  have  their  troubles,  1  can  assure  you.  Lots 
of  the  owners  are  just  as  bad  as  the  wire  men.  A  man  will 
come  in  and  say  "I  have  got  my  job  all  finished  but  the 
inspector  says  there  is  one  little  thing  here  or  there  that 
needs  fixing  and  I  want  to  get  my  current  on  this  afternoon." 
We  are  always  glad  to  help  anybody  out  if  we  can,  and  on 
his  assurance  that  he  will  have  it  fixed  by  12  o'clock  next 
day  we  say  all  right.  He  is  a  business  man  and  we  lake 
his  word  for  it.  but  when  we  go  back  in  a  week  we  find  it 
has  not  been  done. 


Two  Sides  to  the  Argument 

I  do  not  believe  you  should  enforce  those  rules  so 
drastically  that  no  current  should  ever  be  turned  on  or  no 
certificate  ever  issued  until  every  part  of  the  job  is  abso- 
lutely finished.  There  are  times  when  there  is  something 
you  cannot  get  and  at  the  same  time  the  people  must  have 
light.  It  is  almost  dangerous  sometimes  to  let  them  go 
without  it.  Instructions  are  given  now,  and  the  inspectors 
are  doing  their  best  to  live  up  to  it,  to  have  the  jobs  finished 
as  far  as  practicable,  but  if  anybody  comes  in  with  a  bona 
fide  story  that  he  must  have  the  current  on  he  will  get  it. 
We  manage  the  outside  districts  pretty  well  in  eliminating 
that  temporary  business,  and  I  think  it  can  be  eliminated 
if  the  inspectors  handle  it  carefully.  I  think  the  inspector 
should  investigate  where  temporary  permits  are  asked  to 
find  out  if  they  really  do  need  it.  People  come  in  with  great 
tales  of  woe  and  when  we  investigate  we  find  there  isn't 
a  motor  in  the  place  possibly.  One  case  I  investigated  the 
man  was  waiting  to  get  the  service  in  by  the  Toronto  Elec- 
tric Light  Company  who  were  furnishing  the  power.  He 
hadn't  his  motors  in  and  he  couldn't  get  current,  and  yet 
he  must  have  a  temporary  permit.  There  are  lots  of  these 
things  when  investigated  turn  out  to  be  nothing  at  all.  I 
would  like  to  ask  some  of  these  gentlemen  from  the  out- 
side towns  who  are  subject  to  the  Hydro  inspection  if  they 
find  things  working  out  satisfactorily. 

Very  Amicable  Relations 

Mr.  Zannoth  (Windsor):  In  our  town  we  have  found 
the  inspector  very  accommodating,  and  I  think  the  co-opera- 
tion between  him  and  the  electrical  contractors  cannot  very 
well  be  beaten.  There  was  a  meeting  called  right  at  the 
outset  and  rules  drawn  up,  and  the  inspector  made  the  dif- 
ferent points  very  clear  to  the  various  contractors,  and  every- 
thing is  working  very  satisfactorily. 

I  would  like  to  ask  about  one  thing.  We  do  most  of 
the  electrical  fixture  business,  and  there  is  one  part  of  the 
Code  that  works  a  little  hardship  on  us,  and  that  is  that 
part  which  makes  us  paint  the  joints  on  the  fixtures.  I 
do  not  quite  see  the  logic  of  it.  We  do  a  great  deal  of 
high  class  work  and  a  great  deal  of  work  on  tapestry  walls, 
and  so  forth,  and  it  is  a  nuisance.  Our  men  have  to  paint 
the  joints  and  let  the  fixtures  hang  down  the  wall,  which 
sometimes  soils  the  wall,  and  we  have  had  to  stand  the 
damage.  Now,  that  joint  is  painted  and  the  fixture  is  put 
up  on  the  wall  and  the  inspector  comes  along  and  takes  the 
fixture  ofif  and  opens  the  joint.  I  cannot  see  the  logic  of 
painting  it  and  then   having  it  open. 

Mr.  Strickland:  I  am  quite  prepared  to  admit  that  is 
a  point.  I  may  say  I  do  not  like  the  whole  business  of 
fixture  joints,  and  I  think  it  is  about  time  there  was  some- 
thing better.  I  quite  agree  with  the  last  speaker.  I  had  a 
little  device  shown  me  a  few  months  ago  that  I  thought 
was  pretty  good.  I  do  not  remember  the  name  of  it  but 
I  will  tell  you  what  the  article  was.  There  was  a  fibre  shell 
hollow,  and  down  near  the  bottom  it  was  solid.  There  was 
a  cap  fitted  on  that,  making  the  whole  thing  shaped  like  an 
acorn.  There  were  little  brass  connections  just  like  you 
see  in  a  receptacle  or  anything  else  with  four  holes  through 
the  base,  the  wires  coming  down  from  the  ceiling  through 
these  holes  and  fastened  onto  these  screws,  and  the  fixture 
cords  came  in  this  same  way.  The  whole  thing  was  only 
about  three-quarters  of  an  inch  long,  and  all  you  had  to  do 
was  screw  it  apart  and  there  were  your  wires.  We  tested 
it  and  we  found  you  could  melt  these  terminals  and  it  didn't 
hurt  a  particle.  I  thought  it  was  a  good  idea.  The  cost 
was  estimated  at  a  very  small  .inionnl.  somethinu  around 
a  cent  or  two. 

A   Useful   Device 

Mr.  Nealon:  1  would  say  the  ni:in  thai  made  that  used 
good  judgnicMl  anil  it  wcmM  be  a  boon  to  the  electrical  trade. 
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I  think  the  Hydro  Commission  ought  to  take  it  up  and 
enforce  it  and  do  away  with  this  nuisance.  That  thing  would 
simplify  the  whole  business,  and  if  it  was  put  into  the  Rule 
Book  and  enforced  it  would  be  a  good  thing. 

Mr.   Strickland:     We  will  look  into  that. 

In  answer  to  a  question  if  the  rules  stipulated  an  iron 
outlet  box:  There  is  no  positive  rule  on  that  point,  it  is  only 
a  suggestion.  There  are  some  places  in  the  United  States 
where  they  have  it  in  their  local  ordinances,  but  not  here. 
I  think  the  idea  is  good.  When  you  take  a  lot  of  care  to 
separate  the  wires  and  so  on  it  seems  to  me  the  outlet 
which  is  one  of  the  most  crucial  parts  of  the  whole  job 
should  not  be  jammed  up  and  twisted  together.  I  think  every 
outlet  ought  to  have  a  -box. 

Pleased  vnth  Inspection 

Mr.  Soulles  (Oshawa):  Speaking  as  one  from  out  of 
town  I  want  to  say  that  we  are  very  well  pleased  with  the 
inspection  so  far.  Our  inspector  has  done  everything  in 
his  power  to  make  it  as  reasonable  to  us  as  possible.  If 
any  question  comes  up  he  writes  for  a  decision  from  the 
Commission,  which  has  always  come  very  promptly  and 
clearly.  We  hope  that  any  amendments  that  are  made  will 
be  to  our  mutual  benefit. 

Mr.  Strickland:  It  is  most  gratifying  to  hear  that  state- 
ment, and  I  can  assure  you  we  are  trying  to  make  it  that  way. 

I  want  to  say  in  conclusion  that  I  know  that  the  Com- 
mission are  desirous  of  having  these  rules  enforced,  and  I 
can  assure  you  your  humble  servant  here  is  most  anxious  to 
do  so.  I  want  to  please  the  Commission,  of  course,  but  I 
also  want  to  try  and  make  the  service  satisfactory  to  the 
people  I  am  dealing  with.  Any  suggestions  that  anybody  can 
make  at  any  time  will  always  be  carefully  considered.  You 
can  rest  assured  we  are  trying  to  make  this  a  good  inspection 
system.  We  want  to  make  it  so  that  people  will  come  over 
here  to  see  our  system  instead  of  us  going  to  them. 


Electricity  at  tlie  Exhibition 

Electrical  exhibits  at  the  Canadian  National  Exhibition  do 
not  appear  to  have  sufTered  from  the  adverse  conditions  at 
present  existing  in  Canada.  It  is  probably  safe  to  say  that  on 
the  average  our  electrical  display  was  more  attractive  than 
ever,  though  possibly  not  what  it  would  have  been  under 
more  favorable  circumstances;  nor,  do  we  think  as  much 
prominence  is  given  to  electricity  in  the  Big  Fair  as  the 
importance  of  the  industry  justifies.  The  following  exhibits, 
however,  were  occupying  prominent  places  throughout  the 
exhibition  dates  and  attracted  a  very  gratifying  share  of  the 
visitors'    attention: — 

Clements  Manufacturing  Company,  Toronto — Demon- 
strating the  Cadillac  and  Big  Ben  Vacuum  Cleaners. 

Invincible  Renovator  Manufacturing  Company,  Toronto 
— Electric   Vacuum    Cleaners. 

Dominion  Sales  Company,  Limited,  Toronto — Electro- 
Vac,   a  combined   sweeper  and   electric   vacuum   cleaner. 

1900  Washer  Company,  Toronto — Electric  Washing  Ma- 
chine. 

Detroit  Fuse  &  Manufacturing  Company,  Detroit  and 
Walkerville — A  very  elaborate  display  of  safety  service 
boxes  and  fuses. 

Jas.  Morrison  Brass  Manufacturing  Company,  Limited, 
Toronto — Electric  Lighting  Fixtures. 

Tallman  Brass  &  Metal,  Hamilton — A  very  pleasing  ex- 
hibit of  electric  fixtures,  showing  many  new  designs  which 
reflect  very  favorably  upon  the  facilities  of  the  company. 

Norton  Telephone  Company,  Toronto — Intercommuni- 
cating telephones  for  apartment  houses,  factories,  etc. 

Northern  Electric  Company,  Limited,  Toronto — A  com- 
plete line  of  telephones  and  electrical  supplies. 


W.  H.  Banfield  &  Sons,  Toronto — Electric  fixture  parts 
and  chains. 

Jefferson  Glass  Company,  Toronto — Many  pleasing  de- 
signs in  illuminating  glassware,  featuring  Moonstone  and 
Lumo. 

National  Electric  Heating  Company,  Limited,  Toronto — ■ 
Electric  heating  devices  such  as  Toasters,  Irons,  Hot  Plates, 
Air   Heaters  and  a  complete  line  of  electric  ranges. 

Interstate  Electric  Novelty  Company,  Toronto — Flash 
lights,  lamps  and  batteries,  featuring  the  Gold  Medal  won 
at  Panama  Pacific  Exposition  with  a  percentage  of  100  among 
23  competitors. 

Canadian  Independent  Telephone  Company,  Limited, 
Toronto — Telephones  and  accessories,  featuring  the  Presto- 
plione;   also   switchboards. 

Stromberg-Carlson  Telephone  Manufacturing  Company, 
Toronto — Telephones   and   supplies. 

Chas.  A.  Branston  Company.  Toronto — With  a  very  in- 
structive demonstration  of  the  Branston  Violet  Ray  High- 
Frequency  Generator. 

McDonald  &  Willson.  Limited,  Toronto — Electric  Light- 
ing Fixtures.  Cadillac  Vacuum  Cleaners  and  Dumore  Sew- 
ing  Machine   Motors. 

Renfrew  Electric  Manufacturing  Company,  Limited,  Ren- 
frew— Electric  Irons,  Toasters,  Heaters  and  Heating  Ap- 
pliances. 

R.  A.  Lister  &  Company,  Limited,  Toronto — Automatic 
Electric   Lighting  sets  for  isolated  locations. 

Jones  &  Moore,  Limited,  Toronto — Agents  for  "Cen- 
tury" Motors,  showing  electric  motors  from  1  to  30  h.p., 
a.c.   and   d.c. 

Jones  &  Glassco,  Montreal — Exhibiting  the  practical 
uses  of  Renold  Silent  Driving  Chains. 

MofTat  Stove  Company,  Limited,  Weston — A  complete 
line  of  Electric  Stoves  and  Ranges. 

British  Aluminium  Company,  Limited,  Toronto — Alumin- 
ium wires  and  cables,  tubes,  sheets,  ingots,  bus-bars,  etc. 

Canadian  Carbon  Company,  Toronto — Showing  a  com- 
plete line  of  flash  lights,  flash  light  lamps  and  batteries; 
also  their  famous  X-cell   Dry  Batteries. 

Cummer-Dowswell,  Limited,  Hamilton — A  very  attrac- 
tive  line   of   electric   washing   machines. 

A.  H.  Winter  Joyner,  Limited,  Toronto — Showing  Wes- 
ton Indicating  Instruments  and  Pemco  Street  Lighting 
Fixtures. 

Canadian  Ever-Ready  Works — With  a  very  pleasing  dis- 
play of  the  famous  Ever-Ready  Flash  Lights,  Hand  Lanterns, 
Batteries,   etc. 


Automatic  Pipe  Wrench 

The  pipe  wrench  shown  herewith  is  manufactured  by  the 
Hayward  Wrench  Co.,  St.  Louis,  Mo.,  and  is  so  linked  that 
no  adjustments  are  required  for  different  sizes  of  pipes,  and 
the  greater  the  force  with  which  the  operator  presses  on 
the  handle  the  greater  is  the  pressure  tending  to  grip  the 
pipe.      The    wrench    has    a    quick-release    and    ratchet    move- 


iiienl  and  is  strong  and  durable.  It  is  of  high-carbon  drop- 
forged  steel  and  is  made  in  three  sizes — one  7  in.  long,  an- 
other 11  in.  long  and  another  14  in.  long,  with  jaw  openings 
respectively  1.15  in.,  I.:n5  in.  and  1.875  in.  The  weights  are 
11  oz.,  1  lb.  14  oz.  and  -3  lb.  6  oz.  respectively 
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Motor  Starting  Devices 

The  intention  of  the  Hydro-Electric  Power  Coniniission 
Regulations  has  been  to  eliminate,  as  far  as  possible,  all 
danger  from  shock.  The  solving  of  the  problem  has  been 
somewhat  delayed,  owing  to  lack  of  suitable  motor  starting 
devices  which  would  successfully  be  the  means  of  relieving 
these  conditions.  Heretofore,  the  only  solution  of  the  diffi- 
culty in  connection  with  small  motors  was  the  use  of  ordin- 
ary double  throw  knife-blade  switches  enclosed  in  steel 
boxes.  These  were  only  a  protection  to  a  certain  degree  and 
once  the  operator  was  more  or  less  familiar  with  what  he 
was  doing  he  was  just  as  liable  to  receive  shocks,  and  even 
fatal  ones,  as  would  be  the  case  if  the  switch  was  com- 
pletely open;  in  fact,  in  some  cases  even  more  so,  for  in- 
stance, a  triple  blade  550-volt  switch  enclosed  in  a  steel 
cabinet  in  connection  with  a  conduit  system  would  require 
great  care  in  handling. 

Now  that  there  are  fool-proof  and  shock-proof  starting 
devices  on  the  market,  the  Commission  inspectors  are  being 
instructed  to  call  for  such  devices  and  the  old  style  open 
liladc  switches  under  such  conditions  will  not  be  approved. 
Samples  of  up-to-date  starting  devices  are  to  be  seen  at  the 
Head  Office  of  the  Commission's  Inspection  Department  in 
Toronto.  Such  devices  are  not,  however,  compulsory  on 
low  voltages,  that  is  to  say,  110-volt  circuits  where  ordinary 
precautions  are  observed,  but  in  the  placing  of  these  switches 
throughout  manufacturing  establishments  where  unskilled 
persons  are  able  to  handle  them  inadvertently,  the  Inspec- 
tion  Department  will  insist  upon  proper  safety  guards. 


Flashlights  for  the  Tool  Box 

The  Canadian  Ever  Ready  Works,  8G-90  Chestnut 
Street,  Toronto,  are  offering  a  line  of  handsome  nickel  plated 
solid  metal  case  tubular  flashlights  for  the  electrician, 
plumber,  the  steamfitter.  and  the  motorist.  These  lights  are 
water  and  oil  proof  and  cannot  be  short-circuited  by  con- 
tact with  tools,  etc.     They  are  made  in  all  standard  sizes  in 


straight  tubular  types,  also  with  large  parabolic  reflector  for 
general  outdoor  use.  They  are  equipped  with  the  famous 
Ever  Ready  "Tungsten"  guaranteed  battery  and  the  Ever 
Ready  Mazda  lamp.  The  case,  battery,  and  lamp  are  "made 
for  each  other"  thus  insuring  the  maximum  of  efficiency.  The 
Canadian  Ever  Ready  Works  have  been  manufacturing  in 
Toronto  since  July  1914,  and  state  that  in  spite  of  war  con- 
ditions, their  luisiness  has  shown  a  most  gratifying  growth. 


Renfrew  6-Slice  Toaster 
One  of  the  features  of  the  Renfrew  Electric  Mfg.   Co.'s 
exhibit  at   the   big  fair  was   a   six   slice   toaster   suitable   for 
hotels,    restaurants,    cafes,    etc.    .  Controlled    by    3    switches 
either  2,  4  or  0  slices  can  be  toasted  at  once  at  will. 


An  Interesting  Booklet 

The  h'lexible  Conduit  Co.,  Guclph,  Ont.,  arc  dislril)uling 
an  interesting  booklet  covering  the  history  of  the  develop- 
ment of  electric  lighting  practices  and  electric  lamps.  It  is 
an  interesting  compilation. 


In   Better   Quarters 

The  Masco  Comi)any,  Limited,  jobljcrs  of  standard  elec- 
trical goods,  have  sent  out  a  removal  notice  announcing  that 
after  September  1  they  will  be  found  at  their  new  premises, 
91-93  Queen  Street  East.  Belter  quarters  at  this  nmnber 
will  mean  improved   facilities  for  serving  their  customers. 


Trade   Inquiries 

923— Machinery.— A  Cape  Town  lirm  of  dealers  with  or- 
ganization covering  every  district  in  Western  Province  is 
prepared  to  purchase,  if  suitable,  or  handle  as  agency,  agri- 
cultural, dairy,  irrigation  or  lighting  machinery  and  prepared 
to  handle  on  commission  any  article  suitable  for  farm  or 
farm   house.     On   some  lines  would  purchase  outright. 

973 — Steel  tramway  rails,  wire. — .\  London  firm  is  open 
to  receive  quotaliims  on  steel  tramway  rails,  also  to  purchase 
fish-plates,  and  to  receive  quotations  for  copper  trolley  wire 
and   bonds. 

964 — Meters  and  phonographs. — A  Swiss  firm  desires  the 
addresses  of  Canadian  manufacturers  of  electric,  water  and 
gas  meters,  and  also  of  phonographs. 


New  Books 

Arithmetic  of  Alternating  Currents, — by  E.  H.  Crapper, 
M.  I.  E.  E.;  Whittaker  &  Co.,  London  and  New  York,  pub- 
lishers; price  25s.  6d.  This  volume  is  intended  to  serve  as 
a  companion  to  text  books  on  the  theory  of  alternating  and 
polyphase  currents  and  has  been  prepared  because  the  author 
believes  there  is  a  demand  for  a  book  providing  graduated 
exercises  arranged  so  as  to  bring  into  prominence  the  funda- 
mental quantitative  relationships  existing  between  the  vari- 
ous factors  of  the  alternating  current  circuit.  Suitable  exer- 
cises are  given  and  numerous  illustrations  to  assist  in  the 
mathematical  presentation  of  the  subject.  208  pages  includ- 
ing exercises.     Size  about  5  ins.  x  7  ins. 

Electric  Light  and  Motor  Wiring — By  George  J.  Kirch- 
gasser,  Electroforce  Publishing  Company,  Milwaukee,  Wis., 
publishers.  This  is  a  vest-pocket  edition  describing  in  detail 
the  different  systems  of  lighting  and  wiring,  including  the 
requirements  of  the  National  Electrical  Code.  Well  illus- 
trated. 

Tramway  Track  Construction  and  Maintenance, — by  R. 
Bickerstaffe  Holt,  Highways  and  Permanent  Way  Engineer. 
City  of  Leeds,  M.  I.  E.  E.,  etc.;  Tramway  and  Railway 
World,  London,  publishers;  price  10  s.  fid.  The  following 
chapters  indicate  the  interesting  treatment  of  the  subject 
matter  in  this  book:  Concrete  Foundations;  Concrete  Ma- 
terials; Repairs  to  Concrete  Foundations;  Track  Design; 
Rail  Laying;  Joints.  Fish  Plates,  Bolts  and  Nuts;  Joint  Weld- 
ing; Rail  Wear;  Composition  and  Manufacture  of  Tramway 
Rails  and  Rail  Wear;  Corrosion  of  Tramway  Rails;  Track 
Paving;  Reconstruction;  Surface  Drainage  and  Rail  Mainten- 
ance; Special  Trackwork.  Size  about  6  ins.  x  10  ins.;  250 
pages;  printed  in  regular  Tramway  and  Railway  >Vorld  style 
and  splendidly  illustrated. 


Trade  Publications 
Window   Lighting — Booklet   B-3351,   issued   by   the   Can- 
adian General  Electric  Company,  entitled  "How  to  Put  Day- 
light  Into   Your  Show   Window,"  describing  the   lamps  and 

reflectors  manufactured  by  tliis  company  for  window  lighting 
purposes. 

Outdoor  Sub-Stations. — The  Delta-Star  Electric  Com- 
pany. Chicago,  are  distributing  descriptive  leaflet  No.  740. 
describing  the  construction  of  high  tension  outdoor  wooden 
pole  sub-stations.  Ten  typical  installations  are  shown,  and 
will  be  of  interest  to  those  concerned  in  high  tension  trans- 
mission. 


Several  descriptions  of  new  apparatus  are 
unavoidably  held  over  until  Oct.  1  to  allow  more 
space  for  the  Convention  proceedings. 


September   15.   I'Jl" 


THE     ELECTRICAL    NEWS 


UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

of  all  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 


BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 

GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

4 — Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches      Toronto       Winnipeg       Calgary       Vancouver 
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Current  News  and  Notes 


Brantford,  Ont. 

The  result  of  six  months'  operation  of  the  Grand  X'alley 
and  Brantford  Street  Railway  systems  by  the  city  of  Brant- 
ford, has  resulted  in  a  net  loss  of  $3,438.85.  The  Commis- 
sioners state  in  tlieir  half-yearly  report  that  they  arc  hope- 
ful that  dnrini;  the  next  half-yearly  period  the  property  may 
eonie  to  be  on  a  self-sustaining  basis. 

Calgary,  Alta. 

The  electrical  interests  of  the  city  of  Calgary  held  a 
picnic  to   Bowness   I'ark   on   August  28th. 

Cobalt,  Ont. 

The  Northern  Canada  Power  Company  are  reported  to 
have  made  a  decision  to  increase  their  plant  in  the  Por- 
cupine district  at  a  cost  of  approximately  $1,000,000. 

Dutton,  Ont. 

Niagara  power  was  officially  turned  on  on  the  evening 
of  August  30th   liy  Sir  .\dani   Beck,  in   Dutton,  Ont. 

Formosa,  Ont. 

The  power  line  connecting  Formosa  with  Walkerton  is 
reported  almost  complete.  When  the  power  is  formally 
turned  on  a  celebration  will  be  held  in  Formosa,  including 
an  exhibition  of  the  uses  to  which  electric  power  may  be 
put   in   the   home  and  on   the   farm. 

Granton,  Ont. 

The  town  council  is  planning  to  sulimit  a  by-law  in  the 
near  future  asking  authority  to  expend  $."),0U0  on  an  elec- 
trical distributing  system  which  will  connect  up  with  Niagara 
power. 

Harriston,  Ont. 

The  Harriston  Town  Council  has  approved  a  contract 
with  the  Hydro  Commission  providing  for  the  supply  of  300 
h.p.  at  $46.60  per  h.p.  It  is  stated  that  Harriston  will  be 
equipped  with  power  by  the  end  of  the  present  year. 

Hamilton,  Ont. 

Mr.  John  Knox,  treasurer  of  the  Dominion  Power  and 
Transmission  Company,  and  president  of  the  Western  Can- 
ada Electric  Company,  one  of  the  subsidiaries  of  the  Domin- 
ion Power  and  Transmission  Company,  die<l  recently  at  his 
home  in  Hamilton.  Mr.  Knox  was  a  native  of  Kilwinning, 
.Ayrshire,  Scotland. 

Kingston,  Ont. 

The  Kingston  Standard  has  been  writing  editorials  and 
(pioling  figures  purporting  to  show  that  the  rates  in  Kings- 
ton are  now  considerably  in  excess  of  what  they  were  be- 
fore the  Hydro  Commission  of  Ontario  had  the  fixing  of 
rales.  In  one  case  an  increase  of  300  per  cent,  is  claimed, 
and  the  insinuation  is  openly  made  that  the  price  of  ])Ower 
in    Kingston  is  higher  than  in  any  other  city  in   Canada. 

Mimico,  Ont. 

The  Hydro  Electric  Power  Commission  of  Mimico  and 
New  Toronto  have  appointed  Mr.  A.  Cook,  of  Weston,  super- 
intendent of  the  distributing  system.  It  has  been  decided 
to  extend  the  line  along  Church  Street  if  sufHcicnt  customers 
can   l)C   found   tr>   make   it   a  paying  proposition. 

Montreal,  Que. 

Mr.  Geo.  Gaboon.  Jr..  vice-president  of  the  Laurentide 
Company,  Limited,  is  (|uoted  as  stating  tlial  they  expected 
to  start  up  the  first  of  the  units  in  their  new  plant  about 
November  1,  two  more  about   November  15,  arid  the  remain- 


ing  three    by   January    1    of   next   year.      The    final    develop- 
ment of  this  plant  is  placed  by  Mr.  Cahoon  at  125,000  h.p. 

Latest  reports  show  that  the  Shawinigan  Water  &  Power 
Company's  earnings  are  considerably  in  excess  of  corres- 
ponding month  a  year  ago.  The  same  is  true  of  the  Montreal 
Light,  Heat  and  Power  Company. 

The  Eugene  F.  Phillips  Electrical  Works,  Limited, 
Montreal,  have  secured  a  contract  from  the  Toronto  Hydro- 
electric Commission  for  the  supply  and  installation  of  7,000 
feet  of  000  B&.S.  13,200  v„  3  conductor,  paper  insulated,  lead 
covered  cable.  The  Montreal  Light,  Heat  and  Power  Com- 
pany have  also  placed  an  order  with  the  Eugene  F.  Phillips 
Company  for  a  quantity  of  13,200  v.,  3  phase,  paper  insulated 
lead  covered  cable. 
New  Glasgow,  N.S. 

The   electricfans  of   New   Glasgow   have   formed   a  union 
of  electrical  workers  and  will  apply  for  a  charter. 
Niagara  Falls,  Ont. 

Mr.  Sydney  Burrowes.  manager  of  the  Niagara  Falls 
Electric  Company,  has  received  a  message  advising  him  of 
the  loss  of  his  brother  Guy,  who  was  a  member  of  the  Royal 
Munster   Fusiliers,   engaged  in  the   Dardanelles. 

Outremont,  P.Q. 

The  city  of  Outremont,  P.  Q.,  have  passed  without  op- 
position from  the  proprietors,  a  by-law  authorizing  the  city 
to  negotiate  and  take  over  the  public  and  private  lighting 
system  of  the  Montreal  Light,  Heat  and  Power  Company. 
The  by-law  also  gives  the  city  power  to  establish  a  plant  and 
distribution  system,  the  cost  and  maintenance  of  the  public 
service  being  chargeable  to  the  proprietors  of  real  estate 
bordering  on  the  streets  lighted.  Dr.  I..  A.  Herdt,  the  con- 
sulting electrical  engineer  of  the  city,  is  reporting  on  the 
entire   scheme. 

Petrolia,  Ont. 

It  is  understood  that  the  final  ot?er  oi  the  Petrolia  Utili- 
ties Company  to  sell  out  to  the  town  was  not  accepted  and 
that  a  duplicate   distributing  system   will   be   installed. 

Red  Deer,  Alta. 

Negotiations  are  still  proceeding  between  the  city  coun- 
cil and  the  Western  General  Electric  Company  for  the  pur- 
chase of  the  plant  of  the  latter  company  by  the  city,  and 
its  operation  as  a  municipal  enterprise.  There  is  apparently 
still  a  considerable  diflference  between  the  value  placed  on 
this  plant  by  the  two  parties,  the  eomjiany  contending  that 
the  city  is  unwilling  to  make  due  allowance  for  the  value  of 
the  franchise  which  has  still  several  years  to  run. 
Strathroy,  Ont. 

The    Hydro-electric    System    of    Strathroy    shows    a    net 
profit   of  $263   for   the   first   six   months'   operation.     This   is 
looked    upon    liy    the   citizens   of   Strathroy   as    highly    satis- 
factory. 
Sackville,  N.S. 

The  Eastern  Electric  Light  iS:  Power  Company  recently 
discontinued  their  day  service  in  the  town  of  Sackville,  and 
the  matter  was  brought  by  the  town  before  the  I'ublic  I'tili- 
ties  Commission  of  New  Brunswick.  Mr.  G.  ().  D.  (^tty. 
Chairman  of  the  Commission,  stated  that  ihey  would  not  ask 
the  company  to  continue  the  day  service  until  a  careful  in- 
vestigation of  conditions  had  been  made.  This  was  the  result 
of  a  statement  by  the  company  that  they  were  losing  money 
on  the  proposition. 
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Seventy-eight 

PANELBOARDS 


installed  in  the 
City  of  Toronto 
alone  in  four 
months. 

Made  by  the 
Trumbull-Van- 
derpoel  Electric 
Mfg.  Co.,  who 
man  uf  ac  t  u  re 
everything  in  a 
Knife  Switch, 
Panelboard  or 
Enclosed   Fuse. 


Ask  for  Catalogue  and  Price  Lists. 

Canada  Sales  Company 


166  Bay  St.     Phone  Adel.  3590 


TORONTO 


Rings  Bells  and 
Cash    Registers 

The  Thordarson  Transform- 
er always  sells  better  than 
others  because  it  is  better. 
It  brings  steadily  increasing 
business  and  profits  that  are 
pleasing. 

Thordarson 
Bell -Ringing 
''"""""  Transformers 

end  all  battery  bother.  Operate  signals  direct 
irom  A.  C.  lighting  circuit.  Unconditionally 
guaranteed.  Moisture  proofed.  Can't  get  out 
of  order. 

A     complete    line    of    Transformers.       Write 
TODAY       for      Liberal      Dealers'     Discounts. 

Order  a  stock  of  Thordarson  Toy  Trans- 
formers NOW  for  your  Christmas  trade. 

Thordarson    Electric    Mfg.    Co. 

503  South  Jefferson  St.,  CHICAGO 


"CANADIAN    INSULATORS'' 


HARD  PORCELAIN 


The  Hydro  Electric  Power 
Commission  of  Ontario  are       inp>:?};%= 
equipping    with     "Canadian 
Insulators". 

Our  Nos.  133  and  136  are 
two  of  their  standards. 

Z^i  us  quote  vou  on  your  requirements. 


No.  133 


No.  136 


CANADIAN  PORCELAIN  COMPANY  LIMITED 

HAMILTON  ONTARIO 
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Corporation  Jobs  as    Fellowships   in   N. 
Y.  U.  Commercial  Course 

As  pari  of  the  instructional  work  vi- 
t'crcd  by  the  School  of  Commerce  of 
New  York  University,  "business  fellow- 
ships" with  a  number  of  large  industrial 
corporations  are  offered  students  who 
wish  to  comliine  practical  experience 
with  tlu'i>retical  instruction  in  business 
subjects.  Fifteen  of  these  business  fel- 
lowships are  now  available,  the  men  to 
till  them  being  chosen,  on  their  basis  of 
individual  adai)tability,  by  Prof.  Jeremiah 
W.  Jenks,  head  of  the  Graduate  Schocil, 
and  by  the  chiefs  of  the  employing  or- 
ganizations. The  corporations  co-oper- 
ating in  the  plan  include  the  American 
Telephone  &  Telegraph  Company,  the 
Western  Electric  Company  and  the  Na- 
tional City  Bank  of  New  York. 


FOR  SALE 

D.  C.  Generator  for  sale.  One  Canadian  West- 
inghouse  IMiO  kw.  belted  generator,  250  volts, 
IMH)  r,  p.  m..  'S  bearing,  compound  wound;  serial 
number  4S27.  In  first-class  operating  condition. 
Paper  pulley  38j^-in.  face,  57-in.  diameter.  Also 
Bullock- Cincinnati  lialancer  set  consisting  of 
two  coupled  D.  C.  generators  on  common  bed- 
plate, rated  at  120  volts,  H>4  amperes,  1650  r.p.m. 
shunt  wound,  serial  numbers  12399  and  12396. 
with  Cutler-Hammer  starter  No.  60SS3  and  T.  P. 
S.   T.  knife  switch. 

Make  best  offer  immediate  shipment  f.  o.  b. 
cars  Kingston.  Ont.  H.  E.  P.  C.  of  Ontario, 
attention  F.  F.  E.  Continental  Life  Building  To- 
ronto. 17-lS 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52    Queen  Street        -         OTTAWA 


Lighting    Schedule 
October,  1915 


Courtesy  of  the  National  Carbon  Company    Cleveland 


■^^^  PROCURED  iN  ALL 

■        ^  COUNTRIES 

m^^^  LONG  EXPERIENCE 

^^^  IN  PATENT  LITIGATION 

I      SENO  FOR  HAND  BOOK 

I  ATE 


ATENTS 


PHONE 

MAIN 

2SS2 

RIDOUT  Se  MAYBEE 


59  Yonge  Street 
TORONTO  -  -         -         CANADA 


Date 

Light 

Date 

ExtinguiKh 

No.  of 
Hours 

Oct.  1 

6  10 

Oct.  2 

0  30 

6  20 

2 

«  10 

3 

1  30 

7  20 

3 

6  10 

4 

2  40 

8  30 

4 

6  10 

5 

3  40 

9  30 

5 

6  00 

6 

4  50 

lU  60 

6 

6  00 

7 

5  20 

11  20 

7 

6  00 

8 

6  20 

11  20 

8 

6  00 

9 

5  20 

11  20 

9 

6  00 

10 

5  20 

11  20 

10 

6  00 

11 

5  20 

11  20 

U 

5  50 

12 

5  30 

11  40 

12 

5  50 

13 

5  30 

11  40 

13 

5  50 

14 

5  30 

11  40 

14 

5  50 

16 

5  30 

11  40 

15 

9  40 

16 

5  30 

7  60 

16 

11  00 

17 

5  30 

6  30 

18 

0  10 

18 

5  30 

5  20 

19 

1  20 

19 

5  30 

4  10 

20 

2  20 

20 

5  30 

3  10 

.21 

3  20 

21 

5  30 

2  10 

22 

No  Light 

22 

No  Light 

23 

No  Light 

23 

No  Light 

2+ 

No  Light 

24 

No  Light 

25 

5  30 

25 

7  50 

2  20 

26 

5  30 

26 

8  30 

3  00 

27 

5  30 

27 

9  20 

3  50 

28 

5  30 

28 

10  20 

4  50 

29 

5  30 

29 

11  20 

5  60 

30 

5  30 

31 

0  20 

6  50 

31 

5  30 

Nov.l 

1  30 

8  00 

Total  Hours   209.40 


We  have  a  large  stock  of  motors  up  to   100  H.  P.  in  Toronto  ready  for  immediate  delivery 


The  "Lancashire" 
Ball  Bearing  In- 
ductiein  Motor 
and  "  Patent  Re- 
versing Drive  for 
Metal  Planers," 
will  repay  investi- 
gation. 

Descriptive  matter 
sent  on  request. 


Accidents  will 
happen,  but  a 
complete  stock  of 
spare  parts  and 
well  equipped  re- 
pair shop  ensure 
users  of  "  Lanca- 
shire" machines, 
minimum  incon- 
venience from 
such  breakdowns. 


750  K.V.A.  Alternator  direct  coupled  to  engine. 


The  Lancashire  Dynamo  and  Motor  Co.  of  Canada,  Ltd. 


Montreal 


107-109  Duke  St.,  Toronto 


October  1.  1915 
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Electricity  Alone  Cheaper 

Thirty-six  years  ago  this  month  Thomas  Edison  intro- 
duced to  the  world  his  first  commercial  incandescent  lamp. 
Its  (in) efficiency  was  7  watts  per  candle.  The  progress  of 
thirty-six  j'ears  is  represented  by  a  lamp  which  consumes 
only   one-half  watt   per   candle — fourteen    times   as   efficient. 

Keeping  pace,  too,  with  this  increase  in  lamp  efficiency, 
we  have  had  no  less  remarkable  improvements  in  generat- 
ing and  transmitting  equipments  and  methods.  So  that,  as 
a  result,  the  cost  to  the  consumer  of  his  kilowatts  has  been 
reduced  almost,  if  not  quite,  in  the  same  ratio  as  the  con- 
sumption per  candle-power.  This  is  a  side  of  electric  light 
and  power  we  too  frequently  lose  sight  of.  The  actual  ratio 
of  the  cost  of  lighting  to-day  as  compared  with  thirty-six 
years  ago  is  not,  then.  1  to  14,  but  1  to  14",  i.e.,  1  to  196.  Fur- 
ther than  this,  the  perfection  of  the  modern  reflector,  the 
scientific  placing  of  the  units  and  so  on,  have  again  perhaps 
halved  the  cost  of  lighting  so  that  the  home,  the  factory 
and  the  office  to-day  pay  for  their  light  only  somewhere 
from  5/2  to  !4  of  one  per  cent,  of  what  it  cost  the  previous 
generation. 

Yet  it  is  difficult  to  get  the  public  to  realize  this  fact — 
difficult  even  to  get  electrical  men  to  do  so — that  for  value 
received,  electric  light  and  power  is  one  of  the  cheapest,  if 
not  the  cheapest,  commodities  we  purchase.  Practically 
everything  else  on  the  face  of  the  earth  costs  more  than  it 
used  to.  What'  item  of  everyday  expense  does  not?  Elec- 
tricity alone  costs  less — hundreds  of  times  less — bringing  it 
within  the  reach  of  all. 

It  is  interesting  to  follow  the  gradual  evolution  of  the 
modern  incandescent.     In  1879,  as  noted  above,  the  efficiency 


was  7  watts  per  candle;  in  1880  a  carbonized  bamboo  filament 
increased  this  to  5.8;  in  1881  to  4.8  and,  shortly  after,  the 
cellulose  filament  lamp  gave  us  a  candle-power  for  3.1  watts. 
The  highest  state  of  the  carbon  lamp  was  reached  in  the 
metallized  filament  produced  by  heating  the  carbon  to  a  high 
furnace   temperature;   this   gave  us   2.5  watts  per   candle. 

No  further  immediate  cominercial  advantage,  over  the 
metallized  carbon  filament,  was  gained  until  1906,  though 
osmium,  tantalum  and  other  metals  were  tried,  with  slightly 
increased  efficiencies.  Since  1906  the  progress  has  been  one 
of  steady  improvement  in  the  tungsten  lamp,  which,  in  the 
latest  forms,  surrounded  by  some  inert  gas  such  as  nitrogen 
or  neon,  shows  an  efficiencj'  as  high  at  least  as  two  candle- 
power  per  watt;  this  is  in  the  largest  sizes  only.  Smaller 
sizes  of  nitrogen  filled  lamp  are  now  being  manufactured 
down  to  60  watts,  but  naturally  the  efficiency  is  lower — about 
.85  watts  per  candle.  So  far  these  smaller  sizes  are  chiefly 
of  the  series  burning  type  and  so  are  most  suitable  for  public 
buildings,   stores  or  street  lighting. 

.Arc  lamps,  for  the  time  being,  at  least,  are  taking  sec- 
ond place  in  interest  to  the  incandescent.  It  is  still  true 
that  the  incandescent  cannot  compete  in  efficiency  with  the 
arc,  but  what  it  lacks  in  this  way  it  more  than  makes  up  in 
its  greater  adaptability  to  the  varied  requirements  of  most 
lighting  systems.  Under  certain  conditions,  however,  the  arc 
lamp  is  still  holding  its  place  and  apparently  will  continue 
to  do  so. 

Steady  progress  in  the  way  of  "refinements"  has  been 
made  along  various  lines  of  illumination.  Street  lighting  by 
clusters  is  gradually  losing  its  glamour  and  being  replaced 
by  the  more  scientifically  correct,  as  well  as  more  attractive, 
in  the  opinion  of  many  students  of  this  subject,  single  unit 
standard.  Store  owners,  little  by  little,  are  appreciating  the 
value  of  better  illumination  and  especially  in  window  light- 
ing distinct  headway  is  being  made;  this  is  due,  in  part,  also 
to  the  greater  attention  paid  by  the  manufacturers  to  proper 
reflectors  for  this  purpose.  Sign  lighting,  some  of  it  ex- 
ceedingly attractive,  is  now  a  feature  of  the  main  streets  of 
every   progressive   city   and   town. 

In  one  conspicuous  instance — lighting  in  the  home — • 
there  is  little  sign  of  advance.  We  make  our  stores  bright 
to  make  them  attractive;  the  same  with  our  streets.  But  we 
follow  an  entirely  different  policy  in  our  own  homes.  There 
we  seem  to  believe  entirely  in  "spot"  light  effects — where  the 
spots,  generally  over-bright,  only  emphasize  the  darkness  of 
the  rest  of  the  house.  We  all  speak  with  more  or  less  dread 
of  the  short  winter  days  and  fail  to  realize,  or  refuse  to 
realize,  that  a  simple  turn  of  two  or  three  switches  and  the 
expenditure  of  a  few  cents  will  dispel  that  dreadful  darkness. 
Only  the  habit  of  ages  prevents  us.  One  dollar  a  month 
extra  at  a  3-cent  rate  w-ould  give  us  500  candle-power  more 
for  two  hours  every  night — think  of  it — make  our  day  two 
hours  longer  at  a  cost  of  3  cents  per  day.  But  just  because 
our  forbears  were  cave-dwellers — so  are  we. 


Electricity  in  the  Home 

Electricity  in  the  home  is  a  luxury  without  being  an 
extravagance.  The  city  of  Toronto  has,  we  believe,  the 
cheapest  gas  rate  on  the  continent  where  manufactured  gas 
is  used.  Yet  electric  cooking  in  Toronto  competes  on  a 
dollars  and  cents  basis  with  gas  at  70  cents.  Here  are  a 
few  examples  of  monthly  bills  taken  from  among  the  ac- 
counts of  the  Toronto  Electric  Light  Company: 

(a)  An  eight-roomed  residence,  four  in  the  fainily,  in 
which  a  range,  iron  and  toaster  are  in  use.  The  monthly 
bill  averages  $3.06  at  a  net  rate  of  2.5c.  per  kilowatt  hour. 

(b)  An  eight-roomed  residence,  six  in  the  family,  in 
which   a  range,   2   toasters,   an   iron  and  a   coffee  percolator 
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arc  in   use.     Average   niontlily   liil!   of  $1.47   at   a   net   rate   of 
l.'.)8c.  per  kilowatt  hour. 

(c)  An  eiglit-roonied  re,siclence,  live  persons  in  the  fam- 
ily, using  a  range,  toaster,  fan  and  radiator,  all  operated 
electrically.  Average  monthly  bill  of  $:!.9G  at  a  net  rale 
of  2.11c.  per  kilowatt  hour. 

(d)  Four-roomed  apartment,  live  persons  in  tlic  family, 
using  a  range,  a  small  hot  plate  and  an  electric  iron.  Aver- 
age monthly  hill  of  $1.93  at  a  net  rate  of  2.14c.  per  kilowatt 
hour. 

(e)  An  eight-roomed  residence,  eight  people  in  the 
family,  employing  a  vacuum  cleaner,  washing  machine,  coffee 
percolator,  toaster,  iron,  electric  automobile  and  electric 
range.  An  average  monthlj'  bill  of  .$8. IT  at  a  net  rate  of 
l.fi4c.  per  kilowatt  hour. 

(f)  A  nine-roomed  residence,  six  people  in  the  family, 
employing  a  range,  two  irons,  small  heater,  and  coffee  per- 
colator. An  average  monthlj'  bill  of  $4.86  at  a  net  rate  of  2c. 
per   kilowatt   hour. 

(g)  A  seven-roomed  residence,  five  people  in  the  family, 
employing  a  range,  toaster,  iron  and  two  fans.  An  average 
monthly  bill  of  $3.5G  at  a  net  rate  of  2.06c.  per  kilowatt  hour. 

(h)  A  nine-roomed  house,  four  persons  in  family,  using 
range,  toaster,  iron  and  sweeper,  $3.28  or  2.6c.  per  kilowatt 
hour. 

(i)  Nine-roomed  house,  five  persons  in  family,  range, 
toaster,  iron,  sweeper,  percolator,  $3,78  or  2.4c,  per  kilowatt 
hour. 

Now  it  cannot  be  argued,  of  course,  that  these  figures 
are  less  than  the  average  gas  bill  in  Toronto.  They  prob- 
ably are  higher.  The  man  who  buys  an  electric  range  for 
his  home,  however,  is  not  (yet)  the  average  man.  He  is 
a  type  rather  who  believes  in  efficiency — the  most  favorable 
working  conditions — in  his  home  as  in  his  office  or  factory. 
He  is  not  the  ultra  economical  type.  He  likes  plenty  of 
light,  plenty  of  toast,  coffee  and  good  wholesome  meals. 
He  doesn't  mind  the  size  of  the  bill  so  long  as  he  gets  value. 
That  is  the  type  of  man  represented  in  the  figures  above. 
His  bills  for  gas,  if  he  used  gas,  would  be  quite  as  large — 
only  he  wouldn't   be  getting  the   service. 


Educating  the  Public 

By  W.  G.  H.  Cam 

In  a  scientific  journal  some  few  years  ago  there  ap- 
peared the  following  paragraph:  "Great  progress  has  been 
made  in  educating  the  general  public  to  a  higher  standard 
of  street  illumination.  To  a  limited  degree  they  have  begun 
to  realize  the  inestimable  value  of  a  higher  standard  of 
illumination.  We  have  installations  worthy  of  considerable 
praise,  but  as  yet  the  improvements  of  which  we  boast 
do  not  compare  favorably  with  standards  set  in  other  lines 
of  civic  betterment."  This  paragraph  is  a  good  starting  point 
for  several  interesting  lines  of  thought;  amongst  others  that 
the  educatory  process  has  been  a  very  painful  process  to  the 
public  while  the  illuminating  expert  has  been  trying  his 
nostrums   on   the   "man   in   the   street." 

The  old  carl)on  lamp  and  the  enclosed  arc  had  gradually 
swept  away  the  open  gas  jet  and  the  |)ulilii-  were  comfort- 
al)ly  reading  their  evening  papers  by  the  mellow  carbon 
light,  and  jeering  mildly  at  the  old-fashioned  country  folk 
who  still  believed  in  the  kerosene  lamp  as  "less  trying  to 
the  eyes." 

Came  the  incandescent  gas  mantle  to  challenge 
the  new  illuminant,  and  the  education  of  the  public  entered 
a  new  phase.  Gas  gave  heat  as  well  as  light,  and  would 
provide  hot  air  of  a  sort  at  a  great  rate  in  a  cold  room,  and 
that  was  a  great  economy  in  the  winter  to  the  small  hoard- 
ing house,  or  family  of  slender  means.  Gas  companies 
encouraged    the    mantle    for    they    found    that   a    cheaper   gas 


with  lower  illuminating  power  would  now  satisfy  the  i)alienl 
public. 

Then  with  a  great  fluster  the  tungsten  lamp  appeared 
in  the  lists — a  poor  weak  thing,  with  no  stamina  at  all, — 
but  a  necessary  step  in  the  public's  education,  for  the  price 
of  the  lamp  was  enormous,  "but  the  reduction  it  caused  in 
your  first  light  bill  would  pay  for  the  lamp."  It  did  pay 
for  the  first  lamp,  but  how  to  pay  for  the  second  and 
third  lamp  was  a  burning  question  between  customer  and 
salesman  in  those  days.  And  the  man  who  with  pride  re- 
placed his  16  c.p.  carbon  with  a  50  c.p.  tungsten  backed 
by  a  conical  porcelain  reflector  hung  just  above  his  head 
in  his  small  sitting  room,  spent  his  second  evening  trying 
to  dodge  the  blinding  rays.  The  third  evening  the  lodger 
upstairs  dropped  his  boots  on  the  floor  suddenly  and  broke 
the  tungsten's  spine.  Naturally  the  man  felt  sore,  but  such 
was  the  progress  of  his  education  that — while  attempting  to 
claim  for  a  defective  lamp — he  blamed  the  clod-hopper  of 
the  floor  above. 

The  Nernst  lamp  assisted  for  a  while  in  keeping 
alive  the  curiosity  of  the  public  with  regard  to  new 
illuminants,  for  in  reliability  it  was  a  close  competi- 
tor of  the  early  tungsten.  And  it  was  rather  a  pretty  lamp, 
but  when  it  decided  not  to  burn  an  expert  was  needed  to 
discover  which  of  its  many  complicated  parts — heater,  glow- 
er, resistance  or  automatic  cutout — had  gone  on  strike.  So 
the  tungsten  won  through,  the  price  being  judiciously  low- 
ered from  time  to  time  to  console  the  customer  for  his  large 
renewal   bills. 

When  the  "wire-drawn"  tungsten  made  its  debut  the 
well-trained  public  hailed  with  enthusiasm  a  tungsten  lamp 
which  would  not  break  if  one  sneezed.  Speaking  candidly, 
this  was  the  time  when  the  tungsten  lamp  emerged  from 
the  experimental  stage,  and  the  public  had  been  trained — 
not   to   expect   too   much   of   it. 

Meanwhile  as  the  earlier  tungsten  lamps  had  only 
been  available  in  fairly  large  candle-power  units,  the  stand- 
ard of  illumination  demanded  became  higher.  Stores  and 
saloons  especially  used  high  intensities  of  illumination,  and 
gave  rise  immediately  to  a  demand  for  better  street  lighting. 

The  enclosed  arc  became  a  drug  on  the  market,  and 
magnetite  arcs,  flame  arcs  and  tungsten  post  lighting  en- 
tered the  arena.  And  with  the  introduction  of  the  yi  watt 
tungsten  lamp  in  250  to  1,000  c.p.  units  for  inside  illumina- 
tion there  came  the  epoch  of  over-illumination  to  which 
this  article  has  especial  reference.  The  writer  can  think 
of  a  Greek  store  in  Montreal  where  it  was,  for  a  time,  al- 
most impossible  to  tolerate  the  glare  for  more  than  a  few 
minutes.  Moving  picture  shows  hang  2,000  candle-power 
flame  arcs  about  10  feet  above  the  sidewalk.  High  candle- 
power  lamps  are  used  in  small  shades  which  give  the  ap- 
pearance of  a  frill  around  the  socket  of  the  lamp,  while 
the  dazzling  filament  spoils  the  eyes  of  the  passerby.  Kvcn 
office  buildings  have  caught  the  infection  in  the  vicinity  of 
the  main  thoroughfares. 

So,  street  illumination  had  to  be  a  compromise  lictwcen 
what  was  really  required  to  li.ght  the  streets  and  what  the 
public  had  unfortunately  been  educated  to  consider  desir- 
able. There  is  no  doubt  that  post-lighting  is  showy  and 
decorative  and  may  he  quite  satisfactory  if  the  units  are 
not  high  power  and  the  posts  are  placed  close  enough  to- 
gether to  avoid  splash  effect.  But  on  a  wet  night  in  Mont- 
real it  is  easier  to  drive  a  car  up  Bleury  Street  and  dis- 
tinguish approaching  vehicles,  and  street  crossin,gs,  than  along 
Western  .\venue.  Yet  the  latter  is  far  more  brilliantly  il 
luminated,  even  at  minimum  points,  than  the  former,  and 
most  people  would  agree  as  to  which  is  the  ln-lttr  liL;lilod 
street. 

Ideally  speaking,  the  higher  street  lights  are  hung,  the 
easier   it    is   to   distinguish    approaching   traflic,   as   the   light 
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source  is  further  from  the  immediate  field  of  vision.  The 
ideal  alternative  is  a  string  of  lights  low  down  and  so 
close  together  that  the  illumination  on  the  street  surface 
is  uniform  along  the  centre  line  of  the  street. 

The  final  layout  of  any  city  street  lighting  is  bound  to  be 
a  compromise,  for  there  are  various  difficulties  that  appear 
almost  unavoidable.  An  intensity  of  post  iUumination  which 
is  not  excessive  when  the  stores  along  a  thoroughfare  are 
brilliantly  lighted,  may  prove  dazzling  later  on  in  the  even- 
ing when  the  store  lights  are  mostly  extinguished.  Also 
there  is  a  natural  tendency  for  stores  to  attempt  to  outshine 
the  street  illuminants  with  flashing  signs  and  other  devices. 
Let  us  tell   the  truth  of  the  matter.     As  many  mistakes  are 


equipped  with  lighting  on  the  local  improvement  plan.  An 
example  of  these  is  shown  in  the  accompanying  illustration 
— Chestnut  Park  Road,  one  of  Toronto's  prettiest  residential 
streets.  On  this  street  the  standards  are  9  ft.  6  in.  high, 
spaced  approximately  80  feet  apart  and  mounted  with  100- 
vvatt  nitrogen  lamps  enclosed  in  12-in.  opalescent  globes. 
Service  is  by  special  armored  cable  laid  underground. 

Another  feature  of  the  report  is  the  better  lighting  that 
has  been  installed  at  several  busy  intersections  of  the  city. 
For  the  most  part  500-watt  lamps,  or  less,  are  used,  but  at 
very  busy  intersections,  such  as  King  and  Yonge,  1,000-watt 
nitrogens,  enclosed  in  special  diffusing  globes  and  suspend- 
ed at  a  good  height,  have  been  installed.     These  intersection 


Lighting  residential  streets  on  Locai  Improvement  plan.— Toronto. 


liable  to  be  made,  and  are  made  in  the  education  of  the  public 
as  in  the  education  of  children,  and  the  needs  of  one  gen- 
eration are  not  usually  identical  with  those  of  the  next 
generation,  even  in  the  important  matter  of  street  and  do- 
mestic illumination. 


installations    have   given    very    great    satisfaction    and    added 
largely  in  the  reduction  of  accidents  at  these  busy  points. 


Street  Lighting  in  Toronto 

The  annual  report  of  the  Toronto  Hydro-electric  Sys- 
tem, just  issued,  shows  that  in  spite  of  adverse  conditions 
9,000  meters  were  added  to  their  lines  during  the  year  1914. 
Street  lamps  to  the  number  of  40,59G  are  now  in  use  and  the 
peak-load  in  December  reached  28,753  horse-power.  The 
connected  load  is  given  as  88.000  horse-power  for  31,000  con- 
sumers. 

Special  attention  is  drawn  to  the  activities  of  the  appli- 
ance department  where,  in  the  item  of  irons  alone,  5,600  were 
added  during  the  year.  The  additional  consumption  in  this 
direction  alone  means  appro.ximately  480,000  kw.  hours  per 
year  with   an  approximate   revenue   of  $13,000. 

The  report  notes  various  improvements  in  street  light- 
ing during  the  year,  including  some  changes  on  certain  down- 
town streets  where  single  light  type  standards  have  been 
installed.     .\    number   of   residential   streets   have   also   been 


"I  have  little  confidence  in  and  much  sym- 
pathy with  those  who  speak  of  peace — but  what 
is  the  use  of  crying  'Peace,  peace'  when  there  is 
no  peace,  and  no  possibility  of  peace?  There 
can  be  no  peace  until  the  authors  of  this  foul 
war  are  brought  to  a  condition  where  their  emis- 
saries and  the  whole  world  can  see  that  here- 
after they  will  obey  our  rules,  the  rule  of  good 
faith,  the  rule  of  keeping  contracts,  the  rule  that 
when  they  make  a  treaty  they  Fhall  stand  by  it, 
whether  it  is  to  their  interest  or  not,  and  forsake 
this  foul  code  of  law  which  has  governed  them 
for  the  past  twelve  months — the  code  that,  where 
their  interest  requires  it,  they  can  throw  all 
treaties  and   contracts   to   the   winds," 

This  from  no  less  an  authority  than  the  world-renowned 
United  States  citizen,  Joseph  H.  Choate.  Could  a  British 
statesman  have  expressed  it  better?  Mr.  Choate  is  also,  be 
it  noted,  an  honorary  vice-president  of  the  International 
Peace  Conference. 
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Graphic  Illumination  Cliart — Its  Application 


By  F.  R.  Ewart 


The  subject  of  this  article  is  Ijy  no  means  new.  The 
ilhnnination  chart  in  the  form  here  discussed  was  developed 
by  Mr.  A.  E.  Parks,  and  made  public  by  him  in  the  trans- 
actions of  the  Illuminating  Engineering  Society  for  October, 
1907.  Since  then  it  has  been  included  in  some  of  the  later 
handbooks.  It  is  doubtful,  however,  whether  it  is  very  well 
known  or  commonly  used  among  electrical  men  in  Canada. 
It  is  in  the  expectation  that  a  more  general  familiarity  with 
the  chart  will  prove  helpful  that  this  dis- 
cussion has  been  written. 

The  simple  physical  laws  of  illumina- 
tion are  well  known.  First,  that  intensity 
of  illumination  varies  directly  as  the  power 
of  the  source.  Second,  that  it  varies  in- 
versely as  the  square  of  the  distance  from 
that  source.  Third,  that  for  light  striking 
a  plane  at  an  angle,  the  luminous  intensity 
normal  to  the  plane  will  be  the  intensity 
as  determined  by  power  and  distance  mul- 
tiplied by  the  cosine  of  the  angle  between 
the  ray  and  the  normal  to  the  plane.  From 
these  laws  are  derived  the  well-known 
formula 

IH'  =  C  cos'a 
Where 

I   =  illumination   in   foot-candles   normal 
to  the  plane  illuminated. 
C    =    candle-power. 

a   z=   angle   between    ray    and    normal    to 
plane. 

H  =^  mounting  height  in  feet  above  plane. 

The   equation   can   equally   well   be   expressed   using    the 
sine  function  instead  of  the  cosine  function  as  follows: — 
IH=  sin'  a  =  C. 

This  is  the  form  on  which  the  chart  is  actually  based, 
the  reason  being  shown  later.  The  principle  involved  is  the 
addition  and  subtraction  of  logarithmic  distances  in  much 
the  same  way  as  on  the  ordinary  slide-rule.  In  fact  it  would 
be  quite  feasible  to   l)uild  a  special   slide-rule  for  this  work. 

Expressed   in   logarithmic   form   the   equation   reads; 
log  I  =  log  C  —  log  sin'  a  —  log  H" 
or  log  I  =  log  C  —  3  log  sin  a  —  2  log  H 

The  chart  then  is  built  of  four  logarithmic  scales,  one 
for  log  I,  one  for  log  C.  one  for  log  Sin  a  of  :i  times  the 
amplitude,  and  one  for  log  H  of  double  amplitude.  These 
are  arranged  in  convenient  form  for  the  subtractions  re- 
quired. The  four  scales  n\ay  be  readily  identified  on  the 
chart.  The  scale  for  I  located  on  the  right  hand  side  re- 
presents the  quantity  to  be  determined  and  therefore  to  this 
scale  all  quantities  must  be  transferred  for  addition  or  sub- 
traction. This  scale  I  is  located  at  a  distance  along  the 
scale  of  H  where  H  equals  VlO  or  .3.16  approximately.  By 
this  means  a  scale  for  I  is  established  reading  quantities  one- 
tenth  those  of  the  corresponding  scale  for  C.  Thus  the 
length  for  100  candle  power  transferred  to  the  vertical  scale 
I  by  means  of  a  45  deg.  diagonal  reads  10  foot-candles,  which 
is  the  intensity  given  by  100  candle-power  at  a  distance  of 
VlO  feet. 

If,  however,  the  100  candle-power  were  in  a  direction 
4.5  degs.  above  the  vertical  l)ut  the  same  mounting  height. 
we  would  have  to  subtract  the  distance  corresponding  to 
4.'>  degs.  on  our  scale  for  o.  This  is  done  by  following  the 
vertical  through  100  on  scale  C  down  to  its  intersection  with 
the  line  marked  45  degs.  following  the  diagonal  through  this 


point  we  get  a  value  of  3.5.  The  distance  from  10  down 
to  3.5  on  scale  of  I  being  equal  to  the  distance  from  0  deg. 
to  45  degs.  on  scale  of  a,  we  have  obviously  got  a  result 
which  represents  log  C  —  3  log  sin  a. 

Now  suppose  the  mounting  height  to  be  0  feet  instead 
of  3.16,  but  C  ==  100  and  a  ^  45  degs.  as  in  the  previous 
example.  Then  follow  the  horizontal  line  through  3.5  (the 
result   so   far   obtained)    to   its   intersection   with   the   vertical 


C^/rOi£  y^ot^s^ 


Illumination  Chart 


through  ti  on  scale  H.  .\gain  follow  the  diagonal  to  the  right 
obtaining  the  quantity  1.0.  The  distance  from  3.5  down  to 
1.0  on  scale  I  is  equal  to  the  distance  between  3.16  and  6  on 
scale  H.  We  have,  therefore,  subtracted  from  our  previous 
result  that  part  of  2  log  H  not  already  taken  tare  of  by  the 
choice  of  location  for  scale  I,  The  final  result  ihou 
a  distance  representing 

log  C  —  3  log  sin  a  _  a  log  H,  this  net  distance  b 
e<iual  to  log  I  according  to  the  equation. 

The  rule  then  for  the  use  of  the  chart  is:— 
Follow  the  vertical   through   value  of  C  to   its  intersec- 
tion  with   horizontal   through   value  of  a.     From   this   inter- 
section   follow    diagonal    to    right    hand    margin.      Continue 
along  horizontal  to  left  to  intersection  with  vertical  through 


gives 


Deing 
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value  of  H.  From  this  intersection  follow  diagonal  again  to 
right-hand  margin.  Read  foot-candles  if)  from  scale  at 
this  point. 

The  reason  for  using  the  sine  function  instead  of  the 
cosine  function  should  now  be  fairly  apparent.  By  making 
both  operations  subtractions  one  set  of  diagonals  will  serve. 
If,  on  the  other  hand,  one  operation  had  been  an  addition, 
a   set  of  diagonals  would  have  been   required   running   from 
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^•ould 


the   lower   left   hand   to   the   upper   right   hand.      This 
obviously  make  the  chart  much  more  confusing. 

The  location  of  the  scale  I  at  a  point  on  scale  H  equal 
to  VlO  works  out  most  conveniently  in  bringing  the  scales 
into  agreement  without  further  subdivision.  It  is  only  rarely 
that  mounting  heights  of  less  than  3.16  feet  need  be  con- 
sidered. Where  such  cases  do  occur  the  chart  may  be  readily 
extended   to  the  right   to   cover  these  lower  values. 

The  chart  in  the  form  .shown  will  readily  serve  for  the 
solution  of  problems  involving  candle-powers  much  greater 
than  200,  as  in  the  case  of  large  gas-filled  lamps,  arc  lamps, 
etc.  Since  I  varies  directly  as  C,  we  may  divide  C  by  any 
convenient  divisor  such  as  3  or  10  and  multiply  the  final 
result  by  the  same  number.  This  would  give  exactly  the 
same  results  as  solving  the  problem  on  a  chart  of  wider 
range. 

.As  an  example  of  the  use  of  the  chart  in  determining  the 
resulting  illumination  from  a  definite  light  source,  consider 
an  ordinary  polar  curve  as  shown  in  Fig.  1.  From  this  take 
the  candle-power  at  various  angles  and  work  out  the  in- 
tensities over  a  working  plane  3  feet  above  the  floor  for 
various  mounting  heights,  say  8,  10  and  12  feet.  The  re- 
sults in  tabulated  form   would   appear  as   follows: — 


ounting 

he 

ght 

8 

10 

12 

H. 

,5 

7 

9 

a 

C.P. 

C 

urve  A 
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Curve  C 

0 

180 

T.5 

3.8 

2.3 

10 

194 

8.0 

3.9 

2.4 

20 

208 

7.2 

3.6 

2.1 

30 

206 

3.4 

2.8 

1.7 

40 

181 

3.4 

1.7 
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136 
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.7 

.5 
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74 

.4 

.3 

.1 

The  checking  of  all,  or  even  a  few,  of  these  readings  will 
readily  show  the  working  of  the  chart.  Now  if  these  values 
be  plotted  as  ordinates  on  base  of  feet,  the  resulting  curves 
will  appear  as  in  Fig.  2.  A  simple  table  of  striking  distances 
from  the  vertical  along  the  plane  for  various  angles  and 
mounting  heights  may  easily  be  prepared,  and  will  prove  of 
great  assistance  in  plotting  these  curves.  The  pronounced 
eflfect  of  mounting  height  becomes  most  strikingly  apparent. 
Curve  A  shows  that  a  height  of  8  feet  is  ordinarily  too  low 
for  good  results.  It  will  result  in  a  ring  of  light  of  very 
high  intensity  dropping  oflf  very  rapidly  within  a  short  dis- 
tance. Curve  B  is  a  well-shaped  curve  which  can  be  used 
to  good  advantage  as  shown  later  on.  Curve  C  is  also  a 
normally  shaped  curve  but  indicates  that  a  height  of  12  feet 
will  give  much  less  illumination  with  probably  little  or  no 
corresponding  advantages. 

Now  suppose  10  feet  to  be  chosen  as  a  suitable  mount- 
ing height.  Take  two  identical  curves  like  curve  B  and 
space  them  8  feet  apart  centre  to  centre  on  a  sheet  and  add 
the  two  curves.  Try  the  same  thing  for  10  feet  and  12  feet. 
The  results  will  be  typical  of  the  illumination  along  a  row 
of  units  and  appear  as  in  Fig.  3.  It  appears  from  these,  that 
on  8-foot  centres  there  will  be  an  excess  of  illumination  mid- 
way between  the  two  sources.  At  12  feet,  on  the  other 
hand,  a  considerable  sag  appears  at  the  same  point.  But  10 
feet  seems  to  be  just  about  right,  giving  a  variation  of  only 
6  per  cent,  below  the  maximum  instead  of  about  23  per  cent, 
as  in  the  other  two  cases.  Probably  about  9  feet  6  inches 
might  even  give  a  curve  of  slightly  less  variation.  If  a  uni- 
form general  illumination  of  about  4.5  foot-candles  over  the 
working  plane  represents  the  result  desired,  it  appears  that 
a  unit  having  the  polar  curve  of  Fig.  1  placed  at  a  mount- 
ing height  of  10  feet  and  spaced  on  10-foot  centres  will 
solve  the  problem  excellently. 

If  the  reader  is  interested  in  further  experiments  with 
curves   he   might    try    the    following   exercises: — 

1.  Take  Curve  A.  Fig.  2,  and  determine  about  what 
spacing  will  give  the  most  uniform   illumination. 

2.  Take   Curve   C,   Fig.   2.  and   find   the  greatest   spacing 
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which  may  be  used  without  permitting  a  variation  of  more 
than  approximately  20  per  cent,  below  maximum. 

3.  Take  the  polar  curve  of  a  bare  tungsten  lamp  and 
find  what  combination  of  mounting  height  and  spacing  will 
give  the  most  uniform  result.  (This  exercise  will  prove 
most  enlightening). 

The  chief  value  of  the  illumination  chart  is  in  its  great 
facility.     Anyone  accustomed  to  its  use  can  take  any  polar 
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curve  and  in  10  minutes  have  a  set  of  curves  such  as  Fig.  3. 
A  second  10  minutes  will  produce  a  set  such  as  Fig.  3.  Given 
a    polur    curve    (the    fundanuntal    illumination    data    of    any 


Fig.  3. 

lighting  source)  you  can  knovif  pretty  surely  in  less  than  20 
minutes  just  what  you  can  accomplish  with  it.  All  the 
heavy  mathematical  calculation  is  eliminated  and  the  chances 


of  error  reduced  to  a  minimum.  Under  such  circumstances 
there  does  not  appear  to  be  much  reason  to  guess  at  illum- 
ination. A  reasonably  accurate  polar  curve  can  be  taken 
fioiii  any  form  of  light  source,  provided  only  that  it  is  con- 
stant. Indirect  and  semi-indirect  sources  naturally  present 
additional  complications  over  the  direct  proposition  but  they 
are  far  from  insurmountable.  It  is  therefore  quite  within 
reason  to  expect  any  manufacturer  of  illuminating  equip- 
ment  to  furnish  actual  photometric  data. 

It  is  not  contended  that  the  actual  physical  quantities 
involved  are  the  only  things  that  matter  in  the  solution  of 
illuminating  problems.  Other  considerations,  which  cannot 
be  estimated  quantitatively  may  prove  of  much  greater  im- 
portance. But  when  the  physical  values  can  be  so  easily 
and  accurately  determined,  they  should  be  applied  as  a  check 
on  every  solution. 


The  municipality  of  St.  Raymond.  Portneuf  County. 
y.  Q.,  have  just  put  into  operation  a  new  hydro-electric 
plant,  for  the  supply  of  current  for  public  and  private  light- 
ing and  for  power  purposes.  The  plant,  which  replaces  an 
old  belt-driven  set.  consists  of  a  110  h.p.  vertical  wheel 
running  at  225  r.p.m.,  under  a  head  of  W/2  feet;  the  wheel 
is  set  in  open  flume,  and  is  direct  connected  to  a  75  kv.a., 
3-phase,  60-cycle  2200  volt  vertical  generator.  A  new  sub- 
station of  concrete  has  been  built.  The  engineers  were 
Messrs.  Gauvin  &  Beauchemin.  Quebec,  and  the  contractor 
Mr.  J.  N.  Mouchon,  Montreal.  The  wheel  was  supplied  by 
the  Boving  Hydraulic  and  Engineering  Company,  and  the 
generator  by  the  Canadian   General   Electric   Company. 


New  Street  Lighting  for  Chatham,  Ont. 


By  M.  B.  Hastings 


The  benefits  of  better  street  lighting  are  now  so  evi- 
dent that  to  dwell  on  them  seems  like  a  waste  of  words,  yet 
with  the  development  of  cheap  power  in  Ontario  it  may  be 
interesting  to  study  the  subject  for  a  few  moments  to  see 
just   why  it   is  becoming  so  popular. 

In  the  first  place,  as  a  profitable  investment,  better 
street  lighting  pays.  Merchants  know  it  pays  and  the  mer- 
chant on  that  part  of  the  street  with  poor  lighting  w'ill, 
if  he  be  wise,  move  to  the  other  part  of  the  street  or  loudly 
advocate  improvement  in  the  lighting  on  his  own  section. 
Good  street  lighting  is  a  paying  investment  because  it  is  a 
good  advertisement.  People  see  it  at  night  as  well  as  in 
the  daytime  and  are  pleased  or  displeased  according  to 
the  impression  made.  Good  street  lighting,  more  than  any- 
thing else,  gives  a  city  or  town  an  air  of  progressiveness 
and  prosperity.     It  is  a  paying  investment. 

Further,  good  street  lighting  is  a  means  of  providing 
public  safety.  It  has  often  been  said  that  every  light  is  the 
equivalent  of  a  policeman.  This  may  not  be  literally  true, 
but  the  fact  remains  that  with  the  immense  increase  of  auto- 
mobiles, etc.,  the  question  of  public  safety  at  night  becomes 
an  issue  of  grave  importance.  The  tendency  seems  to  be 
to  turn  night,  or  part  of  it,  into  day.  The  days  of  the 
moonlight  schedule  arc  past,  and  to  consider  the  phase  of 
the  moon  in  a  public  lighting  system  is  as  far  behind  the  times 
as  regulating  the  planting  of  crops  or  the  prediction  of  the 
weather  on  a  similar  basis.  K  city  should  not  only  be  lighted 
up  adequately  in  every  part,  but  should  be  kept  lighted  fairly 
well  during  the  entire  part  of  the  twenty-four  hours  when 
sunlight  is  not  available.  Utilized  in  this  way,  good  street 
lighting  is  perhaps  the  greatest  aid  to  the  Safety  First  move- 
ment, and  accident  prevention  is  one  of  the  best  forms  of 
municipal    economy. 


From  a  sanitary  standpoint  street  lighting  pays.  The 
power  of  suggestion  is  very  influential  and  there  is  no  de- 
nying the  fact  that  one  improvement  suggests  another.  The 
asphalt  pavements  are  not  clean  altogether  because  they  are 
easier  to  keep  clean;  it  is  because  they  look  better  clean. 
Well  lighted  streets  will  be  kept  cleaner  because  it  will  be 
both  easier  to  find  the  dirt  and  because  they  will  look  better 
clean.  Not  only  will  good  street  lighting  be  an  incentive 
to  keeping  the  streets  clean  and  sanitary  but  will  further 
react   upon    the   residents   themselves   with   a   wholesome   in- 


Fig.  l.-King  Street,  looking  east.  Chatham. 

fluence   towards   cleanliness.     Therefore,   as   a   sanitary    mea- 
sure it  is  a  profitable  investment. 

Good  street  lighting  is  an  incentive  to  civic  pride.  Every 
citizen  should  be  able  to  point  with  pride  to  his  own  city 
and  how  can  he  do  so  if  he  sees  a  woeful  deficiency  in  the 
public  street  lighting?  He  may  not  be  able  to  pass  on  the 
relative  merits  of  the  public  libraries  or  the  architecture  of 
the  public  buildings,  but  it  is  fairly  certain  that  public  street 
lighting  is  of  such  a  conspicuous  nature  that  it  will  not 
escape  the  notice  of  the  most  unobserving  citizen.     Surely  it 
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pays  to  try  and  make  every  citizen  a  "liooster"  for  his  own 
town. 

Last,  though  not  least,  must  be  mentioned  the  psycho- 
logical effect  of  good  lighting.  Dark  streets  and  by-ways 
have  a  depressing  effect  on  the  human  mind.  Good  lighting 
makes  you  feel  better,  puts  you  in  a  confident  frame  of  mind 
— literally  and  metaphorically  broadens  your  vision.  Men 
and  women  who  live  in  darkness  show  a  tendency  to  lose 
control  of  their  faculties  for  observing,  just  as  several 
well-known  varieties  of  cave  fishes  have  become  stone  blind 
by  living  without  light.  Is  it  economy  for  any  municipality 
to  save  money  at  the  expense  of  its  citizens'  mental  or  phy- 
sical faculties? 

In  view  of  the  above  reasons  for  good  street  lighting 
it  is  not  hard  to  understand  wliy  Ontario  has  gone  ahead 
in  this  respect  by  leaps  and  bounds.      Further,   the  develop- 


Fig.  2.  — Large  Whiteway     Fig.  3.  — Intermediate  White-      Fig.  4.—  Parks  and 
Standard.  way  Standard.  Boulevard  Standard. 

ment  of  cheap  power  along  our  rivers  and  streams  has  made 
it  easy  for  Ontario  towns  and  cities  to  acquire  good  street 
lighting  at  small  cost.  One  of  the  latest  to  join  the  ranks 
is  the  city  of  Chatham. 

The  city  of  Chatham  has  perhaps  one  of  the  most  mod- 
ern street  lighting  plants  in  America.  It  is  a  completely  new 
system,  making  use  of  the  latest  types  of  units  for  white- 
way   lighting,    main    thorou.ghfare    lighting,    park    and    boide- 


vard  and  residential  lighting.  Over  a  good  part  of  this  sys- 
tem underground  construction  is  used.  It  is  an  incandescent 
series  system  throughout  with  nitrogen  filled  lamps.  From 
the  illustration,  Fig.  1,  it  will  be  seen  that  the  night  view 
of  the  streets  of  Chatham  is  exceedingly  beautiful,  and 
vehicular  and  pedestrian  traffic  is  as  safe  and  pleasant  by 
night   as   by   day. 

The  current  is  supplied  from  the  high  tension  system  of 
the    Hydro-electric    Power    Commission    of    Ontario    and    is 


Fig.  5.— Residential  Unit.  Chatham. 

stepped  down  to  2300  volts.  Constant  current  repulsion  type 
transformers  arc  used  to  supply  current  at  6.fi  amps.  Com- 
bination potheads  and  series  cutouts  are  used  in  the  base  of 
the  pillars;  these  not  only  effectively  seal  the  cable  but  act 
as  absolute  cutouts  also. 

When  determining  the  location  of  the  standards  care 
was  taken  to  have  them  as  equally  spaced  as  possible  and 
uniform  illumination  was  obtained  by  staggering  the  stand- 
ards. Sometimes  too  much  importance  is  placed  on  having 
four  standards  at  each  intersection  with  the  result  that  the 
unequal  spacing  spoils  the  good  appearance  of  the  street 
and  defeats  the  object.    This  was  avoided  in  Chatham  Streets. 

Figs.  2,  3,  4,  and  .5  represent  the  types  of  units  used 
cm  the  streets.  To  give  a  pleasing  effect  Crystophane  glass 
was  used  which  possesses  excellent  qualities,  both  with  re- 
spect to  good  diffusion  and  low  absorption.  The  fixture 
is  designed  so  that  a  prismatic  refractor  can  he  used  if 
desired. 

.\n  ornamental  bracket  with  steel  radial  wave  reflector 
is  used  in  the  residential  sections.  This  type  was  used  be- 
cause it  would  be  wasteful  to  allow  unnecessary  light  to  go 
towards  the  illumination  of  the  tree  tops.  The  close  spacin.s^- 
of  these  units  make  the  residential  districts  very  attractive 
and  safe. 

As  mentioned  above,  this  is  a  6.6  ainp.  series  system 
and  was  decided  upon  because  of  the  entire  satisfaction  of 
other  series  systems  as  compared  with  multiple  systems.  The 
higher  current  lamp  is  very  satisfactory  from  the  manu- 
facturers'  standpoint   and   because   of   the   popularity    of   the 


Table  giving  details  of  Chatham's  street  lighting. 


Streets 

Important  Busi 
ness  Streets 


Type    of 
Standards 

Large  pole  top. 
No.    13336. 
Series  circuit. 


Important  Thor-    Intermediate 
oughfares  pole  top.   No. 

12349  Series 
circuit. 


Parks   and 
Boulevards 


Residential 


Small  pole  top. 
No.  1133T  Ser- 
ies circuit. 

Bracket   No. 
2303.       3    ft. 
projection. 


Size    of    L; 


amps 


Height    of 
Lamps 


7.50  C.P.  6.6  amp.     14   ft.    6 
Crystophane 
outer  globe. 


600  C.P.  6.6  amp.     12    ft.    3   in. 
Crystophane 
outer  globe. 


l.JO  C.P.  6.6  amp.     10   ft.    0   in. 
Lumo   outer 
globe. 

I.")0  C.P.  6.6  amp.    1.5   ft.  0  in. 
Steel    radial 
wave  reflector. 


Spacing  of 
Lamps 

12.5  ft.  0  in. 


200  tt.  0  in. 


200  ft.  0  in. 


1  l.'j  ft.  0  in. 


Type  of 
Construction 

Cnderground 
Fibre  conduit 
Lead    covered 
cable. 

Series  Potheads. 

Underground 

-Armoured  cable. 
.Series  Potheads. 


Location 
Staggered. 


Sta.ggered. 


Underground  Sta,g,gered. 

Armoured  cable. 
Series   Potheads. 

Overhead  No.  6,      One    side    of 
D.B.VV.P.  me-  street, 

dium    hard 
drawn   copper. 
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(i.G  amp.  circuits  this  size  is  a  niucli  better  lamp  to  stock 
than  any  other  size.  From  a  year's  records  it  is  safe  to 
conclude  that  the  life  of  the  nitrogen  filled  lamps  on  series 
systems  is  twice  that  of  those  on  multiple  systems,  and  after 
carefully  observing  operating  conditions  it  seems  reason- 
able to  attribute  this  result  to  the  use  of  a  constant  current 
transformer  because,  in  the-  first  place,  tlic  method  of  throw- 
ing the  circuits  on  with  a  constant  current  transformer  elim- 
inates the  high  starting  current  so  characteristic  of  nitrogen 
filled  lamps.  .After  the  circuit  is  on,  the  constant  current 
transformer  never  allows  the  current  to  vary  more  than  one- 
tenth  of  an  ampere.  Al)Solute  control  of  the  whole  circuit 
is  in  the  hands  of  the  operator  who  can  easily  lower  the 
current  slightly  at  midnight  if  it  is  desired  to  increase  the 
life   of  the  lamps. 

The  principal   features  of  the  new  Chatham  street  light- 
ing system  are  given  in  the  tal)le  on  page  ")I. 


Surely  it  is  easy  to  understand  why  better  street  light- 
ing makes  the  citizen  wonder  how  he  got  along  with  the  old 
system.  Vour  good  impression  and  your  well  lighted  streets 
remain  long  after  the  cost  of  the  installation  is  forgotten. 
From  every  point  of  view  better  street  lighting  is  a  profit- 
able investment. 

The  Orangeburg  fibre  conduit,  ornamental  standards, 
pole  top  fi.xtures,  G.  &  W.  series  potheads  and  Pemco  series 
fixtures  were  supplied  by  A.  H.  Winter  Joyner,  Limited, 
Toronto.  The  cable  was  supplied  by  the  Standard  Under- 
ground Cable  Company  of  Canada,  Limited,  and  the  North- 
ern Electric  Company,  while  the  transformers  were  supplied 
by   the   Canadian   General   Electric   Company. 

The  installation  was  carried  on  under  the  direction  of 
the  Hydro-electric  Power  Commission,  with  the  co-opera- 
tion of  Mr.  J,  G.  Jackson,  manager  of  the  Chatham  Hydro- 
electric  Svstem. 


Cluster  Lighting  of  Victoria's  Busy  Streets 


By  M.  Hutchison, 

One  of  the  finest  examples  of  attractive  street  lighting 
in  Western  Canada  is  that  of  \ictoria.  B.C.  This  system 
was  installed  as  a  work  of  local  improvement,  and  covers  the 
central  portion  of  the  city,  extending  over  eight  miles  of 
streets.  Each  standard  carries  five  lamps  of  40  candle  power 
each,  and  the  spacing  is  approximately  80  feet,  standards  be- 
ing placed  directly  opposite  on  both   sides  of  the  street. 

Installation. — The  whole  cost  was  charged  to  the  pro- 
perty owners  (fronting  on  streets  covered  by  the  system) 
at\d  is  collected  in  ten  annual  payments. 

Maintenance. — The  city  supplies  all  power  required  for 
operation  of  the  system,  and  all  other  maintenance  charges 
are  paid  by  the  property  owners,  the  charge  this  year  being 
at  the  rate  of  seven  cents  per  foot  front. 

Operation. — Alternate  standards  are  switched  oflf  at  11 
p.m.,  the  balance  being  continued  in  operation  throughout: 
the  night. 

Number  of  poles  in  regular  service 1010 

Number   of   lamps    in    regular   service    5050 

Lamp  renewals  during  1914 1674 

Distribution  is  by  means  of  underground  cables  operat- 
ing at  a  primary  voltage  of  2200,  reduced  to  110  in  manholes. 


City  Electrician. 

.\  further  reduction  to  8  volts  at  lamp  terminals  is  made 
by  use  of  a  lowering  transformer  in  each  pole  base.  The 
system  is  a  duplicate  two-wire  system  throughout  in  order 
to  avoid  interruption  to  service  in  case  of  cable  trouble,  and 
the  whole  system  is  controlled  from  the  city  lighting  station 
by  means  of  suitable  regulators  and  oil  switches  operating 
on  the  primary  supply. 

The  cost  to  the  city  during  1914  was  $6,000,  and  arc 
lamps  costing  $3,000  per  annum  were  removed  and  put  into 
service  in  the  outer  districts,  so  that  the  extra  cost  of  the 
cluster  system  over  that  which  the  city-  would  ordinarily 
have  furnished  does  not  exceed  $3,000  per  annum — a  very 
small  sum.  in  my  opinion,  taking  into  consideration  the 
vastly  improved  appearance  of  the  streets.  We  are  adopt- 
ing the  nitrogen-filled  lamps  for  future  use,  so  that  the  above 
amount  will  be  reduced  by  anywhere  from  30  to  35  per 
cent.  The  bulk  of  street  lighting  in  outer  districts  is  by 
means  of  4-ampere  magnetite  arcs,  and  the  system  has  given 
us  very  satisfactory  service,  the  number  of  arcs  in  use 
being   900. 

We  purchase  power  required  for  street  lighting  service 
at  a  rate  of   1.07  cents  per  kw.h. 


riiisiness  Street  I.Ulilirm.  ViclorLi,  HC. 
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Illumination  and  One  Year's  Accidents 


By  R.  E. 

There  is  a  widespread  belief  prevalent  to-day  that  there 
are  approximately  500.000  avoidable  accidents  per  year  in 
this  country,  and  that  about  one-quarter  of  this  number  are 
caused  directly  or  indirectly  by  improper  lighting  facilities. 
So  far  as  can  be  learned  these  figures  are  estimates  made  by 
persons  who  have  had  considerable  experience  in  accident- 
prevention  work.  There  is  little  evidence  to  show  that  any 
systematic  effort  has  been  made  to  point  out  the  relation 
between  light  and  accident  rate.  This  is  due  to  the  want 
of  statistical  data,  owing  to  the  enormous  labor  and  ex- 
pense involved  in  obtaining  such  data.  A  number  of  men 
interested  in  good  lighting  or  in  accident  prevention,  or  both, 
have  pointed  out  the  many  ways  in  which  the  lighting  ot  a 
factory  may  influence  the  accident  rate.  In  some  instances 
studies  were  made  of  certain  industries,  notably  by  Mr.  D. 
R.  Wilson,  special  inspector  in  the  Factory  Inspection  Ser- 
vice in  Great  Britain,  who  in  1911  and  1912  investigated  the 
lighting  conditions  in  British  textile  industries  and  in  found- 
ries. In  neither  one  of  his  reports  are  there  data  to  enable 
one  to  ascertain  the  percentage  of  accidents  due  to  the  in- 
adequate lighting  conditions   described. 

At  about  the  same  time.  Mr.  John  Calder  presented  a 
paper  before  the  American  Society  of  Mechanical  Engineers, 
showing  the  increase  in  the  number  of  fatal  accidents  dur- 
ing that  part  of  the  year  when  the  ordinary  factory  working 
hours,  7  a.m.  to  6  p.m.,  extend  beyond  the  daylight  period. 
The  curves  presented  with  his  paper  showed  conclusively 
that  the  number  of  accidents  in  December  and  January  was 
forty  per  cent,  greater  than  the  normal  number  that  might 
reasonably  have  been  expected  if  there  were  the  same  num- 
ber of  daylight  hours  in  the  winter  as  in  the  summer. 

The  records  of  workmen's  compensation  and  accident 
insurance  companies  ofifer  a  fruitful  field  for  the  study  of 
accidents,  provided  particular  attention  is  given  to  details  in 
the  investigations.  In  this  respect  a  few  notes  on  the  light- 
ing arrangement  will  often  explain  the  cause  of  an  accident. 
The  Travelers  Insurance  Company  is  particularlj-  fortunate 
in  having  over  200  men  who  are  specialists  in  accident-pre- 
vention work.  A  record  is  kept  of  every  accident  in  and 
about  factories,  shops,  and  mills  carrying  insurance  with  the 
Travelers,  and  all  important  ones  are  investigated  by  the 
inspectors,  who  ascertain  the  conditions  that  prevailed  at  the 
time  of  the  accidents.  The  reports  of  these  men  form  an 
authoritative  library  on  causation  and  prevention  of  in- 
dustrial accidents,  and  among  the  causes,  and  the  recom- 
mendations for  the  prevention  of  future  accidents,  the  light- 
ing question  plays  an  important  part. 

The  main  object  of  this  paper  is  to  present  the  results 
of  a  study  of  these  reports  covering  a  period  of  one  year 
from  January  1  to  December  ."il,  1910.  All  accidents  incident 
to  the  use  of  automobiles,  teams,  bicycles,  trolley  cars,  and 
slippery  pavements  are  omitted,  as  well  as  all  accidents 
occurring  in  and  about  coal  mines.  While  there  is  absolutely 
no  doubt  that  the  darkness  of  a  coal  mine,  broken  only  by 
the  feeble  light  from  the  miner's  lamp,  is  largely  responsible 
for  many  coal-mine  accidents,  there  are  so  many  other  factors 
bearing  on  the  subject  that  reliable  conclusions  cannot  be 
drawn.  It  is  worthy  of  note.  Imwever,  that  the  introduc- 
tion of  electricity  for  haulage  purposes  has  provided  the  coal 
operators  with  a  ready  means  of  lighting  the  more  important 
switching  points  in  the  mines.  The  use  of  steel  and  concrete 
for  roof  support,  and  the  application  of  whitewash  to  the 
roof  and   sides  at  the   turnouts,   switching  points,   and   shaft 

'  Paper  presented  at  the  ninth  annual  convention  tf  the  Illnmiratii  ir 
Eijia3ering  S  jciety.  Washington,  D.  C,  September  2li  23,  1H1.1, 


Simpson* 

bottoms,  materially  increases  the  illumination.  Good  light- 
ing is  essential  here  in  order  that  the  motorman  may  see 
that  the  switches  are  properly  set,  and  that  no  standing  cars 
block  his  way,  thus  enabling  him  to  avoid  derailments  and 
collisions.  The  other  employees  at  these,  the  busiest  parts 
of  the  mine,  can  also  perform  their  duties  much  more  effici- 
ently and  safely  because  of  the  better  illumination. 

Excluding  these  classes  of  accidents,  there  still  remain 
more  than  91,000  accidents  which  occurred  in  and  about  in- 
dustrial plants;  and  of  this  number  33.8  per  cent,  were  due, 
directly  or  indirectly,  to  the  lack  of  proper  illumination.  This 
figure,  23.8  per  cent.,  corresponds  very  closely  to  the  esti- 
mate of  25  per  cent,  already  mentioned.  There  is  this  dif- 
ference, however,  in  that  the  estimate  of  25  per  cent,  was 
based  on  avoidable  accidents,  while  the  23.8  per  cent, 
obtained  from  the  Travelers  Insurance  Company's  records 
embraces  both  avoidable  and  unavoidable  accidents.  It  is 
evident  from  the  records  that  a  large  number  of  the  acci- 
dents were  unavoidable,  particularly  in  those  instances  where 
the  lighting  condition  was  a  contributory  rather  than  a  direct 
cause. 

A  further  analysis  of  the  records  shows  that  10  jjer  cent, 
of    the    total    industrial    accidents    for    the    year    were    due 


Latest  design  in  Reading  Lamps 
Pittsburgh  Lamp,  Brass  and  Glass  Co..  PittsburRh,  Pa. 


primarily  to  inadequate  illumination,  and  in  the  remaining 
13.8  per  cent,  the  lack  of  proper  lighting  facilities  was  a 
contributory  cause.  It  is  probable  that  another  person  in 
going  over  these  records  would  arrive  at  different  percent- 
ages of  direct  and  indirect  causes  of  accidents  due  to  the 
illumination,  but  this  would  simply  represent  a  difference  of 
opinion  in  those  cases  where  equally  good  arguments  might 
lie  put  forth  in  favor  of  one  view  or  the  other.     The  essential 
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feature  of  tin-  analysis  is  the  large  percentage  of  accidents 
ill   which   the   illumination   had   an   important   influence. 

Under  the  heading  "direct  cause"  were  included  all  acci- 
dents on  stairways,  in  passageways,  or  in  the  shop  where  il 
was  shown  that  there  was  no  light  in  the  immediate  vicinity. 
It  is  true  that  many  persons  have  been  injured  by  falling 
down  stairways  that  were  well  lighted,  and,  therefore,  the 
illumination  could  have  had  no  bearing  on  the  accident.  It 
is  likewise  true  that  if  none  of  the  stairways  in  the  country 
were  provided  with  light,  the  accident  rate  from  this  cause 
would   l)c   vastly   increased. 

It  may  be  interesting  to  cite  a  few  typical  cases  whcri' 
insufficient  or  improper  illumination  was  a  cause  of  an  acci- 
dent. In  a  certain  shop  having  widely  spaced  lighting  units 
a  supporting  column  cast  a  shadow  which  hid  a  flat  2-inch 
bar  lying  at  an  angle  across  the  passageway  on  the  floor. 
When  one  of  the  front  wheels  of  a  truck  encountered  the 
bar.  the  truck  axle,  swerving  sharply  to  the  right,  jerked 
the  handle  out  of  the  laborer's  hand  and  struck  the  right 
foot  of  a  workman  standing  at  the  side  to  let  the  truck  pass. 
The  blow  broke  one  of  the  small  bones  in  his  foot.  The 
sudden  stopping  of  the  truck  also  caused  one  of  the  heavy 
pipes  on  it  to  roll  off,  and  the  truck  handle,  acting  as  a  skid. 
guided  the  pipe  against  the  workman's  left  leg,  breaking 
both  bones  below  the  knee.  It  is  evident  that  neither  man 
saw  the  bar  of  iron  on  the  floor,  a  fact  which  is  easily  under- 
stood when  one  considers  that  the  floor  and  the  bar  were 
both  dark-colored,  and  further  obliterated  by  the  shadow. 
It  is  fair  to  assume  that  had  adequate  light  been  provided, 
one  of  the  workmen  would  have  seen  the  bar,  and  would 
have  removed  it  instead  of  attempting  to  pull  a  heavy  truck 
over  it. 

A  paper-mill  employee,  while  feeding  a  conveyor  with 
short  pieces  of  pulp  wood,  noticed  that  the  chute  at  the  other 
end  of  the  conveyor  had  become  clogged.  There  was  no 
light  at  the  chute,  nevertheless  the  man  after  stopping  the 
conveyor  attempted  to  clear  the  way,  and  while  thus  engaged 
a  block  of  wood  slipped  out  and  broke  his  ankle.  There  was 
no  occasion  for  any  of  the  workmen  using  this  part  of  the 
mill  unless  the  conveyor  or  the  material  caused  trouble.  This, 
however,  was  just  the  time  light  was  needed  and  none  was 
provided.  The  amount  of  money  required  to  maintain  a  unit 
aflfording  ample  illumination  at  this  point  is  neglgible  when 
compared  with  the  amount  of  the  claim  paid  the  injured 
workman;  in  fact,  such  a  unit  could  have  been  kept  burning 
all  day,  and  every  day  for  a  hundred  years,  and  still  the  owner 
would  have  realized  a  handsome  profit;  and  one  employee, 
at   least,   would   have   been    saved    from    injury. 

The  following  two  instances  represent  conditions  often 
seen  in  certain  industries.  In  the  first  one,  a  man  fell  into 
a  tank  containing  hot  water  and  acid,  and  was  fatally  burned. 
A  number  of  tanks  were  placed  close  together,  with  narrow 
walks  between  them  at  the  top.  There  were  no  guard-rails 
along  these  walks,  and  no  artificial  light  was  provided,  even 
though  the  presence  of  workmen  at  this  point  was  neces- 
sary at  odd  times  of  the  day.  The  accident  happened  just 
before  quitting  time  in  the  latter  part  of  December.  In 
the  other  instance  the  natural  light  was  not  adequate  and 
was  supplemented  i)y  incandescent  lamps.  Both  the  lamps 
and  the  windows  had  a  thick  coating  of  grease  and  dirt. 
so  that  ))y  no  stretch  of  the  imagination  could  the  illumina- 
tion be  called  other  than  very  had.  Nor  were  there  any 
guard-rails  along  the  walk  at  the  top  of  the  vats  containing 
scalding  water.  It  is  not  to  be  wondered  at  that  a  workman 
made  a  mis-step   and   was   scalded   to  death. 

In  another  case  lack  of  light  in  the  hold  of  a  vessel  was. 
without  doubt,  res|)onsibIe  for  a  crushed  foot.  A  workman 
was  piling  pig  iron  there,  in  semi-darkness,  the  open  hatch, 
far  above,  admitting  so  little  light  that  he  could  not  sec  that 
the   pile   was   uneven.      While   he   was   still   at   work    the   pile 


toppled  over  and  injured  him,  as  stated.  Under  exactly  sim- 
ilar conditions  another  workman  could  not  see  that  a  hook 
was  insecurely  caught  in  a  bale  of  cotton  that  was  to  be 
hoisted  from  the  hold  of  a  steamer,  and  when  the  hook 
slipped  the  falling  bale  struck  the  man  a  glancing  blow, 
breaking  his  collar  bone.  In  this  instance  the  difference  of 
a  few  inches  in  the  man's  position  was  all  the  margin  there 
was  between  injury  and  death.  In  the  punch-press  room 
of  a  certain  factory  an  overhead  skylight  provided  plenty  of 
illumination  on  bright  days,  but  in  the  winter  months  ,and 
especially  on  gray,  cloudy  days,  the  daylight  illumination 
was  so  much  reduced  as  to  occasion  repeated  requests  for 
auxiliary  artificial  light;  and  an  injured  workman  based  his 
claim  for  damages  on  the  ground  that  the  employer  liad 
failed   to   provide   sufficient   illumination. 

Two  steamfitters,  having  finished  some  work  on  a  tcni- 
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porary  platform  9  ft.  above  the  floor,  instructed  a  laborer  to 
remove  all  supplies  and  tools.  The  steamfitters  had  used  an 
extension  cord  drop-light  which  they  took  away  with  them, 
thus  compelling  the  laborer  to  depend  on  the  reflected  light 
from  the  units  below  him.  He  failed  to  see  a  short  piece 
of  steam  pipe,  which  soon  afterward  fell  on  a  workman  be- 
low, fracturing  his  skull.  This  is  the  type  of  accident  gen- 
erally classed  under  the  term  of  "struck  by  falling  material." 
It  is  proliable  that  if  sufficient  illumination  had  been  provided, 
the  laborer  would  have  seen  the  pipe  and  taken, it  away  with 
the  other  material,  thereby  preventing  the  accident;  and  un- 
der the  circumstances  it  is  certainly  fair  to  state  that  the 
lack  of  illumination  was  a  contributory  cause. 

Two  trucks  being  pushed  in  opposite  directions  collided 
on  an  overhead  bridge,  and  both  truckmen  were  injured  by 
material  falling  from  the  trucks.  The  noise  in  adjoining 
shops,  in  addition  to  that  caused  l)y  the  trucks  themselves, 
prevented  each  truckman  from  hearing  the  approach  of  the 
other.  The  covered  bridge  had  side  windows,  but  no  other 
means  of  providing  light,  and  as  the  accident  occurred  late 
in  the  afternoon  in  January,  the  lack  of  light  ]ilus  the  noise 
were  responsible. 

A  machine  with  four  saws  on  one  shaft  was  well  guar<led. 
but  the  drop-light  had  been  so  arranged  by  the  operator 
that  one  of  the  guards  cast  a  deceiving  shadow.  The  man 
thought  he  was  placing  his  hand  on  the  guard,  but  instead 
he    placed    it    on    the   shadow    and    \v:is    badly    iiiinred.      This 
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was  purely  a  case  of  improper  lighting,  and  it  points  out 
the  hazard  in  the  practise  of  permitting  a  workman  to  adjust 
the  lighting  units  to  suit  his  own  convenience,  instead  of 
having  them  placed  by  a  lighting  expert  who  has  studied  the 
safety    problem    carefully. 

A  workman  using  an  extension-cord  light  found  it  neces- 
sary to  use  both  hands,  and  he,  therefore,  made  a  loop  of 
the  cord  and  hung  it  about  his  neck.  The  worn-out  insulation 
of  the  lamp  cord  allowed  sufficient  arcing  to  set  fire  to  the 
man's  celluloid  collar,  causing  extremely  painful  burns  about 
the  neck  and  head.  In  this,  as  in  most  other  accidents,  a 
great  many  "ifs"  might  be  thought  of;  but  none  of  them 
can  hide  the  fact  that  there  were  no  permanent  means  of 
lighting  the  section  of  the  shop  in  which  this  particular  ac- 
cident  occurred. 

Finally,  there  may  be  mentioned  the  correlation  between 
a  workman's  broken  wrist  and  the  rather  prosaic  escape  of 
two  hogs  from  a  pen.  No  doubt  all  would  have  gone  well 
had  not  one  of  the  hogs  elected  to  sleep  on  the  path  between 
two  buildings  in  a  plant.  True  to  his  name  and  nature,  the 
hog  obstructed  the  whole  width  of  the  path,  causing  the 
workman  to  stumble  over  him.  There  was  no  means  pro- 
vided to  light  this  pathway,  even  though  it  was  the  direct 
route  between  the  buildings,  and  as  such  was  in  constant  ixse. 

There  were  several  cases  where  inadequate  illumination 
had  impaired  workmen's  vision,  so  that  these  men  were  sub- 
sequently injured  while  working  under  lighting  conditions 
that  were  excellent  for  normal  vision.  Their  claim  that  their 
injuries  were  due  to  insufficient  lighting  was  hardly  justifi- 
able when  applied  to  the  last  working  place,  but  it  is  cer- 
tain that  the  impairment  of  their  eyesight  due  to  the  poor 
lighting  at  their  previous  work-place  had  an  important  bear- 
ing on   the   case. 

At  the  beginning  of  this  investigation  an  attempt  was 
made  to  classify  the  accidents  due  to  the  lighting  conditions 
in  greater  detail  than  "direct"  and  "indirect,"  but  this  soon 
proved  to  be  impracticable.  If  the  same  proportion  had  pre- 
vailed throughout  the  records  as  was  evidenced  in  the  first 
.5,000  cases  investigated,  the  lighting  accidents  on  stairways, 
passageways,  and  other  seldom-used  parts  of  shops  would 
have  had   by  far  the  highest  rank.     It  is  very  generally  re- 
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Fig.  1.— Seasonal  distribution  of  all  industrial  accidents  for  the  year. 

cognized  by  illuminating  engineers  that  these  are  just  the 
places  that  are  likely  to  be  slighted  in  the  original  installa- 
tion, or  the  maintenance,  of  factories  equipped  and  operated 
by  the  rule-of-thumb  method.  If  one  compares  the  number 
of  accidents  that  occur  at  these  points,  bearing  in  mind  the 
relatively  short  time  that  they  are  used  by  a  few  men,  with 
the  number  of  accidents  occurring  in  the  better  lighted  shops, 
again  having  in  mind  the  large  number  of  men  and  the 
greater  length  of  time  they  are  subject  to  the  hazards,  it  is 
found  the  accident  rate,  in  the  first-mentioned  places  is  ab- 
normally high.     It  is   impossible  to  draw  any  other  conclu- 


sion than  that  the  lack  of  illumination  is  largely  responsible. 
Fig.  1  shows  in  a  diagrammatic  form  the  monthly  distri- 
bution of  all  the  industrial  accidents  reported  for  the  year, 
and  Fig.  2  shows  a  similar  distribution  of  all  the  accidents 
caused  by  inadequate  illumination.  There  is  a  striking  sim- 
ilarity between  these  curves  and  those  published  by  Mr. 
Calder  and  other  investigators.  From  Fig.  2  the  fact  may 
be  deduced  that  51.6  per  cent,  of  the  accidents  due  to  poor 
illumination  occurred  in  the  months  of  November,  December, 
January,  and  February,  while  48.4  per  cent,  occurred  in  the 
remaining  eight  months.  This  indicates  that  the  likelihood 
of  an   accident  being  caused  by  poor  lighting  is  more  than 


JULY 

AUG 

SEPT 

OCT 

NOV 

□  EC  JA^4 

FEB  MAR 

APR 

MAY  JuneI 

eooo 

^ 

-^^ 

TOOO 

/ 

V 

\^ 

eooo 

/ 

/ 

s 

\ 

5000 

/ 

/ 

\ 

S^ 

4000 

_^ 

^ 

\ 

\ 

3OO0 

7000 

Fig.  2.— Seasonal  distribution  of  industrial  accidents  caused  by 
inadequate  illumination. 

twice  as  great  in  any  one  of  these  four  months  as  in  any 
one  of  the  remaining  eight  months. 

Fig.  3  shows  the  seasonal  distribution  of  accidents  ex- 
clusive of  those  in  which  the  lighting  conditions  had  an 
influence.  It  will  be  noted  that  the  increase  in  the  accident 
rate  in  the  months  of  November,  December,  January,  and 
February,  is  not  so  pronounced  as  in  Figs.  1  and  2.  If  the 
lighting  condition  was  the  only  factor  contributing  to  the 
increase  in  accidents  in  the  winter  months,  the  curve  in  Fig. 
3  would  be  practically  straight.  The  similarity  of  the  three 
curves  raises  the  question  as  to  whether  or  not  a  greater 
number  of  accidents  than  those  shown  were  due  to  the  light- 
ing conditions.  It  is  probable  that  the  lack  of  information 
in  some  of  the  reports  is  responsible  for  a  certain  number  of 
accidents  attributed  to  the  lighting  conditions  being  over- 
looked, but  just  what  this  number  would  be  is  purely  con- 
jectural. 

There  is  another  factor  which  will  help  to  explain  the 
increase  in  the  accident  rate  in  winter  months,  and  in  this  the 
lighting  conditions  play  an  important  part,  though   it   is   im- 
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possible  to  obtain  any  reliable  figures.  It  is  partly  psycho- 
logical and  partly  physiological,  but  may  be  better  under- 
stood by  referring  to  it  as  the  depressing  eflfect  of  cold  and 
dreary  weather  on  mankind.  It  is  a  well-known  fact  that 
the  members  of  an  exploration  party  to  the  Arctic  region 
are  carefully  selected  not  only  for  their  scientific  attainments, 
but  also  for  their  physical  and  temperamental  fitness  to 
withstand   the   rigors   of   the   weather  and   the   strain   of   the 
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long  hours  of  darkness.  Notwithstanding  this  careful  selec- 
tion, the  history  of  almost  every  Arctic  expedition  records 
the  failure  of  some  of  the  men  under  conditions  which  would 
have  been  easily  surmounted  if  they  had  prevailed  at  the 
beginning  of  the  expedition.  The  immense  cold  and  the 
cheerless  outlook  brought  about  by  the  lack  of  comforts 
craved  by  the  human  body,  coupled  with  the  long  stretches 
of  darkness,   render  the   men   unfit   for  their  work. 

We  do  not  have  such  extremes  of  coldness  and  dark- 
ness, nor  such  lack  of  associations  or  bodily  comfort,  in 
our  industries.  On  the  other  hand,  our  workmen  are  not 
selected  to  bear  up  under  such  conditions.  Everyone  is 
aware  of  the  depressing  eflfect  of  a  week  of  overcast  skies 
with  a  more  or  less  steady  rainfall.  Substituting  cold  wea- 
ther and  snow  for  rain,  one  can  picture  the  conditions  that 
prevail  in  the  winter  months.  Colds  and  other  ailments  are 
more  prevalent  in  winter,  and  the  afflicted  workmen  are  less 
able  to  guard  against  injury.  Then  again  there  are  many 
buildings  where  the  window  area  and  arrangement  affords 
inadequate  illumination  on  cloudy  days,  even  when  it  is  sat- 
isfactory on  bright  days.  This  is  a  condition  that  is  likely 
to  be  overlooked  by  the  inspector  if  he  makes  an  inspection 
on  a  bright  day.  It  is  quite  evident  that  a  large  number  of 
accidents  might  occur  under  these  conditions,  and  little,  if 
any,  thought  be  given  to  the  underlying  cause. 

It  is  hoped  at  a  later  date  to  make  a  study  of  the  acci- 
dents for  the  year  1915,  in  order  to  ascertain  what  influence, 
if  any,  the  educational  campaign  of  the  Illuminating  Engi- 
neering Society,  the  lamp  manufacturers,  the  insurance  com- 
panies that  have  studied  this  matter,  and  others  interested 
in  good  lighting,  has  had  on  the  reduction  of  accidents.  An 
examination  of  a  few  of  this  year's  reports  indicate  the  trend 
of  the  times  in  that  five  years  ago  general  expressions  such 
as  "no  light"  or  "insufficient  light"  were  commonly  used  in 
describing  the  cause  of  an  accident,  whereas  at  the  pre- 
sent time  we  meet  with  much  more  definite  statements,  such 
as  "improperly  placed  lighting  units"  or  "low-hanging,  un- 
shaded lamps."  From  this  one  may  gather  the  cheering  in- 
formation that  the  workmen  are  gradually  appreciating  the 
vast  difference  between  light  and  illumination.  It  might  be 
expected  that  fanciful  claims  will  be  made,  such  as  that  put 
forth  by  an  injured  workman  to  the  effect  that  the  actinic 
rays  of  the  lighting  unit  impaired  his  vision.  The  lighting 
unit  in  question  was  a  16-candlepower  carbon  lamp  equip- 
ped with  a  bowl-shaped  aluminum-finish  reflector. 

A  statement  has  been  made  to  the  effect  that  tlie  in- 
troduction of  the  high-efficiency  lighting  units  was  the 
largest  single  factor  for  the  increase  of  accidents  in  our 
industries  during  the  period  of  artificial  lighting.  This  state- 
ment is  not  taken  as  a  condemnation  of  these  lighting  units, 
but  rather  as  a  protest  against  the  common  method  of  using 
them.  There  are  hundreds  of  small  manufacturing  estab- 
lishments in  this  country,  each  one  occupying  a  single  floor 
or  part  of  one  floor  in  a  building.  The  owners  have  had 
the  floor  wired  and  connected  for  central-station  service  or 
piped  for  gas  service.  They  have  procured  incandescent 
lamps,  gas  tips,  or  mantles,  as  the  case  might  be,  and  used 
them  without  proper  accessories.  Of  diffusing  glass,  re- 
flector equipment,  mounting  height,  and  other  fundamentals 
of  good  lighting  they  either  know  nothing  or  care  nothing. 
The  workmen  adjust  the  units  so  that  they  can  "sec,"  the 
adjustment  generally  consisting  in  placing  the  lighting  unit 
close  to  the  work,  very  often  between  the  man  and  the  work, 
and  almost  always  in  the  direct  line  of  vision.  The  carbon 
lamp  or  the  open-flame  gas  light  contributed  a  distinct  haz- 
ard under  these  conditions,  and  the  hazard  was  greatly  in- 
creased when  the  high-efficiency  gas  mantle  and  electric  lamp 
were  substiuted  without  any  other  change  being  made  at  the 
same  time. 

In   some   cases   the   nieterman   is   the   only   pulilic   utility 


representative  to  visit  these  small  manufacturing  concerns, 
and  very  little  advice  on  the  lighting  conditions  is  given  by 
these  men.  The  consulting  engineer  or  lighting  expert  is 
seldom,  if  ever,  called  in  to  give  advice  on  installations 
where  the  total  connected  lighting  load  is  in  the  neighbor- 
hood of  one  kilowatt.  In  the  larger  manufacturing  plants  the 
lighting  bill  will  bear  about  the  same  proportional  relation 
to  overhead  expense  as  it  does  in  the  small  shop,  although 
the  bill  itself  will  be  many  times  larger.  Economy  has  gen- 
erally influenced  the  management  in  securing  expert  advice 
on  the  lighting  question  with  a  noticeable  improvement  in 
the  illumination.  This  in  a  measure  accounts  for  the  modern 
lighting  equipment  in  the  large  plants  and  also  shows  why 
they  compare  so  favorably  with  the  small  establishments. 
A  workman  may  be  just  as  seriously  injured  in  a  small  shop 
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as  in  a  large  one;  in  fact,  the  accident  rate  due  to  the  light- 
ing conditions  is  likely  to  be  higher  in  the  small  shop  than 
in  the  large  shop  doing  the  same  class  of  work.  The  acci- 
dent insurance  companies  are  assuming  risks  in  the  small 
shops  as  well  as  the  large  ones,  and  once  a  policy  is  writ- 
ten the  premises  must  be  inspected  periodically.  It  is  the 
duty  of  the  inspector  to  prevent  accidents  by  recommending 
changes  in  conditions  which  tend  to  cause  injuries  to  work- 
men. Since  inadequate  and  improper  illumination  is  recog- 
nized as  a  cause  of  accidents  the  insurance  company  inspector 
tries  to  improve  the  lighting  conditions,  and  in  this  capacity 
he  is  probably  the  most  potent  factor  for  improving  the 
illumination   in   the   small   shops. 

In  the  past  year  the  gas-filled  tungsten  lamp  has  become 
an  established  commercial  product  in  a  constantly  increas- 
ing range  of  sizes  for  multiple  circuits.  The  concentrated 
filament  of  this  lamp,  more  nearly  approaching  a  point 
source,  coupled  with  its  higher  intrinsic  brilliancy  as  com- 
pared with  other  tungsten  lamps,  makes  the  use  of  reflectors 
absolutely  essential.  The  manufacturers  are  earnestly  in- 
sistent that  users  equip  these  lamps  with  proper  reflectors, 
but  unfortunately  this  advice  is  not  always  followed.  In 
some  instances  shallow  dome-type  reflectors  were  used  with 
the  vacuum-type  tungsten  lamp,  but  when  the  gasfilled  lamps 
were  substituted  no  change  was  made  with  respect  to  the 
reflector  equipment  or  mounting  height,  even  though  the 
light  sources  were  within  the  range  of  vision.  Excellent  re- 
sults in  the  way  of  diffusion  and  distribution  can  be  and  have 
been  obtained  by  the  use  of  the  dome-type  reflector  with 
the  gas-filled  tungsten  lamp,  but  when  viewed  from  the 
safety  standpoint  they  sliould  never  be  used  together,  un- 
less the  mounting  height  is  such  as  to  preclude  any  possi- 
bility of  the  lighting  source  being  within  the  range  of  vision. 
Unless  this  principle  is  followed  it  is  inevitable  that  the  eye- 
sight of  the  workmen  will  be  impaired,  and  with  impair- 
ment of  a  workman's  eyesight  comes  a  greater  likelihood  of 
injury. 


Tenders    have    been    received    for    the    ciHistruction    of   a 
hydro    sub-slation    al    F.xeter. 
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Boulevard  Lighting  in  Maisonneuve,  P.  Q. 


The  city  of  Maisonneuve,  P.  Q.,  have  of  late  spent  a 
large  amount  of  money  in  building  a  market,  improving  the 
street  lighting,  and  constructing  one  of  the  finest  fire  sta- 
tions in  the  country.  From  the  electrical  standpoint,  the 
market  and  street  lighting  present  the  most  interesting  points. 
The  market  is  situated  on  Ontario  Street  East,  standing  a 
considerable  distance  from  the  main  street,  and  faced  by  a 
large  square  and  fountain.  It  consists  of  two  floors  and  a 
basement.  Outdoor  stalls  or  shops  are  built  on  all  four 
sides  of  the  market,  on  a  level  with  the  ground  floor;  in 
the  interior  there  are  also  a  large  number  of  stalls. 

The  basement  contains  a  refrigeration  plant,  a  pumping 
plant  for  obtaining  water  from  an  artesian  well,  a  trans- 
former room,  etc.  Current  is  delivered  by  the  Montreal 
Public  Service  Corporation  at  2200  volts  and  stepped  down  to 
550  volts  for  power  and  110  volts  for  lighting.  The  three 
lighting  transformers  were  supplied  by  the  Canadian  Crocker 
Wheeler  Company,  St.  Catharines,  and  the  power  trans- 
formers, two  by  the  Allis-Chalmers  Company,  and  the  third 
by  the  Canadian  Westinghouse  Company.  The  power  trans- 
formers are  20  kw.  each  and  the  lighting  15  kw.  each. 

The  pumping  motor  is  20  h.p.,  3  phase,  60  cycle,  720 
r.p.m.,  made  by  Packard  Electric  Company,  St.  Catharines, 
Ont.  There  is  a  small  panel  board  by  the  Monarch  Electric 
Company,  of  St.  Lambert,  P.  Q. 

The  main  switchboard,  controlling  the  power  and  light- 
ing, is  in  the  room  containing  the  refrigeration  plant.  The 
board  is  fitted  with  Trumbull  switches,  and  Economy  and 
D  &  W  fuses.  Seventy-six  circuits  are  controlled  from  the 
panel,  the  upper  portion  of  which  is  equipped  with  Thomson 
type  1-9  induction  meters,  supplied  by  the  C.  G.  E.  Co.  Two 
Crocker-Wheeler  motors,  each  of  30  h.p.,  550  volts,  3  phase, 
60  cycle,  720  r.p.m.,  belt-connected  to  the  compressors,  are 
installed;  there  are  also  two  Cutler-Hammer  starters  for 
starting  the  plant. 

The  lighting  of  the  building  is  excellent.  All  the  wiring 
is  in  conduit.  On  the  verandah  there  are  56  14-in.  Moon- 
stone ball  lights,  Jefferson  Glass  Company,  Toronto,  and 
the  interiors  of  the  stalls  are  fitted  with  100-watt  tungsten  en- 
closed in  10-in.  Moonstone  balls,  with  60-watt  lights  for 
the  cellars  and  stairs.  The  main  space  on  the  ground  floor 
has  33  14-in.  Moonstone  ball  lights,  each  of  150  watts,  the 
interior  of  the  shops  being  equipped  with  a  total  of  40  60-watt 
tungstens  and  40  bracket  lights. 

The  next  floor,  used  as  a  hall,  is  fitted  with  65  Grecian 
lights,  each  of  100  watts.     In  the  basement  there  are  16  12-in. 


Moonstone  balls  of  60  watts  each.  The  building  is  sur- 
mounted by  large  towers  and  a  dome  (made  chiefly  of  glass 
tile);  enclosed  on  the  towers  are  16  16-in.  Moonstone  balls 
of  350  watts  each,  and  on  the  dome  28  60-watt  Moonstone 
balls.  These  are  lighted  at  night,  the  light  being  reflected 
through  the  glass  tiles. 

In  connection  with  the  market,  and  on  the  Morgan 
Boulevard,  a  thoroughfare  facing  the  market,  a  street  light- 
ing scheme  has  been  carried  out.  The  scheme  is  being  con- 
tinued on  Pie  IX.  Ave.,  but  in  this  instance  the  work  is  being 
done  by  day  labor.  The  lighting  is  of  the  five  cluster  type,  the 
top  light  being  of  100  watts,  and  the  remaining  four,  one  at 
each  corner,  of  60  watts.  They  are  enclosed  in  Moonstone 
spheres.  The  standards,  of  iron,  were  specially  designed  and 
supplied  by  the  Cutter  Company,  South  Bend,  Ind.  On  the 
square  in  front  of  the  market  there  are  twelve  standards, 
and  eight  similar  standards  are  placed  around  the  fountain 
in  the  centre  of  the  square.  Current  for  these  lights  is  sup- 
plied from  the  basement  of  the  market,  the  lead  covered  paper 
insulated  cable  being  laid  underground  in  conduits.  The  34 
standards  on  the  Morgan  Boulevard  are  spaced  100  feet 
apart  on  each  side  of  the  street,  while  on  Pie  IX.  there  will 
be    eighty-eight    standards    spaced    125    feet    apart. 

The  fire  station  and  recorders'  court,  with  cells  for  pris- 
oners, is  situated  on  Notre  Dame  Street  East.  The  main 
entrance  to  the  fire  station  and  the  side  entrance  on  Letour- 
neaux  Street  are  lighted  with  100-watt  tungstens  enclosed  in 
artistic  bronze  lanterns.  The  dormitories,  gymnasium,  re- 
corders' court,  and  the  fire  reel  room  are  equipped  with  32 
5-light  brass  fixtures  of  60  watts  each,  while  there  are  44 
one-light  ceiling  fixtures  in  other  parts  of  the  building,  in 
addition  to  54  bracket  lights  of  60  watts  each.  All  the  wiring 
is  in  conduit.  There  is  a  small  switchboard  in  the  basement, 
fitted  with   D   &   W   fuses. 

The  entire  work  for  the  street  lighting,  the  market  and 
fire  station  was  carried  out  by  the  Canada  Electric  Com- 
pany, Montreal,  of  which  Mr.  L.  Rousseau  is  manager. 


The  Quebec  Streams  Commission  have  issued  their  third 
report  covering  operations  up  to  November  1914.  The  re- 
port contains  paragraphs  under  the  following  heads:  St. 
Maurice  River,  Proposed  Water  Storage  Lake  St.  Francis 
Basin,  Report  of  Storage  Possibilities  in  the  Basin  of  Sal- 
mon River,  L'Assomption  River,  Abitibi  Region,  Megiskan 
River,  Bell  River,  Harricana  River,  Kinojevis  River,  Kewa- 
gama  River,  La  Sarre  River.  The  report  is  very  fully  illus- 
trated. 
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Showing  lighting  standards  and  general  plan  of  boulevards— Maisonneuve,  P.  Q. 
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Renfrew  Joins  the  "White  Way"  Class 


By  A.  G.  Lang 


The  town  of  Renfrew  on  August  11th  inaugurated  a 
complete  new  system  of  street  lighting  which  has  proved  to 
be  a  very  successful  installation  and  one  that  has  given  great 
satisfaction   to  the  citizens  generally. 

This  municipality  is  fortunate  in  owning  a  water  power 
development  which  is  situated  within  the  town  limits  on  the 
Bonnechere  River,  the  power  plant  being  only  a  few  hun- 
dred yards  from  the  centre  of  the  business  district.  Power 
from  this  plant  was  already  in  use  for  certain  municipal  pur- 
poses and  for  supply  to  a  number  of  factories  in  the  vicinity 
of  the  plant,  but  there  was  a  considerable  excess  of  power 
and  tlie  installation  of  the  street  lighting  is  the  tirst  step 
in  a  general  plan  to  make  the  power  plant  of  ma.ximum 
utility  to  the  citizens. 

Before  the  advent  of  the  new  system,  the  town  was 
lighted  by  arc  lamps;  very  inadequately,  according  to  present 
day  standards.  The  Hydro-electric  Power  Commission  of 
Ontario  was  requested  to  take  charge  of  the  installation  and 
the  engineering  department  of  the  Commission  designed  the 
system   and   supervised   the   construction. 

The  retail  stores,  hotels  and  public  buildings  extend 
along  l)oth  sides  of  Victoria  Avenue,  which  is  a  wide,  well 
paved  thoroughfare  and  lends  itself  well  to  an  ornamental 
system  of  lighting.  On  this  street  were  placed  cast  iron 
standards  of  the  Bishop's  Crook  type.  These  standards  are 
of  greater  height  and  more  imposing  than  those  customarilv 
used  in  "Wliite  Way''  lighting,  the  overall  height  being  18 
feet  6  inches.  The  lamp  used  is  a  750  candlepower  series 
G.6  ampere  nitrogen  filled  tungsten  and  the  centre  of  the 
lilament   is   held  at   16  feet   from   the   sidewalk. 

The  standards  were  placed  150  feet  apart  along  each 
side  of  the  street  and  staggered,  and.  as  can  be  seen  in  the 
accompanying  photograph,  I'ig.  1,  the  roadway  is  lighted 
with   exceptional   uniformity. 

The  current  is  carried  by  a  single  conductor,  paper 
insulated,  lead  covered,  steel  taped  armored  cable  which  is 
laid  in  a  trench  made  in  the  roadway  beside  the  curb  at  ;i 
depth  of  IS  inches.  The  cables  are  terminated  inside  the 
slandard.s    in    a    coni1)ination    pothead    and    absolute    cutout, 


Fig.  1.— Renfrew  Whiteway,  night  view. 

with  a  lilm  cutout  wliich  breaks  down  when  the  lamp  burns 
out  and  preserves  the  continuity  of  the  circuit.  Fig.  4  shows 
the  type  of  standard  installed   on   \'ictoria  Avenue. 

On  account  of  tlic  numerous  trees  it  was  considered  ad 
visable    to   light    the    residential    streets    with    units   of   com- 
paratively  low   candlepower    and     with     close     spacing    and 
mounted  on  the  pole  low  enough  to  clear  the  lower  branches 


of  the  trees.  The  arc  lamps  used  formerly  were  of  little 
value  on  account  of  the  trees.  The  new  unit  consists  of  a 
cast  iron  arm  which  supports  a  12  inch  globe,  the  centre 
of  which  is  12  feet  from  the  ground.  The  leads  from  the 
line  wire  are  brought  down  the  side  of  the  pole  in  conduit, 
Fig.  2.     The   lamp  used  here  is  a  150  candlepower   nitrogen 


Fig.  2.— Residential  street      Fig.  3.— Special  cement 
lamp.  pole  used  at  bridge. 


Fig.  4.-  Main  street 
standard. 


ruled  tungsten.  The  glassw'are  used  both  in  the  "White 
\\  ay"  and  in  the  residential  fixtures  is  a  great  improve- 
ment over  what  is  commonly  employed,  being  a  new  product 
known  as  "Monax."  The  lamp  filament  is  completely  ob- 
scured, altliough  the  al)sorption  of  light  1)y  the  globe  is  less 
tlian   10  per  cent. 

The  spacing  of  tlic  lamps  on  the  residential  streets  is 
\aried  accor<lin.g  to  tlic  requirements  of  the  various  streets. 
being  spaced  usually  at  200  feet,  with  100  foot  spacing  on 
certain  streets  where  traffic  is  heavier  and  in  some  cases 
at  100  feet  and  on  both  sides  of  the  street.  Fig.  3  shows  a 
special  concrete  standard  with  pendant  fixture  which  contains 
a  750  c.p.  lamp.  This  standard  is  located  beside  a  concrete 
bridge  and  in  combination  therewith  presents  a  very  i^leas- 
ing   appearance   both   liy   day   and   by   night. 

Tlie  system  is  divided  into  four  circuits  which  are  fed 
iioni  constant  current  transformers.  .Xs  the  available  space 
in  the  power  house  was  limited,  it  was  desirable  to  have 
the  transformers  occupy  a  minimum  of  floor  space,  and  for 
iliis  reason  the  type  chosen  was  what  is  known  as  the  double 
deck  transformer.  Two  units  of  this  type  were  installed. 
liach  unit  ccmtains  tun  primary  am!  two  seccnulary  coils, 
(Concluded  on  page  CI.) 
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Lighting   in    Downtown    Office   Buildings 


By  Alfred  O.  Dicker 

The  illuminating  engineer  is  by  nature  attracted  to  the 
proposed  building  rather  than  to  the  older  one  which  he 
passes  in  his  every-day  walks  of  life.  He  is  desirous  of  hav- 
ing the  lighting  in  the  new  building  when  completed  typical 
of  the  best  lighting  practise,  and  in  the  age  of  "tear-down-the- 
old  and  build-a-new"  he  has  found  a  large  field.  Neverthe- 
less in  the  older  buildings  lies  a  much  larger  field  of  almost 
untouched  harvest.  In  these,  the  older  buildings,  are  thous- 
ands of  workers  toiling  under  lighting  conditions  typical  of 
the  first  installations  that  were  made.  These  lighting  sys- 
tems will  soon  be  changed.  They  are  so  old  now  that  either 
the  wiring  will  be  condemned  by  the  various  inspection  de- 
partments, or  else  the  tenants  or  owners  will  realize  that  for 
their  own  mercenary  benefit  more  and  better  light  must  be 
provided   for   their   employees. 

The  lighting  of  thirty  years  ago  is  as  absurd  to-day  as 
the  business  policies  of  that  period  applied  to  present-day 
business,  and  although  it  is  sometimes  diflicult  to  convince 
the  owners,  they  are  just  as  much  a  source  of  real  loss  as 
the  antiquated  business  systems.  Proper  lighting  is  now 
generally  considered  an  essential  part  of  factory  equipment 
and  an  essential  item  in  the  reduction  of  manufacturing  cost; 
but  at  present  it  is  not  generally  accepted  among  business 
men  as  an  item  in  reducing  office  costs.  Data  showing  the 
reduction  of  office  cost  are  difficult  to  obtain,  but  few  engi- 
neers would  dispute  the  statement  that  the  working  efficiency 
of  a  clerk  or  stenographer  is  reduced  25  per  cent,  after  sun- 
down in  a  poorly  lighted  office.  This  is  the  period  of  the 
day  when  the  workers  are  tired  and  is  therefore  the  period 
during  which  their  comfort  and  efficiency  should  be  con- 
sidered. 

One  of  the  objects  of  this  paper  is  to  show  the  progress 
of  lighting  practise  in  downtown  office  buildings  during  the 
last  thirty  years,  taking  as  examples  buildings  typical  of 
the  periods  during  which  they  were  built.  For  this  purpose 
six   buildings   were   chosen   as   follows: 

Building  No.  1  built  30  years  ago 
Building  No.  2  built  25  years  ago 
Building  No.  3  built  20  years  ago 
Building  No.  4  built  14  years  ago 
Building  No.  5  built  6  years  ago 
Building  No.  6  built  1  year  ago 
In    all    these   buildings,   even    the    most   modern,    are    in- 

*  A.  paper  presented  at  the  ninth  annual  convention  of  the  Illuminat- 
ing Engineering  Society,  Washington,  D.O.,  September  20-23, 1915. 


and  James  J.  Kirk* 

stallations  which  the  illuminating  engineer  would  refuse  to- 
day to  accept  as  proper  lighting;  but  nevertheless  they  are 
considered   typical   for  the   purpose   of  this  paper. 

It  so  happens  that  the  oldest  building  chosen  is  one  in 
which  the  owners  had  foresight  enough  at  the  time  of  its 
construction  to  wire  for  electricity.  In  the  next  two,  in  age, 
wiring  was  omitted  at  the  time  of  construction  but  soon 
thereafter  it  was  wired  in  exposed  conduit  or  wooden  mould- 
ing. In  all  three  of  these  buildings  the  lighting  is  crude 
both  from  point  of  construction  and  resulting  illumination. 
The  installation  has  been  made  without  thought  or  design — 


Handsome  designs  for  store  or  office -Jefferson  Glass  Co.,  Toronto. 

a  drop  cord  installed  over  the  desk  or  table  where  light 
was  required.  At  this  period  electric  light  was  expensive 
and  the  minimum  amount  was  therefore  utilized.  A  sum- 
mary of  the  lighting  of  these  three  buildings  shows  little  or 
nothing  except  as  a  comparative  basis.  The  lighting  is  local- 
ized without  reflectors  in  many  cases  and  where  reflectors 
are  found  a  very  cheap  and  inefficient  one  has  been  installed. 
The  lighting  is  very  inadequate.  The  original  installation 
was   of   carbon    lamps   which   have   now   been    replaced   with 


TABLE  I.— Description  of  Buildings. 


Uldg. 

-Vge 

Size 
in  feet 

Floor 

space 

(sq.  ft.) 

Height 

of  bldg. 

floors 

(feet) 

Suspension 

Lighting 

Lamps 

per 
fixture 

fixture 

Lamp 
position 

Type  of  lamp 

System 

Wiring 
Conduit 

Moulding 

1 

2 

3 

4 

.5 

(6) 

(7) 

(S) 

(9) 

(10 

(11) 

(12) 

1 

30 

SO    X    100 

SI, 1)00 

12 

3.5    ft.    stem 

- 

Vertical 
and  angle 

liO-watt 

Direct 

Concealed 

Exposed 

-• 

25 

so   X   115 

110,4(X) 

12 

3.5  ft.   drop 
cord 

1 

\'ertical 

40  and  GOwatI 

Direct 

Exposed 

Exposed 

3 

2<j 

190  X  141 

340,000 

17 

3   ft.    stem 

3  and   4 

X'ertical 

t;0-\vatl 

Direct 

Exposed   and 
concealed 

Exposed 

4 

14 

120    X    144 

204,000 

17 

3  ft.  chain 

1 

Vertical 

100-watt 

Semi-direct 

Concealed 

None 

-J 

t; 

-,2    X    110 

95,000 

IS 

Ceiling 

4' 

Vertical 

60-watt 

Indirect 

Semi-direct 

Direct 

Concealed 

None 

11 

1 

9(,;    X    103 

106,S36 

l.H 

Ceiling 

1 

Vertical 

lOO-watt 

Indirect 

Semi-direct 

Direct 

Concealed 

None 

•This    is    not    general    practise    but    is    an    exception  in  a   building   of  this  class. 
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TABLE  I. — Description  of  Buildings— (Continued) 


Typical  c 

ttTfice  space 

Typical  corridor 

Height 

Floor 

of  bldg. 

Decoration 

Spac- 

Hang- 

Size 

space 

floors 

Size 

Ceiling 

walls  and 

Professional 

Size 

ing  of 

Fixture 

.  'P^ 

Exterior 

Hldg. 

Age 

in    feet 

(sq.  ft.) 

(feet) 

in    feet 

height 

ceiling) 

or  commercial 

m  feet 

nnits 

height 

lighting 

1 

'> 

3 

4 

5 

13 

14 

15 

Ifi 

17 

IS 

19 

20 

21 

1 

30 

SO  X 

100 

81,600 

12 

15  X  22 

10'  6" 

Brown 

and   white 

Professional 

i\  X  100 

21' 

4i)-watt 
])rism    glass 

Ceiling 

None 

2 

25 

SO  X 

115 

110,400 

12 

20  X  30 

10' 

Cream 
and    wliite 

Commercial 

G  X  60 

1.V 

40- watt 
opal  glass 

Ceiling 

None 

3 

20 

190  X 

141 

340,000 

17 

20  X  20 

10'  0" 

Cream 
and   white 

Professional 
and 

S  X  500 

21' 

reflector 
40  watt 

Ceiling 

None 

4 

14 

120  X 

144 

204,000 

17 

20  X  20 

10'  0" 

Cream 

commercial 

opal   ball 

None 

and    wliite 

Commercial 

12    X    36 

IS' 

40- watt 

Ceiling 

5 

6 

52  X 

110 

95,000 

18 

15  X  25 

10'  6" 

Cream 
and    wliite 

Commercial 

8  X  80 

21'  6" 

opal  ball 
40-watt 

Ceiling 

None 

6 

1 

96  X 

163 

106,836 

18 

18  X  33 

11'  6'" 

Cream 
and   white 

Commercial 

9  X  174 

15' 

opal  ball 

40-watt 

prism   glass 

Ceiling 

None 

•This  is  not  general  practise  but  is  an  exception  in  a  building  of  this  class 


tungsten  lamps,  usually  of  40  and  60-watt  size.  Cluster  fix- 
tures as  a  rule  prevail — the  most  predominant  type  being 
a  three  or  four-arm  fixture  suspended  on  a  rigid  stem  in- 
stalled approximately  6  ft.  6  in.  (1.98  m.)  above  floor.  Wall 
switches  were  used  occasionally,  but  as  a  rule  key-sockets 
have  been  utilized.  The  aesthetic  considerations  were  not 
developed,  but  rather  the  lighting  fixture  was  considered  a 
necessary   evil  and  not  an  ornament. 

The  next  three  buildings  in  chronological  order  show 
somewhat  the  effect  of  the  illuminating  engineer,  at  least  it 
may  be  said  that  the  lighting  equipment  has  been  given  some 
attention.  The  fixtures  are  more  efficient,  more  ornate,  and 
general  illumination  has  been  introduced.  The  spacing  shows 
a  decided  tendency  away  from  localized  lighting  although  in 
many  of  the  offices,  desk  lamps  have  had  to  be  relied  upon. 
Particularly  in  these  newer  buildings  the  individual  taste  of 
the  tenant  as  regards  his  lighting  is  evident,  and  so  there  are 
seen  suites  with  semi-direct  and  indirect  in  all  their  variations. 

The  general  building  conditions  are  tabulated  in  Table 
I.,  which  will  answer  at  a  glance  many  of  the  questions  which 
might  arise  as  to  the  details  of  the  physical  characteristics 
of  the  building  and  its  lighting  equipment.  Its  only  value 
will  be  for  purposes  of  comparison  with  Table  II.  and  a 
description  of  the  lighting  fixtures  used.  A  continued  ad- 
vancement in  fixture  design,  the  tendency  toward  larger 
lamps  and  the  deviation  from  localized  lighting  toward  gen- 
eral illumination  is  seen  in  columns  6  to  16,  with  the  addition 
in  the  newer  buildings  of  semi-direct  and  indirect.  It  would 
be  well  to  add  here  that  even  in  the  oldest  building  there 
exist  installations  of  semi-direct  and  direct  but  these  do  not 
occur  in  sufficient  numbers  to  change  the  typical  lighting 
system  of  the  building.  It  must  be  remembered  that  these 
buildings  were  not  selected  as  examples  of  good  lighting,  but 
rather  as  buildings  containing  lighting  installations  typical 
of  the  age  in  which  they  were  built. 

Table  II.  shows  the  total  building  light  and  power  load 
together  with  such  factors  as  influence  the  cost  of  such  ser- 
vice. The  connected  load  may  be  referred  to  Table  I.  for 
reference  to  the  size  of  the  building. 

The  load-factor'  varies  from  6.34  per  cent.,  or  1.52  hours, 
to  17.48  per  cent.,  or  4.2  hours  use  of  maximum  demand.  The 
minimum  may  be  explained  by  the  fact  that  this  building  is 
one  in  which  the  lighting  was  installed  after  the  building 
was  completed  and  the  installation  was  very  inadequate.  The 
maximum  load-factor  occurs  m  a  newspaper  building  of  such 
design  that  many  of  the  lights  burn  of  necessity  most  of  the 
day. 

The   rates   for  electric   service  upon   which   is   based   the 

"average  net  bill  per  month"  is  as  follows:  the  l)uilding  owner 

1.  Load-factor,  as  used  in  this  paper,  may  be  described  as  follows: 
Tlie  ratio  of  actual  monthly  meter  consumption  (kw.li.)  to  continuous 
use  of  niaximum  demand,  or 

Kw.h.    (consumption) 


buys   the   electric   service   for   light   and   power   either   on   a 
wholesale   contract,   if   the   building   is   of   sufficient   size,   or 

Table  II-A. — Comparative  Lighting  Data 


Total  building  light  and  power 


Per  cent. 

Bldg.  Age  Connected  load 

load  Kw.  factor 

12                3  4 

1  30    100.108  10.45 

2  25    159.210  6.34 

3  20    3S0.124  7.3J. 

4  14    877.823  17.48 

5  6    199.089  13.03 

6  1    342.790  6.3S 


Ratiomax. 
Av.  net  connected 
Av.  Kw-h.    Av.  max.      bill  load 

per  month  permonth  permonth  percent. 
6 


7,5.35.8 

7,212.9 

20,062.7 

110.4S6.4 

1S,241.1 

15,978.7 


70.0 

63.3 

232.4 

424.2 

134.4 

96.0 


$    388.37 

357.52 

1,008.75 

2,347.20 

745.47 

610.82 


70 
39 
61 

48 
67 

28 


on  separate  contracts  for  light  and  power.  In  either  case 
in  the  buildings  chosen  for  discussion  in  this  paper  the  ten- 
ants are  individual  customers  of  the  Commonwealth  Edison 
Company.  In  the  determination  of  the  item  of  cost  the 
ratio  of  maximum  demand  to  connected  load  is  a  prominent 
factor  and  for  this  reason  it  is  here  included. 

Table  II-B. — Comparative  Lighting  Data 


Elevators  and  Public  Lights 

Ratio  of 

Bldg, 

Per  cent. 

Av.  max. 

Av.   net 

max.  to 

Eleva- 

Connected 

load-    Av.Kw-h. 

Kw. 

bill 

con- 

tors 

load  Kw. 

factor         per 

per 

per 

nected 

month 

month 

month 

load 

9 

10 

11              12 

13 

11 

15 

1 

5  hvd. 

4.500 

30.91         1,001.5 

3.961 

$    40.74 

88 

o 

2  elec. 

78.250 

8.25        4.626.0 

50.700 

1.8;174 

64 

3 

12  elec. 

41.472 

17.42        5.201.5 

16.165 

185.23 

38 

4 

8  hyd. 

688.602 

19.88      98,553.6 

311. (ilX, 

1.753.31 

45 

5 

6  elec. 

70.  .870 

23.11       12,007.5 

6x.ii25 

403.37 

96 

6 

8  dec. 

220.090 

6.71       10,789.3 

45.000 

338.12 

20 

720  X   Kw.h.  (maximum) 


Similarly  the  second  portion  contains  data  on  elevators  and 
public  lamps. 

This  table  contains  a  separation  of  Tabic  II-.\  showing 
the  same  data  on  that  part  of  the  total  service  which  is  used 
for  elevators  and  public  lights.^ 

The  percentage  of  this  portion  of  the  electric  con- 
sumption to  the  total  building  consumption  is  shown  below: 

Building  Per  cent. 

No.  1 13.3 

No.  2 64.1 

No.  3 25.9 

No.  4' 89.1 

No.   5 65.8 

No.  6 67.5 

or  an  average  of  73.5  per  cent,  for  all  of  the  liuiUlings  (ex- 
cluding No.  4). 

2.  Public  lights  include  all  lighting  contained  in  or  around  building 
which  is  not  chargeable  to  tenants'  meters,  i.e.,  corridors,  exterior  light- 
ing, toilets,  etc.     Klevators  include  all  electricity  used  for  power  purposes. 

:t.  This  incluilcs  power  for  printing  presses  and  is  therefore  not 
typical  for  this  class  of  building. 


October  1,  1915 


THE    ELECTRICAL    NEWS 


61 


Table  II-C. — Comparative  Lighting  Data 


Offices 

Av.  Kw-h. 

Av.  max 

Av.  net 

Ratio  of 

No. 

perofltce 

pel'  office 

bill  per 

max.  to 

Bhlg. 

Connected 

Load 

offices 

per 

per 

office  per 

connect 

load  K\v. 

factor 

occupied 

month 

month 

month 

ed  load 

16 

17 

IS 

19 

20 

21 

22 

1 

73.748 

6.76 

88 

40.6 

0.632 

$2.62 

75 

o 

80.960 

4.64 

80 

32.3 

0.684 

2.17 

64 

S 

307,242 

5.22 

395 

37.8 

0.667 

2.24 

66 

4 

151.6.83 

6.16 

73 

92.1 

1.21S 

4.97 

58 

5 

112.900 

4.70 

60 

64.8 

0.936 

4.09 

49 

6 

53.901 

2.43 

31 

95.6 

1.32 

5.82 

76 

Here  we  bave  displayed  tbe  same  conditions  applied  to 
the  office  or  rentable  area  of  the  building.  This  portion  re- 
presents 17.0  per  cent,  of  the  total  building  consumption. 
The  tenant's  load-factor  is  extremely  low,  showing  a  use  of 
the  demand  of  from  one-half  to  one  and  one-half  hours  per 
day.  The  minimum  load-factor  occurs  in  the  newest  build- 
ing. This  is  due  to  the  fact  that  the  building  occupies  a 
small  land  area  with  good  exposure  facing  Lake  Michigan, 
and  it  is  higher  than  the  surrounding  buildings.  The  condi- 
tions make  daytime  burning  of  lights  unnecessary  in  many 
of  the  offices. 

Table  II-D. — Comparative  Lighting  Data 


far  the  most  desirable  load  from  the  central-station  point  of 
view.  The  fact  that  the  office  uses  the  lamps  for  such  a 
short  period  is  probably  the  reason  that  the  office  is  the  most 
dilatory  to  consider  lighting  improvement;  but,  as  already 
stated,  the  time  that  the  office  requires  light — short  though 
it  may  be — is  the  very  time  that  light  is  most  essential. 

Table  II-E  sums  up  all  the  lighting  data  which  have 
preceded.  It  will  be  noted  that  during  the  thirty  years 
there  has  been  little  change  in  the  watts  per  square  foot 
provided,  while  the  intensity  has  increased  with  each  period 
and  tlie  cost  per  square  foot  has  decreased.  It  must  be  borne 
in  mind  that  the  reason  for  the  fact  that  the  provided  load 
has  not  increased  during  this  thirty-year  period  is  because 
the  older  buildings  were  not  provided  with  what  is  to-day 
called  sufficient  illumination,  together  with  the  increased 
efficiency  of  illuminants.  The  standards  of  to-day  are  great- 
ly in  excess  of  those  of  previous  years.  These  relations  are 
shown  graphically  in  curves  1  and  2. 

Curve  1  shows  the  increased  intensity  of  illumination 
with  practically  the  same  provided  load. 

Curve  2  shows  the  reduction  in  cost  of  electric  light 
due  to  increased  efficiency  of  illumination  and  fixtures.  Curve 
3  shows  the  reduction  in  cost  due  to  increased  efficiency  of 
illuminant,  fi.xtures  and  reduction  in  rates  of  lighting. 


Store  E 

pace 

Load- 

At.  Kw-h 

Av.  max. 
Kw. 

Av.  net 
bill 

Ratio  of 
max.  to 

Table  III.— Carbon  Lamp 

per 

per 

Offices 

Load  Kw. 

factor 

month 

month 

month 

load 

per  cent. 

Per  cent. 

Average    Average 

Cost  In 

23 

24 

25 

26 

27 

28 

ratio  of 

Percent. 

Kw-h.       net  bill 

cents 

1 

21.860 

18.78 

2,955.7 

10.4 

$116.63 

47 

Connected 

max.  to 

load- 

per  othce  per  month 

persq.  ft. 

2 

80.960 

4.64 

32.3 

0.68 

2.17 

67 

Bldg. 

load  Kw. 

connected 

factor 

per  month  per  office 

per  month 

3 

31.410 

14.62 

3.307.0 

12.6 

137.40 

40 

load 

4 

37.5.3S 

19.25 

6.203.3 

23.6 

230.45 

63 

1 

36S.740 

75.48 

6.7G4 

203.325         .$13.12 

3,975 

.T 

15.311 

20.97 

2,343.2 

9.6 

96.41 

63 

2 

404.800 

67.18 

4.64 

161.650           10.86 

1.810 

Ij 

68.899 

4.32 

2,223.2 

10.1 

92.15 

14 

3 

4 

1,536.210 
758.415 

66.282 
58.607 

5.223 
0.102 

189.400          11.24 
460.015          24.89 

2.810 
6.220 

Inasmuch  as  the  store  and  shop  area  on  the  first  and 
second  floors  represent  a  load-factor  of  considerably  higher 
value  than  the  office  space,  a  further  separation  has  been 
made.  In  this  table  the  load  used  by  the  store  or  shop  is 
analyzed.  This  portion  represents  9.5  per  cent,  of  the  total 
Ijuilding  consumption.  It  will  be  noted  that  the  average 
load-factor  of  this  portion  of  the  building  is  13.76  per  cent. 
(3.3    hours)    as   against   4.99   per   cent.    (1.2    hours)    for    the 

Table  II-E. — Comparative  Lighting  Data 


Bldg. 
1 
1 
2 
3 
4 
5 
6 


Watts 


per  sq.  ft. 
29 
1.02 
0.75 
1.09 
1.24 
O.M 
1.02 


Intensity 

Cost 

of  light   per 

foot-candles 

sq.     ft. 

per    month 

30 

31 

1.5 

$0,042 

2.0 

0.018 

3.0 

0.031 

35 

0.029 

4.0 

0.025 

4.5 

0.016 

office  portion,  and  the  ratio  of  maximum  demand  to  connected 
load  is  49.3  per  cent,  for  this  portion  as  against  73.3  per  cent, 
for  the  office  portion,  which  shows  the  store  to  be  the  longer- 
hour  user,  while  the  office  uses  a  higher  proportion  of  the 
connected  load   for  a  very  short  time,   the   former  being  by 


Table  III.  shows  data  on  the  office  portion  of  the  first 
four  l)uildings  using  carbon  lamps  as  was  the  case  when  the 
lighting  systems  were  installed.  In  this  table  the  rating  of 
the  lamp  is  five  watts  per  candle.  The  cost  data  are  shown 
graphically  on  curve  3. 

Renfrew  Joins  the  White  Way  Class 

(Continued  from  page  58) 
the  primary  and  secondary  coils  of  one  circuit  being  mounted 
on  the  same  frame  directly  above  the  primary  and  secondary 
coils  of  a  second  circuit. 

Each  of  the  four  circuits  is  therefore  independent  of  the 
others,  each  being  controlled  by  an  oil  switch  on  the  prim- 
ary circuit  and  the  ordinary  plug  switches  on  the  secondary 
circuit.  These  switches  with  an  ammeter  for  each  circuit 
are  mounted  on  two  marble  panels,  each  90  inches  by  24 
inches  which  form  an  extension  to  the  existing  main  switch- 
board. 

The  connections  between  the  switchboard  and  transform- 
ers and  also  the  outgoing  lines  are  carried  in  lead  covered 
cables. 
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Arc    Lamps    for    Street    Illumination 


By  C.  A.  B.  Halvorson,  Jr.,  S. 

Streets  in  every  citj'  may  be  classified  as  follows  in  order 
of  increasing  importance:  1.  Interurban  highways:  2.  Resi- 
dential streets;  3.  Boulevards  and  parks;  4.  Secondary  busi- 
ness  streets;   5.    Main   business   streets. 

Interurban  Highway  Lighting 
For  the  lighting  of  interurban  highways  where  many 
miles  of  streets  are  to  be  considered  and  the  expenditure  of 
money  per  mile  is  necessarily  low.  the  lamps  must  be  spaced 
at  considerable  distances  apart.  Where  the  surface  of  the 
roadway  affords  a  high  degree  of  specular  reflection  such  as 
an  oiled  road  a  sufficient  intensitj'  near  the  lamp  is  required 
for  a  reasonably  uniform  illumination  and  also  a  strong 
beam  out  at  approximately  80  degs.  from  the  vertical.  Here 
the  upward  light  is  not  of  value  and  all  possible  use  must 
be  made  of  the  specular  reflection  from  the  road  surface. 
For  such  cases  the  pendant  luminous  arc  lamp  with  a  clear 
globe  and  band  refractor  gives  e.xcellent  results.  The  arc 
itself  gives  a  sufficient  intensity  near  the  lamp  and  the  re- 
fractor redirects  the  upward  light  to  the  80-deg.  angle.  These 
lamps  should  be  suspended  25  ft.  or  more  to  obtain  the  best 
results. 

In  cases  where  the  surface  is  rougher  or  such  that  no 
advantage  can  be  taken  of  specular  reflection,  a  high  intensity 
at  or  near  the  80-deg.  angle  is  of  less  value  and  the  pendant 
arc  lamp  suspended  not  too  high,  equipped  with  a  diffusing 
globe  and  perhaps  in  addition  an  external  reflector  to  utilize 
the  upward  light  is  a  most  satisfactory  arrangement. 

Residential  Streets 

When  considering  these  streets  the  conditions  are  some- 
what different.  Here  the  lamps  must  frequently  be  placed 
low  on  account  of  foliage,  the  intrinsic  brilliancy  must  there- 


Fit!. 


Fig.  2. 


fore  not  be  too  high  and  al  the  .same  lime  tliere  must  be 
sufficient  illumination  both  on  street  and  sidewalk  to  make 
travelling  safe.  Then  too,  some  attention  must  be  given  to 
the  design  of  the  unit  so  that  at  all  times  it  shall  make  a 
pleasing  and  harmonious  apijearance.  For  this  work  the 
ornamental  luminous  arc  lamp  with  the  Washington  type 
(Fig.  1)  or  the  later  design  of  lantern  or  jjanel  type  equij)- 
ment  (Fig.  2)  fulfills  all  these  requirements,  giving  a  soft,  well 
diffused  radiance  without  glare,  and  of  a  characteristic  white 

■  Extract  of  paper  road  before  recent  Convention  of  the  Illutnlnatine 
Kogineerlng  ijocUty. 


C.  Rogers  and  R.  B.  Hussey* 

color  that  not  only  enhances  vision  on  street  and  sidewalk, 
but  also  on  account  of  its  low  intrinsic  brilliancy  due  to  the 
large  size  of  the  globe  and  the  use  of  glass  of  suitable  den- 
sity, the  light  emitted  toward  the  houses  is  sometimes  con- 
sidered less  objectionable  and  helps  to  render  the  entire 
street    more   attractive. 

Boulevard  or  Park  Lighting 

Roads  of  this  class  are  used  by  automobilists  and 
pedestrians,  hence  the  lighting  should  be  suitable  and  ade- 
quate for  each.  These  roads  are  frequently  arranged  with 
residences   on   one   side   and   a  promenade   on   the   other   and 


Standards  by  John  Watson  &  Son.  Montreal,  and  installed  in 
various  Canadian  towns. 

in  such  cases,  lighting  can  best  be  accomplished  by  placing 
the  lamps  on  the  promenade  side  of  the  street  only.  In  cases 
where  there  are  two  driveways  with  a  reservation  between. 
the  best  result  may  be  attained  by  staggering  the  lamps  on 
the  edge  of  the  reservation  when  it  is  wide,  treating  each 
drive  separately  or  by  placing  them  in  the  centre  of  the 
reservation  when   it   is  narrow. 

The  lamps  best  suited  for  this  lighting  are  the  ornament- 
al luminous  arc  lamps  mounted  on  18-ft.  standards  or  the 
l)endant  luminous  arc  lamps  equipped  with  diffusing  globe 
and  external  reflector  and  suspended  from  20  to  25  ft.  above 
the  ground.  When  these  lamps  are  used,  with  a  spacing  of 
250  to  500  ft.  (152.40  m.)  depending  largely  on  the  character 
of  the  street  surface,  an  intensity  of  illumination  ample  for 
all  is  obtained.  The  actual  intensity,  of  course,  will  depend 
mostly  on  the  electrode,  current,  and  voltage  of  the  lamps. 
The  use  of  the  ornaiuental  luitiiiunis  arc  lamp  with  an  ex- 
ternal reflector,  renders  the  natural  scenic  attractions  visible 
at  night  and  at  the  same  time  the  dignified  appearance  of 
the  unit  as  a  whole  harmonizes  well  willi  iju-  snrnnmdings 
though    inconspicuous. 

Secondary  Business  Streets 
Secondary  business  streets  are  those  that  aie  mainly  siile 
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streets  and  are  lined  witli  faetories,  warehouses,  etc.,  and 
whose  streets  are  not  traversed  by  pedestrians  at  night  to 
any  great  extent.  The  lighting  of  such  streets  as  these, 
therefore,  is  primarily  for  police  protection,  and  the  pend- 
ant luminous  arc  lamp  with  diffusing  globe  with  or  without 
reflector  and  suspended  at  a  height  of  25  ft.  (.7.62  m.)  is  the 
best  unit  for  this  purpose.  Also  on  these  streets  where 
there  is  practically  no  automobile  traffic,  these  lamps  can 
be  adjusted  for  a  minimum  voltage  and  still  furnish  ample 
illumination   on   the   street. 

Main  Business  Streets 

The  main  business  streets  of  the  city,  namely,  those 
whose  stores  are  essentially  retail  and  depend  largely  upon 
show  windows  for  the  display  of  their  goods,  merchandise  or 
wares,  must  be  lighted  to  satisfy  all,  the  police,  the  motorist, 
the  pedestrian  or  customer,  and  the  merchant  and  also  to 
bring  out  in  relief  the  cornices,  facades  and  other  architec- 
tural effects,  thereby  creating  a  favorable  impression  upon 
visitors  from  other  cities.  This  type  of  lighting  is  generally 
known  as  intensive  or  "white  way"  lighting. 

In  order  to  achieve  the  desired  result  of  fairly  intense 
and  uniform  lighting  lamps  of  high  candlepower  must  be 
employed,  closely  spaced  averaging  about  100  ft.  (32.80  m.) 
apart  on  each  side  of  the  street.  The  ornamental  luminous 
arc  lamp  is  better  suited  for  this  purpose  than  any  other 
form  of  illuminant  since  due  to  the  high  efficiency  of  the  arc, 
a  sufficient  intensity  of  illumination  on  the  street  surface 
is  obtained  and  makes  possible  the  commercial  utilization 
of  upward  light.  The  upward  light  in  the  angles  adjacent 
to  the  horizontal  are  of  utmost  importance  in  the  illumina- 
tion of  buildings  on  both  sides  of  the  street.  Were  this 
upward  light  to  be  wholly  suppressed,  a  dismal  and  depress- 
ing effect  would  be  produced  upon  the  passer-by  as  a  result 
of  the  unfinished  effect  caused  by  the  sharp  line  of  demark- 
ation  where  the  light  leaves  of?  and  the  dark  shadow  begins. 
This  would  be  especially  true  were  the  light  sources  of  this 
description   themselves   screened   from  view. 

This  class  of  lighting  is  not  a  fad  for  it  is  well  known 
and  highly  advertised  that  trade  increases  with  and  follows 
intensive  lighting.  In  other  words,  a  merchant  must  have 
good  show  window  lighting  in  order  to  obtain  trade  and 
attract  the  attention  of  prospective  customers,  but  the  best 
display  of  goods  will  be  of  little  value  if  people  are  not  drawn 
out  upon  the  streets  to  see  what  he  has  to  offer. 

If  a  bright  light  be  placed  without  a  show  window,  the 
general  effectiveness  of  the  display  is  lost  unless  this  liglit 
be  of  a  different  color  and  thus  produce  a  contrast  between 
the  interior  lighting  and  the  street  lighting.  Where  this  con- 
trast is  present,  the  show  window  is  attractive  and  distinctive, 
calling  attention  to  the  display  within.  This  condition  can 
now  only  be  accomplished  by  the  use  of  the  ornamental  lum- 
inous arc  lamp  where  its  pearl  white  light  is  in  sharp  con- 
trast to  the  soft  lighting  of  the  show  window  itself. 


Montreal's  Underground  Work 

At  its  last  sittmg  in  Montreal,  the  yuebec  Public  Util- 
ities Commission  heard  further  arguments  on  the  question 
of  providing  separate  manholes  for  signal  companies  and 
for  lighting  and  power  companies  in  the  underground  con- 
duits being  constructed  for  the  city  by  the  Electrical  Com- 
mission. The  main  argument  related  to  the  interpretation 
of  the   following  paragraphs   in   the   City   Code; — 

"Separate  openings  or  separate  compartments  in  the 
openings  shall  be  given  to  each  coinpany  or  person  using 
the  said  conduits  when  asked  for  and  provided  the  same  is 
practicable.  If  the  Electrical  Commission  of  the  City  of 
Montreal  should  refuse  separate  openings  to  a  person  or 
company   generally    or    in    particular   cases,    an   appeal    shall 


lie  to  the  Quebec  Public  Utilities  Commission,  which  shall 
decide  the  question  and  determine  who  shall  bear  the  costs." 

"The  conduits  shall  be  so  constructed  that  a  permanent 
wall  of  brick  or  other  non-conducting  material  shall  separ- 
ate completely  and  effectively  that  part  of  the  conduits  in 
which  the  electric  light  or  power  wires  are  placed  from  that 
part  in  which  the  telegraph,  telephone,  or  signal  wires  are 
carried  and  the  entrance  to  each  part  of  the  conduit  shall  be 
by    separate    manholes." 

It  was  contended  by  Mr.  Perron,  K.  C,  for  the  Montreal 
Public  Service  Corporation,  that  the  two  paragraphs  are  to 
be  read  separately,  and  that  as  it  was  expressly  provided  in 
the  charter  that  separate  manholes  are  to  be  built  for  the 
signal  companies,  as  distinct  from  the  lighting  and  power 
companies,  it  was  imperative  that  these  should  be  construct- 
ed. On  the  other  hand,  Mr.  A.  Mailhiot,  K.  C,  for  the  Elec- 
trical Commission,  argued  that  the  paragraphs  are  related  to 
each  other.  By  the  charter  separate  manholes  are  to  be 
built  only  when  asked  for;  the  companies  had  made  no  such 
requests,  and  consequently  the  conduits  had  been  construct- 
ed without  separate  manholes.  The  Commission  were  will- 
ing at  any  time  to  construct  them  if  they  had  been  asked  to 
do   so.   as  provided   in   the  charter. 


Two  types  of  Jefferson  Glass  Co's.  scmiindirect  glassware. 


St.  Hilaire  to  be  Well  Lighted 

Eiglit  tenders  were  submitted  for  the  supply  of  equip- 
ment and  installation  of  a  2200  volt  transmission  and  distri- 
bution system  for  public  and  street  lighting  and  for  power 
for  the  municipality  of  St.  Hilaire,  P.  Q.  The  bidding  was 
very  close,  the  contract  being  awarded  to  the  Century  Elec- 
tric Company,  619  St.  Paul  Street  West,  Montreal.  Power 
will  be  supplied  by  the  Southern  Canada  Power  Company, 
Limited,  from  a  station  just  outside  the  limits  of  the  muni- 
cipality. The  transmission  line  will  be  on  35-ft.  wooden  pols, 
except  at  railway  crossings,  where  the  poles  will  be  50  feet 
and  6(1  feet.  Wooden  cross  arm  construction  will  be  em- 
ployed. The  series  street  lighting  equipment  will  be  con- 
trolled at  a  sub-station  to  be  erected  within  the  limits  of  St. 
Hilaire,  and  in  which  will  be  installed  the  constant  current 
regulating  transformer  and  the  necessary  panel.  Eighty 
candle-power  nitrogen  tungstens  will  light  the  streets. 
Transformers  for  house  lighting  and  power  are  to  be  mount- 
ed on  the  poles,  lighting  transformers  to  have  grounded  sec- 
ondaries.    The  system  will  cover  a  distance  of  3J4  tniles. 
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Accidents  and  Good  Lighting 

Electrical  contractors,  particularly  those  specializing  in 
factory,  warehouse  and  kindred  lighting,  will  be  interested 
in  an  article  printed  elsewhere  in  this  issue  under  the  head- 
ing "Illumination  and  One  Year's  Accidents."  This  paper 
covers  industrial  accidents  in  the  United  States  during  1914, 
where,  it  must  be  noted,  conditions  are  decidedly  more  favor- 
able on  account  of  their  more  southerly  location  than  they 
would  be  with  us.  It  is  fair  to  estimate  that  the  number  of 
accidents  in  Canada  would,  at  the  best,  not  be  less  than  noted 
in  this  paper.  The  number  is  sufficiently  appalling,  however, 
10,000  directly  and  13,000  indirectly,  traceable  to  improper 
lighting,  to  arrest  the  employer's  attention.  The  facts  may 
well  be  noted  by  electrical  contractors  as  they  constitute 
one  of  the  most  unanswerable  arguments  in  favor  of  better 
lighting  of  industrial  plants  of  every  kind.  An  accident  not 
only  causes  pain  and  possibly  bereavement,  but  to  the  em- 
ployer it  means  work  delayed,  a  good  workman  lost,  or  laid 
off,  and  frequently  financial  obligations  that  would  have  paid 
for  a  proper  lighting  system  many  times   over. 


Co-operative  Advertising 

One  of  the  most  important  topics  discussed  at  the  re- 
cent convention  of  Ontario  electrical  contractors  was  that 
of  co-operative  advertising.  To  just  what  extent  this  idea 
is  being  supported  by  the  various  members  is  not  yet  ap- 
parent, but  there  is  little  doubt  that  the  suggestion  is  along 
right  lines  and,  as  such,  is  deserving  of  the  support  of  all 
those  who  can  possibly  see  their  way  to  making  a  contribu- 
tion to  the  "pot."  One  of  the  biggest  business  getters  of 
the  last  year  or  two  has  been  the  electrical  "page"  as  prac- 
tised by  contractors  and  dealers  in  a  number  of  cities  in  the 
United  States,  being  a  whole  page  of  one  or  more  local 
papers  given  over  entirely  to  electrical  advertisements  of 
dealers,  contractors,  central  station,  etc.,  supplemented 
where  necessary  by  interesting  information  on  electrical  mat- 
ters in  general.  The  main  advantages  gained  are:  (1)  a  more 
or  less  fair  division  of  financial  expenditure,  and  (2)  cumu- 
lative effects  on  the  reader  as  a  result  of  combination  and 
co-operation    of   forces. 

These,  then,  arc  the  advantages  that  we  may  naturally 
expect  would  follow  co-operative  advertising  by  electrical 
contractors  and  dealers  in  any  town  or  city.  The  public  has 
got  to  be  educated  and  this  looks  to  be  one  of  the  best 
ways  of  going  about  it.  Also,  since  it  is  a  matter  of  educa- 
tion, pioneer  work,  in  a  sense,  which  cannot  be  expected 
to  give  big  results  immediately,  it  is  all  the  more  urgent  and 
fair  that  everybody  take  a  hand.  Nobody  in  the  electrical 
field  wants,  (or  need  hope)  to  belong  to  that  class  that  gets 
something  for  nothing.  Yet  that  is  what  might  happen  if 
only  an  occasional .  contractor  advertises.  His  advertising 
is  general;  he  describes  the  value  of  electrical  toasters,  for 
example,  to  the  advantage  of  everyone  who  sells  toasters. 
This  is  hardly  fair.     It  is  a  work  that  all  should  join   in. 


It  is  a  work,  too,  that  ought  to  be  done  without  further 
delay.  The  public  must  be  told — then  they  will  buy.  The 
sooner  they  are  told  the  sooner  they  will  buy. — Now  then, 
"All   together!" 


Electrical  Workers  Receive  Small  Wage  Cut 

The  inquiry  into  the  wages  and  working  conditions  of 
electrical  workers  employed  by  the  B.  C.  Electric  Railway 
Company  resulted  in  the  conciliation  board  recommending 
reductions  averaging  about  3J^  per  cent.,  with  several  varia- 
tions in  the  working  agreement.'  Men  working  within  city 
limits  will  be  required  to  go  to  work  on  their  own  instead 
of  the  company's  time.  On  short  order  work  also,  men  act- 
ing as  foremen  will  assist  in  the  work  if  thought  necessary 
by  the  company,  but  not  in  the  capacity  of  an  ordinary 
journeyman.  Formerly  foremen  were  required  only  to  super- 
vise the  work.  The  new  schedule  of  wages  recommended 
follows: 

New  Scale     Old  Scale 

Foremen $4.90  $5.00 

Journeymen 4.20  4.35 

Repairmen 4.20  4.35 

Cable  splicers 5.10  5.35 

Apprentices   to   begin 2.95  3.10 

Apprentices   after   6   months    3.10  3.35 

Apprentices  after  12  months 3.35  3.85 

Apprentices  after  18  months 3.70  3.85 

Apprentices  after  34   months 3.95  4.10 

Apprentices  after  36  months 4.20  4.35 

The  reduction  will  affect  only  a  small  percentage  of  the 
company's  force  of  electrical  workers,  113  of  the  men  being 
employed  under  an  agreement  which  has  nearly  two  years 
to  run.  For  this  reason  the  company  took  no  official  part 
in    the    proceedings. 


Catchy  Window  Advertising 

A  Toronto  dealer  hade  a  decided  "hit"  with  a  recent 
window  display  advertising  a  certain  type  of  tungsten  lamp. 
The  centre  of  the  display  was  a  good  sized  field  gun  (about 
5  cm.  bore)  mounted  in  the  back  of  the  window  space  on 
the  moveable  frame  of  an  oscillating  fan,  so  that  the  gun 
"swept"  the  observers  on  the  street,  back  and  forth.  The 
fan  was  hidden  from  view  by  a  cardboard  covering  made 
from  two  large  cartons  on  which  the  name  of  the  lamp  was 
prominently  shown.  The  surrounding  background  was  ob- 
scured  by   curtains.     The   point   of   the   display   was   further 

emphasized  by  catchy  window-cards  such  as  " lamps 

shoot   light    into    the    farthest    corners    of   your   room,"   and 

" lamps    shoot   your   light    bills    full    of    holes."     A 

number  of  perforated  light  bill  forms  were  pasted  on  the 
window  to  add  point  to  the  latter  statement.  A  few  cartons 
and  lamps  in  various  sizes  completed  a  display  which  was 
a  decided  feature  of  the  week  on  that  particular  street. 
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Electrical  Contractors  meet  in  Stratford 


A  meeting  of  the  Stratford  Branch  of  the  Elcctrcal 
Dealers'  and  Contractors'  Association  of  Ontario  was  held 
in  the  Oddfellows'  Hall,  Stratford,  Ont.,  on  Wednesday 
evening,  September  23,  at  which  there  were  in  attendance 
dealers  and  contractors  from  several  other  cities  in  Western 
Ontario.  Provincial  president,  J.  W.  Conimeford,  of  To- 
ronto, presided. 

The  meeting  was  called  to  order  at  1.30  p.m.  and  an 
address  of  welcome  delivered  by  His  Worship  Mayor  Barns- 
dale  of  Stratford,  who  expressed  his  great  satisfaction  at 
the  privilege  of  welcoming  a  meeting  of  the  new  Electrical 
Contractors'  Association.  His  Worship  tendered  to  the 
visitors  the  freedom  of  the  city  and  expressed  the  hope  that 
this  trip  would  be  only  the  first  of  a  series  to  follow. 

During  the  morning  the  visitors  were  entertained  by  the 
Stratford  contractors  to  an  automobile  tour  of  the  city.  The 
session  adjourned  at  4.30  p.m.  for  a  trip  on  the  lake  as 
guests  of  the  Stratford  section.  During  the  afternoon  the 
delegates  visited   the    Stratford   fair   in   a  body. 

Stratford  is  a  progressive  city  of  18,000  population.  The 
electrical  contractors  there  have  an  agreement  with  the  Pub- 
lic Utilities  Commission  whereby  that  body  engages  exclu- 
sively in  the  sale  of  energy,  not  touching  installation  work 
or  the  sale  of  materials  or  appliances.  In  addition,  four  of 
the  contractors,  who  are  also  dealers,  are  privileged  to  main- 
tain a  showcase  in  the  office  of  the  Commission  where  var- 
ious appliances  are  displayed  with  the  names  of  the  dealers 
handling  same.  A  splendid  feeling  of  co-operation  between 
the  Stratford  contractors  is  apparent,  much  of  which  is  due 
no  doubt  to  their  being  brought  together  through  the  asso- 
ciation. 

Plans  have  been  formulated  for  a  co-operative  adver- 
tising campaign  in  Stratford  along  educative  lines,  the  cost 
of  which  it  is  expected  will  be  borne  by  the  Stratford  deal- 
ers and  contractors  and  the  Public  Utilities  Commission  of 
Stratford.  Mr.  R.  H.  Myers,  secretary  of  the  Public  Util- 
ities Commission,  was  present  and  expressed  his  hearty  sym- 
pathy with  the  plans.  It  is  understood  that  this  campaign 
will   be   inaugurated   by   the   Stratford    members   at   once. 

Considerable  discussion  took  place  on  the  subject  of 
licensing  electrical  contractors  and  the  following  resolution 
was  unanimously  adopted:  Resolved,  that  this  meeting  place 
itself  on  record  as  being  heartily  in  favor  of  provincial  license 
law  for  electrical  contractors  and  that  we  heartily  support 
the  provincial  executive  in  their  efforts  along  these  lines. 
And  be  it  further  resolved  that  the  feeling  of  this  meeting 
is  that  a  license  fee  of  $50  per  annum  would  be  in  the  best 
interests  of  all  concerned  and  would  protect  the  public 
against  defective  work  installed  by  unqualified  workmen. 

The  consensus  of  opinion  was  that  there  was  pressing 
need  for  a  provincial  license  law  as  local  municipal  license 
by-laws  had  proven  unsatisfactory  in  a  great  many  cases. 
Further,  the  feeling  was  that  contractors  should  not  be  ham- 
pered in  the  scope  of  their  operations.  If  there  were  local 
municipal  by-laws  to  be  met  in  every  town  and  city  it  would 
mean  that  the  contractor  enjoying  an  extensive  trade  might 
require   licenses   in   several   municipalities. 

Mr.  Wills  Maclachlan,  Inspector  for  the  Electrical  Em- 
ployers' Association  of  Toronto,  addressed  the  meeting,  out- 
lining the  activities  of  that  association  in  accident  preven- 
tion work.  Mr.  Maclachlan  pointed  out  that  every  electrical 
employer  included  on  the  books  of  the  Workmen's  Com- 
pensation Board,  under  clause  38,  is  automatically  a  member 
of  the  Electrical  Employers'  Association  and  he  also  pointed 


out  tliat  the  safety  rules  adopted  by  the  association  had 
been  approved  by  the  Lieutenant-Governor-in-Council  and 
were   now  just  as  binding  as   the  Act  itself. 

The  subject  of  organization  work  was  then  taken  up  and 
representatives  of  the  Provincial  Executive  present  expressed 
their  deep  gratitude  to  the  Stratford  contractors  for  the  en- 
thusiasm they  had  shown  in  arranging  this  meeting.  It  was 
decided  that  if  possible  similar  meetings  would  be  arranged 
during  the  coming  winter  in  diflferent  sections  of  the  pro- 
vince to  be  attended  by  at  least  one  member  of  the  Pro- 
vincial  Executive. 

The  following  members  were  in  attendance  at  the  Strat- 
ford Convention: — J.  W.  Commeford,  Provincial  president, 
Toronto;  R.  D.  Earle,  Provincial  secretary,  Toronto;  E.  A. 
Drury,  Toronto;  A.  Wales,  Toronto;  W.  J.  Stewart,  Stewart 
&  Morkin,  London;  F.  E.  Garfat,  Windsor;  Ed.  Mole,  Sea- 
forth;  Robert  Tait,  Goderich;  Wills  Maclachlan,  Toronto; 
Gilbert  Campeau,  Windsor;  and  M.  D.  Higgins,  G.  A.  Drink- 
all,  H.  J.  Peter,  H.  C.  Whatmough,  Wm.  Bennington,  S.  K. 
Young,  F.  J.  Sylvester,  Stratford. 

It  is  anticipated  that  a  similar  session  will  be  arranged 
for    Belleville   in   the   near  future. 


Free  Energy  Premium  in  House-Wiring  Campaign 

In  South  Norwalk,  Conn.,  a  territory  with  a  population 
of  approximately  20,000  people,  seventy-six  old  houses  were 
wired  and  placed  on  existing  lines  of  the  United  Electric 
Light  &  Water  Company  in  two  months  as  the  result  of  an 
offer  of  free  energy  for  a  time. 

The  oflfer  made  by  the  company  stated  that  three  months' 
free  electric  lighting  would  be  given  to  every  old  house  that 
was  wired  and  connected  to  the  company's  lines  during  the 
months  of  April  and  May.  There  was  one  condition.  The 
house  had  to  be  on  existing  lines.  The  inducement  did  not 
hold   if  an   extension  was   required. 

The  superintendent  of  the  company,  B.  H.  Gardner, 
gives  interesting  reasons  for  adopting  the  free-energy  plan. 
"The  desire  in  the  breast  of  the  average  American  to  get 
something  for  nothing  is  very  strong,"  he  says,  "and  I 
thought  that  an  ofifer  of  this  kind  would  probably  not  cost 
us  very  much  and  would  at  the  same  time  be  quite  an  in- 
ducement to  the  customer.  I  think  three  months'  free  light- 
ing would  make  more  of  an  appeal  to  the  average  individual 
than  an  equivalent  amount  given  in  heating  devices,  and  at 
the  same  time  it  costs  real  money,  whereas  a  few  extra 
kilowatt-hours  would  not  cost  anything  in  proportion  to  the 
value  that  the  customer  puts  on  it." — Electrical  World. 


Mr.  Provost  Unearths  Some  Museum  Specimens 

The  wiring  of  the  "Seminaire  de  St.  Hyacinthe"  has  just 
been  completed  by  Mr.  I.  E.  Provost.  This  is  an  installation 
of  conduit  and  metal  molding  requiring  the  use  of  33,000 
lineal  feet  of  conduit  and  molding  and  102,000  feet  of  wire. 
Further  equipment  installed  includes  20  panels,  a  switch- 
board, 1300  lights,  590  switches,  and  so  on,  for  service  in 
287  rooms  and  passages.  This  building  was  wired  some 
twenty-six  years  ago  and  the  old  equipment  that  has  been 
replaced  is  worthy  of  a  prominent  position  in  our  best 
museums.  A  comparison  of  the  equipment  furnishes  strik- 
ing evidence  of  the  progress  that  has  been  made  in  the 
electrical  manufacturing  and  contracting  business  in  the  last 
quarter  of  a  century. 
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License  Laws  for  Electrical  Contractors 


Mr.  Wliatmoiigh's  paper  read  before  tlie  recent  Ontarin 
electrical  contractors'  convention  on  the  subject  of  licensing 
electrical  contractors,  opens  up  for  discussion  a  question  that 
is  at  the  present  time  absorbing  the  attention  of  electrical 
contractors  all   over   Canada   and   the   L'nited   States. 

The  primary  flaw  in  the  Stratford  license  scheme  is  that 
it  is  purely  local.  This  can  be,  and  we  have  no  doubt  will 
be  remedied,  if  the  contractors  stand  together,  by  a  general 
ordinance  covering  the  whole  of  the  province  under  the 
supervision  of  the  present  provincial  inspection  department 
of  the  Hydro-electric  Power  Commission  of  Ontario.  The 
first  requirement  of  such  a  law  will  naturally  be  that  every 
man  engaged  in  the  practical  side  of  electrical  contracting 
must  show  himself  competent  for  the  work  he  claims  to  be 
able  to  perform.  The  second  requirement  is  a  license  fee 
for  all  master  contractors  of  sufficient  size  to  give  protec- 
tion, yet  not  too  big  to  kill  any  deserving  contractor  who 
might  be  doing  business  in  a  small  way  only.  Whether  or 
not  a  guarantee  bond  from  the  contractor  should  also  be 
demanded  is  open  for  discussion. 

As  intimated  above,  this  question  is  also  being  widely 
discussed  in  the  United  States,  where  results  have  already 
made  their  appearance.  The  National  Electrical  Contractor, 
the  official  organ  of  the  National  Electrical  Contractors' 
Association  of  the  United  States  has  at  various  times  dis- 
cussed this  subject,  and  in  their  September  issue  print  in 
detail  an  electrical  ordinance  recently  put  into  force  in  the 
city  of  St.  Louis;  also  a  law  re  licensing  electrical  contrac- 
tors in  the  state  of  Massachusetts;  also  a  part  of  the  New 
York  City  ordinance.  Extracts  from  these  reports  are 
printed  herewith  in  the  hope  that  our  own  contractors  may 
pick  out  some  suggestions  that  will  assist  them  in  framing  a 
recommendation   to   suit   their   own   particular   needs. 


Massachusetts  Law  to  License  Electrical 
Contractors 

The  State  of  Massachusetts  recently  passed  a  general 
act  to  license  electrical  contractors  and  electricians.  The 
law  is  in  part  as  follows: — 

I. — Except  as  hereinafter  provided,  no  person,  firm  or 
corporation  shall,  after  the  first  day  of  September,  nineteen 
hundred  and  fifteen,  enter  into,  engage  in,  or  work  at  the 
business  of  installing  wires,  conduits,  apparatus,  fixtures  or 
other  appliances  for  carrying  or  using  electricity  for  light, 
heat  or  power  purposes  in  this  commonwealth,  either  as  a 
master  or  employing  electrician  or  as  a  journeyman  electri- 
cian, unless  such  person,  firm,  or  corporation  shall  have  re- 
ceived a  license  or  certificate  therefor,  issued  by  the  board 
provided  for  in  section  two  of  this  act  and  in  accordance 
with  the  provision  hereinafter  set  forth. 

The  words  "master  or  employing  electrician"  as  used 
in  this  act  shall  mean  a  corporation,  firm  or  person,  having 
a  regular  place  of  business,  who,  by  the  employment  of  jour- 
neymen, performs  the  work  of  installing  wires,  conduits,  ap- 
paratus, fixtures  and  other  appliances  for  carrying  or  using 
electricity  for  light,  heat  or  power  purposes. 

The  word  "journeyman"  as  used  in  this  act  shall  mean 
a  person  who  docs  any  work  of  installing  wires,  conduits, 
apparatus,   fixtures  and   other  apiiliances   for  hire. 

II. — On  and  after  the  first  day  of  July,  in  the  year  nine- 
teen hundred  and  fifteen,  the  chairman  of  the  civil  service 
commission,  the  fire  jirevcntion  commissioner  for  the  met- 
ropolitan district  and  the  commissioner  of  education  shall 
constitute  the  state  examiners  of  electricians.  They  shall  cni- 
liloy  as  clerk  a  practical   electrician,  who  is  a  wage  earner. 


and  a  citizen  of  the  coniinonwcalth,  who  has  had  at  least  ten 
years'  experience  in  the  installation  of  wires  and  appliances 
for  carrying  electricity  for  light,  heat  or  power  purposes. 
He  shall  receive  such  salary  as  shall  be  determined  by  the 
state  examiners,  subject  to  the  approval  of  the  governor  and 
council,  and  shall  hold  his  office  for  a  term  of  three  years. 
The  three  examiners  shall  receive  no  compensation  for  their 
services  under  the  terms  of  this  act.  The  compensation  of 
the  clerk  and  the  travelling  and  other  necessary  expenses  of 
the  state  examiners,  not  however  to  exceed  five  hundred  dol- 
lars in  the  aggregate  for  each  of  the  members  thereof,  shall, 
when  approved  by  the  governor  and  council,  be  paid  from 
the   treasury   of   the   commonwealth. 

The  state  examiners  of  electricians  may  make  necessary 
rules  for  the  proper  performance  of  their  duties. 

They  shall  hold  frequent  examinations  in  the  city  of 
Boston,  and,  twice  in  each  year,  shall  hold  examinations  in 
at  least  five  other  convenient  places  within  the  common- 
wealth, and  they  may  hold  annual  or  occasional  examinations 
in  other  places.  Public  notice  shall  be  given  of  all  examina- 
tions. 

The  state  examiners  of  electricians  shall  annually,  on  or 
before  the  first  Wednesday  in  January,  transmit  to  the  sec- 
retary of  the  commonwealth  a  report  to  the  general  court 
of   its   doings. 

In  the  conduct  of  the  examinations  they  shall  make  uni- 
form requirements  for  all  cities  and  towns,  which  may  be 
revised  from  time  to  time,  as  circumstances  may  require. 
Said  examinations  shall  be  sufficiently  frequent  to  give  ample 
opportunity  for  all  applicants  to  be  thoroughly  and  carefully 
examined,  and  may  be  supervised  by  one  or  more  of  the 
members  of  the  board,  but  no  licenses  shall  be  granted  with- 
out the  sanction  of  the  board.  Examinations  may  be  given 
in  writing  or  practical  work,  as  deemed  most  advisable  by 
the  board. 

III. —  (1)  Two  forms  of  licenses  shall  be  issued.  The 
first  hereinafter  referred  to  as  "certificate  A,"  shall  be  known 
as  "master  electrician's  certificate,"  the  second,  hereinafter 
referred  to  as  "certificate  B,"  shall  be  known  as  "journey- 
man  electrician's   certificate." 

A  "master's  certificate"  shall  be  issued  to  any  person, 
firm  or  corporation  engaged  in  or  about  to  engage  in  the 
business  of  installing  electrical  wires,  conduits,  apparatus, 
fixtures  and  other  electrical  appliances,  that  shall  have  quali- 
fied under  the  provisions  of  this  act.  A  certificate  of  regis- 
tration shall  be  issued  specifying  the  name  of  the  person, 
firm  or  corporation  so  applying,  and  the  name  of  the  person 
passing  said  examination,  by  which  he  or  it  shall  be  author- 
ized to  enter  upon  or  engage  in  business  as  set  forth  therein: 
provided,  however,  that  any  person,  firm  or  corporation  that 
has  been  engaged  in  said  business  for  at  least  five  years 
next  prior  to  the  date  of  the  application  shall  not  be  required 
to  pass  said  examination,  but  shall  present  proof  of  fitness. 

The  holding  of  "certificate  A"  shall  not  entitle  the  holder 
individually  to  engage  in  or  perform  the  actual  work  of  in- 
stalling electric  wires,  conduits  and  appliances  as  previously 
described  in  this  act,  but  shall  entitle  him  to  conduct  l>usiness 
as  an   employing  or  master  electrician. 

(2)  "Certificate  B."  or  a  journeyman  electrician's  license, 
shall  be  granted  to  any  jierson  who  has  passed  an  examina- 
tion before  the  examining  board  provided  for  in  this  act,  or 
who  shall  present  proof  of  fitness  and  that  he  has  gained 
his  livelihood  by  the  occupation  of  electrician  for  five  con- 
secutive years  next  prior  to  the  d;ilc  of  application.  .\  cer- 
tificate shall  be  issued  specifying  the  name  of  the  person  so 
engaged,  by  which  certilicate  such  person  shall  be  authorized 
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to  enter  upon  or  engage  in  the  occupation  of  journeyman 
electrician.  Every  person  desiring  an  examination  shall 
make  application  therefor  in  writing  accompanied  by  the 
proper  fee.  The  fee  for  an  examination  for  certificate  "A" 
shall  be  twenty-five  dollars  and  that  for  certificate  "B"  shall 
be  one  dollar.  An  applicant  who  fails  in  his  examination 
shall  not  have  his  fee  returned  to  him  but  shall  be  entitled 
to  one  re-examination  free  of  charge.  For  each  subsequent 
re-examination,  he  shall  pay  fifteen  dollars  in  the  case  of 
certificate  "A"  and   fifty  cents  in  the  case  of  certificate  "B." 

(3)  All  certificates  "A"  described  in  paragraph  (1)  of 
this  section  shall  expire  on  the  thirty-first  day  of  July  in 
each  year,  but  may  be  renewed  by  the  same  person,  firm 
or  corporation,  as  represented  by  one  or  more  of  its  mem- 
bers or  officers,  without  further  examination,  upon  the  pay- 
ment of  a  fee  of  fifteen  dollars,  application  therefor  being 
made  during  the  month  next  prior  to  said  expiration  of  said 
certificate. 

(4)  All  certificates  "B"  described  in  paragraph  (2)  of 
this  section  shall  expire  on  the  thirty-first  day  of  July  in 
each  year,  but  may  be  renewed  upon  the  payment  of  a  fee 
of  fifty  cents,  and  upon  the  same  conditions  set  forth  in 
paragraph    (3)    of   this   section. 

(5)  All  holders  of  certificates  "A"  shall  keep  their  certi- 
ficate of  registration  displayed  in  a  conspicuous  place  in  their 
principal  offices  or  places  of  business,  and  all  holders  of 
certificates  "B"  shall  be  furnished  by  said  board  with  evi- 
dence of  their  having  been  so  licensed,  in  card  form  or  other- 
wise, which  shall  be  carried  on  the  person  of  the  licensee  and 
exhibited  on  request. 

IV. — No  certificates  issued  under  the  provisions  of  this 
act,  to  either  master  or  journeyman,  shall  l)e  assignable  or 
transferable.  Said  certificates  may  be  suspended  or  revoked 
by  the  board  of  examiners  upon  failure  or  refusal  of  the 
licensee  to  comply  with  the  rules  and  requirements  of  said 
business  as  set  forth  by  the  board  of  gas  and  electric  light 
commissioners,  and  for  other  an"d  sufficient  causes  after  a 
hearing  has  been  held.  Such  suspension  or  revocation  by 
said  board  shall  be  subject  to  review  by  the  board  of  gas 
and   electric  light   commissioners. 

Y. — Any  person,  firm  or  corporation,  or  employee  there- 
of, and  any  representative,  or  any  member  or  officer  of  such 
firm  or  corporation  individually  entering  upon  or  engaging  in 
the  business  and  work  hereinbefore  defined,  without  having 
compiled  with  the  provisions  of  this  act,  shall  be  punished 
by  a  fine  of  not  less  than  ten  dollars  nor  more  than  one  hun- 
dred dollars  for  the  first  offence,  and  for  a  second  offence 
by  a  fine  of  not  less  than  fifty  nor  more  than  five  hundred 
dollars,  or  l)y  six  months'  imprisonment  in  the  house  of  cor- 
rection, or  by  both   such  fine  and   imprisonment. 

VI. — No  person,  firm  or  corporation  holding  a  master's 
certificate  shall  be  held  liable  for  work  done  by  any  of  his 
or  its  employees  without  authorization,  unless  it  shall  appear 
that  such  work  was  done  with  his  or  its  knowledge  or  con- 
sent or  by  his  or  its  authorization. 

All  fees  and  fines  collected  under  the  provisions  of  this 
act  shall  be  paid  into  the  treasury  of  the  commonwealth  as 
hereinbefore   provided. 

VII. — This  act  shall  not  apply  to  the  installation,  repair- 
ing and  wiring  of  elevators  or  to  work  in  connection  with 
the  erection,  construction,  maintenance  or  repair  of  lines 
for  the  transmission  of  electricity  from  the  source  of  supply 
to  the  service  switch  on  the  premises  where  it  is  used  by 
municipal  electric  plants,  by  electric  companies  as  defined 
in  section  one  of  chapter  seven  hundred  and  forty-two  of 
the  acts  of  the  year  nineteen  hundred  and  fourteen,  or  by 
gas  companies  authorized  to  engage  in  the  business  of  making 
or  selling  electricity,  by  electric  street  railway  companies  or 
by  electric  railroad  companies  or  by  railroad  companies; 
nor   to   the   work  of   such   plants   or   companies   on   premises 


owned  or  controlled  by  them;  nor  to  the  work  of  said  muni- 
cipal electric  plants  or  of  said  electric  or  gas  companies  in 
installing,  maintaining  and  repairing,  on  the  premises  of 
customers,  service  connections  and  meters  and  other  appar- 
atus and  appliances  which  remain  the  property  of  such  plants 
or  companies  after  installation;  nor  to  work  in  connection 
with  the  lighting  of  streets,  alleys,  private  ways  or  private 
or  public  parks,  areas  or  squares;  nor  to  the  work  of  com- 
panies incorporated  for  the  transmission  of  intelligence  by 
electricity  in  installing,  maintaining  or  repairing  wires,  ap- 
paratus, fixtures  or  other  appliances  used  in  the  business 
of  such  companies  and  necessary  for  or  incident  to  such 
business,  and  whether  such  wires,  conduits,  apparatus,  fix- 
tures or  other  appliances  are  on  its  own  premises  or  other- 
wise. 

N'lII. — Nothing  in  this  act  shall  be  construed  as  for- 
bidding the  employment  of  learners  or  apprentices  working 
with  and  under  the  direct  personal  supervision  of  journey- 
men electricians  duly  certified  as  provided  in  this  act. 

Electricians  employed  by  theatrical  companies  may  in- 
stall such  temporary  wiring  and  appliances  as  may  be  re- 
quired for  the  purpose  of  the  engagement  of  any  such  com- 
pany, subject  to  the  supervision  of  some  person  licensed 
under   the   provision   of   this   act. 

Electricians  regularly  employed  by  firms  or  corporations 
other  than  holders  of  class  "A"  certificates  may  install  such 
electrical  wiring,  conduits  and  appliances  or  make  such  re- 
pairs as  may  be  required  only  on  the  premises  and  property 
of  said  firms  or  corporations:  provided,  that  said  electricians 
hold  a  journeyman's  license  and  have  compiled  with  all  pro- 
visions set  forth  in  this  act. 


Extracts  from  the  New  York  City  Electrical 
Ordinance 

The  Board  of  Aldermen  of  the  city  of  New  York,  under 
date  of  July  6th,  passed  an  ordinance  which  provides  for  the 
licensing  of  electrical  contractors  by  the  Commissioner  of 
Water  Supply,  Gas  and  Electricity.  Exemption  from  the 
provisions  applies  to  electrical  equipment  in  buildings  under 
the  control  of  the  United  States  Government  and  to  the  fol- 
lowing described  electrical  equipment  used  in  connection 
with  lighting  and  power  companies:  (a)  Generating  stations, 
(b)  sub-stations,  (c)  storage  battery  stations,  (d)  storage 
buildings  and  yards,  and  (e)  service  switches  and  controlling 
devices  and  meters  and  their  attached  controlling  and  test- 
ing devices;  provided  that  the  electrical  equipment  herein- 
above referred  to  be  owned  or  leased  and  operated  by.  or 
for  the  exclusive  benefit  of,  persons  or  corporations,  sub- 
ject to  the  jurisdiction  of  either  of  the  public  service  com- 
missions of  the  State  of  New  York,  or  their  successors. 

The  general  scope  of  the  law  is  told  in  the  following 
extracts: 

"No  person  shall  install,  alter  or  repair  electric  wiring 
or  appliances  for  light,  heat  or  power  in  any  building  except 
a  person  holding  a  license,  a  special  license  or  a  special  per- 
mit as  defined  in  No.  1  of  this  chapter,  or  a  person  employed 
by  and  working  under  the  general  supervision  of  the  holder 
of  a  license,  a  special  license  or  a  special  permit,  and  after 
application  for  a  certificate  of  inspection  of  such  installation, 
alteration  or  repair.  A  license  or  a  special  license  shall  re- 
main in  force  for  one  year  from  the  date  of  issue,  and  a 
special  permit  shall  remain  in  force  during  the  performance 
of  the  work  which  it  authorizes,  unless  modified,  suspended 
or  revoked,  as  hereinafter  provided;  but  in  no  case  shall  a 
special   permit   remain   in   force   for  more   than   one  year. 

"The  commissioner  may  at  any  time,  by  an  order  in 
writing,  for  good  cause  shown,  modify,  suspend  or  revoke 
any  special  permit  issued  pursuant  to  this  chapter,  and  in 
like  manner,  but  upon  recommendation  of  the  license  board. 
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he    may    modify,    suspend    or    revoke    any    license    similarly 
issued. 

"All  applications  for  licenses,  special  licenses,  special 
permits  or  certificates  of  inspection  shall  be  made  to  the 
commissioner  in  such  form  and  detail  as  he  may  from  time 
to  time  prescribe.  A  license,  special  license  or  special  per- 
mit   shall    not    be    transferable. 

"The  commissioner  shall  appoint  a  board  to  determine 
the  fitness  of  applicants  for  license,  which   shall  consist  of; 

"a.  An  officer  or  employee  of  the  department  of  water 
supply,   gas  and   electricity; 

"b.    A   master   or   employing   electrician; 

"c.    A  journeyman   electrician; 

"d.    An  underwriters'   electrical   inspector; 

"e.  An  electrician  in  the  employ  of  a  public  service  cor- 
l)oration  of  the  city; 

"f.  An  architect  or  builder  of  at  least  five  years'  prac- 
tical experience; 

"g.    A  real  estate  owner  or  broker. 

"All  applications  for  licenses  or  special  licenses  shall  be 
referred  by  the  commissioner  to  the  board,  which  shaU 
promptly  investigate  and  report  to  the  commissioner  as  to 
the  fitness  for  license  of  the  respective  applicants.  The  board 
shall  meet  at  least  once  in  every  week  for  the  consideration 
of  such  applications.  The  board  shall  investigate  and  report 
to  the  commissioner  respecting  any  change  that  may  be  made 
against  the  holder  of  a  license  or  a  special  license. 

"There  shall  be  charged  and  collected  by  the  commis- 
sioner a  fee  of  $10.00  for  each  license  issued  under  the  pro- 
vision of  this  chapter  and  thereafter  an  annual  fee  of  $5.00 
for  each  renewal  of  such  license  and  a  fee  of  $1.00  for  each 
special   license   or  special   permit   so   issued." 


The  St.  Louis  Ordinance 

The  St.  Louis  ordinance  deals  chiefly  with  the  appoint- 
ment of  a  chief  inspector  and  assistants  and  the  rules  which 
shall  govern  inspection.  The  following  paragraphs  deal  with 
licensing: — 

The  Director  of  Public  Utilities  is  authorized  to  receive, 
investigate   and    record   applications    for   licenses    from    indi- 


viduals, firms  and  corporations  to  engage  in  or  work  at  the 
business  of  installing,  erecting,  altering,  supervising  or  ser- 
vice inspection  of  electrical  material,  wiring,  fixtures,  mach- 
inery or  apparatus  for  the  generation,  transmission  or  utiliza- 
tion of  electricity  for  light,  heat  or  power  within  or  about 
any  building  in  the  city  of  St.  Louis,  and  if  he  finds  the  ap- 
plicant competent  and  qualified  to  carry  on  such  business 
he  sliall  issue  an  annual  license  to  such  person,  firm  or  cor- 
poration upon  the  payment  of  an  annual  fee  of  ten  dollars 
($10.00).  He  shall  also  receive  applications  from  individuals, 
firms  or  corporations  having  in  their  regular  employ  a  main- 
tenance electrician,  to  make  or  supervise  repairs  or  altera- 
tions on  their  own  premises,  and  shall  issue  a  certificate  of 
authority  to  the  License  Commissioner,  who  shall  issue  an 
annual  maintenance  certificate  to  such  person,  firm  or  cor- 
poration upon  the  payment  of  an  annual  fee  of  one  dollar 
($1.00). 

Every  person,  firm  or  corporation  before  entering  into 
the  business  of  installing,  erecting  or  altering  of  electrical 
material,  wiring  fixtures,  machinery  or  apparatus  for  the 
generation,  transmission  or  utilization  of  electricity  for  light, 
heat  or  power  within  or  about  any  building  in  the  city  of 
St.  Louis  (excepting  electric  light  and  power  companies 
operating  under  city  franchise  and  railway  companies  doing 
work  on  their  own  equipment  in  or  about  their  plants;  tele- 
phone or  telegraph  companies  installing  their  own  equip- 
ments) and  employers  working-  under  the  instruction  of  a 
person,  firm  or  corporation  licensed  under  this  ordinance, 
shall  make  written  application  to  and  obtain  from  the  Direc- 
tor of  Public  Utilities  a  license  to  engage  in  such  business. 

Bond. — No  person,  firm  or  corporation  shall  engage  in 
the  business  of  installing,  erecting,  altering  or  service  in- 
spection of  electric  wiring,  fixtures  or  apparatus  in  the  city 
of  St.  Louis  (except  public  lighting,  telephone,  telegraph  and 
railway  plants  or  exchanges),  and  employees  working  under 
the  instruction  of  a  person,  firm  or  corporation  licensed  under 
this  ordinance,  before  furnishing  bond  to  the  city  of  St.  Louis 
in  the  sum  of  one  thousand  ($1,000.00)  dollars,  conditioned 
that  they  or  he  will  faithfully  observe  all  ordinances  of  the 
city  and  the  rules  and  regulations  adopted  in  accordance  with 
the  provisions  of  this  ordinance. 


The  Spirit  of  Co-operation 

By  George  W.  Hill' 


At  no  very  remote  date,  the  men  in  the  electrical  in- 
dustry were  all  out  for  each  other's  scalps.  Every  man  for 
himself,  he  thought  no  one  else  was  playing  the  game  fairly, 
believed  everyone  else  guilty  of  price  cutting  and  doing 
poor  work,  considered  the  other  fellow  unfit  to  be  in  busi- 
ness and  there  was  the  devil  to  pay  all  around.  Such  con- 
ditions did  not  tend  to  develop  the  industry;  neither  were 
they  conducive  to  the  welfare  of  the  men  engaged  in  it. 

During  the  past  few  years,  the  spirit  of  co-operation  has 
entered  into  our  hearts;  the  real  men  of  the  industry,  the  live 
ones,  the  men  who  are  and  who  are  going  to  be  successful, 
have  recognized  the  necessity  of  working  together  for  the 
good  of  all  and  at  the  same  time  for  the  good  of  the  com- 
munity in  which  they  live  and  move  and  have  their  being. 
It  is  that  spirit  which  has  made  possible  the  Society  for 
Electrical  Development.  It  is  that  spirit  whicli  leil  you  to 
invite   me  here  to  address  you   today. 

A  new  point  of  view  has  been  reached.  Up  to  the  pre- 
sent, most  of  the  talk  and  cflort  has  Ijcen  to  determine  how 
the  central  station  could  help  the  dealer  and  contractor. 
Now  the  latter  interests  have  come  to  the  front  in  a  move- 
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ment  througli  which  they  are  going  to  try  and  find  out  what 
they  can  do  to  help  themselves  and  incidentally  the  central 
station. 

It  seems  to  me  that  this  is  a  most  vital  point  of  view 
and  one  that  has  the  most  hopeful  inspiration  in  it  of  any 
that  has  come  to  our  attention  in  some  time.  It  means  much. 
Every  central  station  manager  and  every  central  station  em- 
ployee who  is  succeeding  in  his  work  has  to  keep  keyed  up 
to  the  highest  point  of  sensitiveness  in  his  relations  with  the 
public.  He  makes  it  a  point  everywhere  to  put  himself  out 
and  to  please  in  every  possible  way,  for  the  sake  of  tlie 
goodwill  that  will  be  left  behind.  Every  central  station  re- 
presentative realizes  that  "a  pleased  customer  means  ten." 
No  matter  how  big  the  advertising  department  of  a  central 
station  may  be,  no  matter  how  much  money  they  spend  in 
goodwill  advertising  and  circularizing  and  contributions  to 
the  various  public  charities,  etc.,  they  cannot,  no  matter  how 
lavish  they  may  be,  offset  a  careless  or  neglectful  manner, 
or  a  toploftiness  on  the  part  of  the  representative  of  the 
company. 

That  is  all  very  well  so.  far  as  it  goes,  but  central  sta- 
tion men  cannot  be  everywhere  and  they  cannot  he  in  sev- 
eral places  at   the  same   lime.      In   nlhcr  words,   tliey  cannot 
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put  themselves  in  the  places  of  the  other  electrical  interests. 
An  electrical  contractor  has  a  peculiarly  intimate  relation- 
ship with  people  who  will  be,  as  soon  as  they  pass  out  of 
his  hands,  customers  of  the  public  lighting  company.  This 
contractor  and  his  employees  working  in  a  house  or  a  build- 
ing anywhere,  come  in  contact  with  great  numbers  of  other 
workmen,  which  is  very  important,  and  what  is  still  more 
important,  come  in  contact  very  closely  with  the  owner  of 
the  property  and  occasionally  with  the  contractor  who  may 
be  erecting  the  building,  if  it  is  a  new  one. 

Contractor  vs  Central  Station 

Here,  then,  is  the  first  place  where  the  electrical  con- 
tractor and  the  central  station  can  co-operate.  He  should 
understand  their  methods  and  be  in  sympathy  with  their 
policies  and  work  with  them.  It  stands  to  reason  that  he 
can  be  in  sympathy  with  the  central  station.  He  is  frequent- 
ly a  small  dealer  who  does  business  on  a  small  scale.  His 
investments  are  comparatively  small  and  his  risks  are  in  pro- 
portion. The  central  station  has  a  large  investment,  is 
meeting  people  not  only  as  individuals,  but  as  organizations 
and  in  city  and  town  governments,  and  must  adjust  its 
policies  not  only  to  please  the  people  but  to  give  the  best 
service  and  consequently  get  a  satisfactory  return  on  its 
investment.  It  is  reasonable,  therefore,  that  the  central  sta- 
tion should  aid  in  determining  the  policies  under  which  the 
business  is  to  be  carried  on  and  it  stands  to  reason  that  all 
should   agree   to    standardized   co-operation. 

The  next  important  step  is  not  only  to  agree  to  this 
policy  and  follow  it,  but  talk  about  it.  It  cannot  be  said  in 
the  electric  light  business  that  "every  knock  is  a  boost," 
because  a  central  station  man  or  people  friendly  to  the  cen- 
tral station  interests  cannot  always  be  around  to  explain  the 
various  conditions  in  connection  with  the  knock,  and  thereby 
turn  it  into  a  boost.  Therefore,  the  second  big  point  is,  not 
only  don't  knock,  but  boost  and  boost  actively.  Every  elec- 
trical contractor  has  his  own  circle  of  hundreds  of  acquaint- 
ances and  friends,  his  own  field,  large  or  small,  where  he 
does  business  and  where  his  word  on  electrical  matters  is 
taken  as  authority.  In  these  fields  he  should  be  active  to 
talk  in  the  interest  of  electricity,  of  himself  and  of  the  central 
station.  The  public  should  be  made  to  realize  the  importance 
of  electricity  in   their  daily  lives. 

Third,  the  committees  that  have  been  appointed  to  work 
jointly  for  the  advancement  of  standardized  co-operation 
might  very  well  lay  out  a  scheme  for  co-operative  effort 
throughout  their  territories, — taking  some  one  subject  each 
month  and  every  man  agreeing  to  talk  favorably  on  that 
subject.  The  committees  could  send  out  printed  matter  ex- 
plaining the  subject  that  was  under  consideration  each  month, 
pointing  out  ways  in  which  it  could  be  brought  more  definite- 
ly to  the  peoples'  minds.  This  subject  need  not  have  to  be 
a  bargain  sale  in  fiatirons  or  percolators  or  lamps;  it  can 
be  simply  the  consideration  of  some  one  policy  that  is  com- 
mon to  all  the  companies  and  can  therefore  be  talked  about 
freely  all  over  the  country.  Take  for  instance,  the  question 
of  merchandising,  the  policy  regarding  the  wiring  of  exist- 
ing houses,  the  matter  of  requiring  deposits  from  new  cus- 
tomers, the  question  of  taking  applications  by  telephone,  the 
question  of  how  the  peaks  or  discontinuances  and  new  con- 
nections should  be  handled  on  moving  days  which  happen  to 
come  about  the  first  of  May.  There  is  a  big  peak  load  that 
must  be  taken  care  of,  but  it  means  a  tremendous  unusual 
expenditure  and  perhaps  some  way  can  be  devised  for  spread- 
ing out  that  work.  The  consideration  of  such  problems  as 
these  and  the  discussion  of  them  here  and  there  will  cer- 
tainly bring  the  contractors  and  the  central  station  men  not 
only  closer  together  but  closer  to  the  people,  and  there  will 
be  a  fuller,  freer  understanding  of  the  problems  that  keep 
coming  up. 


A  great  deal  of  what  I  have  said  so  far  to-day  was  read 
at  the  joint  meeting  of  the  Electrical  Contractors'  Associa- 
tion of  Massachusetts  and  the  New  England  Section  of  the 
National  Electric  Light  Association,  by  Mr.  L.  D.  Gibbs, 
the  president  of  the  latter  association.  A  similar  movement 
to  your  own  is  under  way  in  New  England,  and  indeed,  in 
all  the  live  electrical  centres  of  the  United  States. 

A  very  important  and  practical  way  to  co-operate  is  by 
stimulating  the  sales  of  appliances.  This  is  probably  the 
most  difficult  field  to  reach  because  there  are  so  many  dif- 
ferent opinions  and  the  financial  and  various  business  con- 
ditions of  the  dealers  and  contractors  are  as  different  as 
the  men  themselves.  It  should,  however,  be  quite  possible 
to  determine  a  definite  policy  or  policies  that  could  be  fol- 
lowed. 

One  way  in  which  the  Society  for  Electrical  Develop- 
ment has  helped  to  bring  about  co-operation  between  the 
contractors,  the  dealers  and  the  central  stations,  has  been 
by  encouraging  the  "Electrical  Page"  in  the  daily  newspapers. 
In  over  thirty  cities  to-day  Electrical  Pages  are  running  once 
a  week;  the  central  station,  the  dealers,  and  the  contractors 
are  carrying  advertisements  in  them  and  the  Society  is  co- 
operating by  supplying  the  newspaper  every  week  with  new 
items  of  interest,  to  be  published  in  the  Electrical  Page,  thus 
making  it  attractive,  interesting  and  readable  for  the  public. 

In  several  cities  in  the  United  States  arrangements  have 
been  made  between  the  contractor  and  the  central  station, 
whereby  the  former  does  all  the  wiring  at  prices  previously 
agreed  upon.  The  central  station  pays  the  contractor's  bill, 
less  10  per  cent.,  when  the  inspector  and  the  customer  have 
passed  upon  the  work  as  O.  K.  and  the  central  station  col- 
lects it  from  the  consumer  in  monthly  instalments.  This 
has  been  found  to  work  out  very  satisfactorily.  The  10  per 
cent,  is,  of  course,  added  to  the  original  estimate  in  con- 
sideration   of   the   deferred   payments. 

Price  Cutting 

A  common  practice  in  the  past  among  electrical  con- 
tractors whose  business  was  not  any  too  firmly  established, 
was,  when  bidding  on  a  job  of  electrical  installation,  to  cut 
the  price  to  any  figure  for  which  any  other  contractor  could 
be  induced  to  take  it.  Indeed,  the  cutting  sometimes  went 
even  below  this  mark,  where  misrepresentation  led  to  the 
belief  that  it  was  a  question  of  cutting  the  price  or  losing 
the  contract.  The  organization  of  electrical  contractors  and 
the  wider  dissemination  of  knowledge  concerning  correct 
methods  of  figuring  costs  is  gradually  rendering  this  con- 
dition obsolete,  but  much  yet  remains  to  be  done.  The 
contractor  is  learning  that  co-operation  with  his  fellows  is 
more  to  his  advantage  than  cut-throat  competition. 

The  prosperity  of  the  contractor  and  the  interests  of 
the  building  owner  in  securing  first  class  work  can  only  be 
promoted  by  an  abstinence  from  price  cutting,  an  insistence 
upon  keeping  bids  above  estimated  costs,  and  the  separation 
of  contracts  for  electrical  work  from  the  general  contracts 
for  building  construction.  Only  through  co-operation  can 
the   contractors   secure   these   conditions. 

Central  station  men  and  contractors  appreciate  the  de- 
sirability of  getting  together,  but  a  good  many  meetings  fail 
to  accomplish  anything  constructive  because  there  is  in- 
sufficient discussion  of  real  problems.  Why  not  have  a  meet- 
ing of  this  kind  at  which  every  central  station  man  and  every 
contractor  with  a  grievance  will  send  in  a  brief  anonymous 
statement  of  his  troubles  to  a  small  committee  in  charge 
of  the  discussion,  throwing  these  specific  charges  open  for 
attack  and  defense  without  attaching  names  or  places?  In 
this  way  no  local  central  station  man  could  feel  that  the 
contractor  was  trying  to  discredit  him  at  the  meeting  by 
criticism,  and  the  same  thing  would  apply  to  the  contractor. 

Let  a  small  contractor,  for  instance,  send  in  a  brief 
statement    bearing    upon    the    troubles    he    encountered    be- 
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cause  tlic  local  liglilrnn  company  undersold  him  in  appli- 
ances in  a  three  week  campaign,  and  let  the  Hoor  be  open 
for  a  frank  discussion  of  the  pros  and  cons  of  this  policy. — 
a  whole  lot  of  good  give  and  take  is  bound  to  follow. 

He  who  consistently  and  conscientiously  strives  to 
raise  the  standard  of  electrical  material  in  its  design  and  man- 
ufacture; he  who  brings  about  a  more  rigid  specification,  in- 
spection and  enforcement  of  it.  is  decidedly  your  friend,  unless 
it  is  your  aim  to  secure  your  business  by  price  methods,  then 
you  will  always  find  someone  willing  to  go  you  one  better 
in  the  race  of  price  cutting,  unhealtliy  competition;  the  tempt- 
ation to  cheapen  everything  becomes  irresistible  and  things 
are  on  the  toboggan. 

Central  stations  acknowledge  that  their  prime  responsi- 
bility is  in  the  sale  of  energy  and  it  should  be  recognized 
that  when  they  involve  themselves  in  the  sale  of  current- 
consuming  devices,  they  do  so  generally  in  the  belief  that 
the  dealers  in  such  devices  are  not  in  a  position  or.  at  any 
rate,  have  not  proven  their  ability  to  render  this  service 
for  them.  They  realize  that  the  other  branches  of  the  in- 
dustry can  assist  them  in  increasing  their  load  factors  and 
generally   speaking  are  willing  to   meet   the   contractors   and 


dealers  in  a  co-operative  spirit.  This  leads  to  the  encourage- 
ment of  the  contractor  and  dealer  to  establish  representa- 
tive retail  stores,  from  whicli  the  consumer  can  readily  be 
served. 

I  do  not  believe  that  there  is  a  central  station  but  would 
much  prefer  to  confine  its  business  entirely  to  the  generating 
and  selling  of  current,  but  these  people  have  gone  into  the 
other  activities  siinply  because  there  was  no  one  else  to  take 
them  up  efficiently  at  the  time.  Merchandising  is  not  like 
engineering.  Local  conditions  vary  so  greatly  that  it  is  im- 
possible to  lay  down  hard  and  fast  rules  for  all  to  abide  by. 
everywhere,  but  there  are  certain  fundamental  principles 
upon  which  all  can  agree  and  which  all  can  live  up  to.  Com- 
mittees should  get  together  at  regular  stated  intervals.  The 
principles  of  good  sound  merchandising  should  be  set  forth 
and  standardized.  Let  us  all  co-operate  in  this  movement, 
let  the  co-operation  be  real  and  efficient — that  in  itself  will 
make  il   grow  in  its  force  and  effectiveness. 

The  prize  of  success  will  ultimately  go  to  the  man  who 
learns  best  how  to  co-operate  with  his  fellow  man  and  with 
the  public,  whose  interest  it  is  your  interest  to  serve 
efficiently. 


Do  It  Electrically 


By  Walter  Carr* 


This  subject  you  have  given  me  is  so  broad  and  the  argu- 
ments that  may  be  advanced  in  its  favor  are  so  numerous  thai 
one  can  only  attempt  on  an  occasion  like  the  present  to 
cover  a  very  small  section  of  the  total  area.  And  as.  prob- 
ably, a  larger  percentage  of  those  present  are  more  inter- 
ested in  the  application  of  electricity  in  the  home  than  m 
any  other  part  of  the  field  for  which  electricity  is  now  recog- 
nized as  being  specially  adapted,  I  have  thought  best  to  con- 
fine myself  to  that  corner  of  the  field  which  deals  particularly 
with  doing  things  electrically  and  making  it  possible  to  do 
them  electrically  in  private  residences. 

The  average  citizen  doubtless  under-estimates  the  im- 
portant part  that  home  life  plays  in  his  business  career. 
Most  men  spend  from  one-half  to  two-thirds  of  their  time 
in  their  own  homes;  women  spend,  often,  all  their  time.  If 
the  conditions  under  which  the  home  life  is  lived  are  less 
favorable  than  they  might  be;  if  the  daily  work  of  the  woman 
is  made  so  arduous  that  her  hours  of  rest  and  recreation 
are  too  few;  if  the  best  facilities  for  recuperation  for  the 
next -day's  work  (both  of  body  and  mind)  are  denied  the 
breadwinners,  their  daily  work  goes  forward  with  less  suc- 
cess. It  is  because  electricity  in  the  home  is  such  a  tremend- 
ous aid  towards  this  greater  efficiency  and  is  capable  of 
playing  so  important  a  part,  not  only  in  the  home  itself,  but, 
indirectly,  in  the  office,  the  factory  and  many  other  fields 
of  labor,  that  this  appeals  to  the  writer  as  being  probably  the 
most  important  application  of  al!  those  for  which  this  won- 
derful  source   of   energy   has   shown   its   adaptability. 

Doubtless  it  can  be  taken  for  granted  that  everyone 
here  is  as  enthusiastically  confident  in  tlie  value  of  doing 
things  electrically  in  the  home  as  I  am  myself.  I'ossibly 
some  of  you  will  say,  however,  that  you  are  in  a  l)etter 
position  to  appreciate  the  obstacles  in  the  way.  That  may 
be,  but  you  must  always  concede  to  an  finlooker.  if  he  un- 
derstands conditions  at  all.  the  ability  to  form  more  or  less 
impartial  and.  therefore,  more  or  less  useful,  opinions.  The 
obstacles  in  the  way  of  a  more  general  use  of  electricitj 
and  of  electrical  devices  in  the  home  seem  to  mc  to  fall 
under  two  general  heads.     It  is  of  these  and  of  the  influence 
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the  electrical  contractor  and  the  -  electrical  dealer  are  often 
in  a  position  to  exert  to  overcome  these  obstacles  that  I  will 
speak  briefly  to-night. 

The  two  main  obstacles  to  the  more  .general  use  of  elec- 
trical devices  seem  to  be: — 

1.  The  householder  doesn't  want  them  because  he  doesn't 
know  their  value. 

2.  He  can't  use  them   because  his  home  is   not  properly 
equipped. 

Householder  Doesn't  Know 

The  average  lay  man  or  woman  doesn't  appreciate  that 
the  general  use  of  electricity  in  the  home  means  greater 
comfort,  longer  hours  of  recreation,  more  healthful  surround- 
ings, and  so  on  and  on — improved  factors  that  one  may  out- 
line almost  without  number.  How  should  they?  The  farm- 
ers' antagonistic  attitude  towards  the  telephone  for  so  many 
years  is  an  exactly  similar  case  and  yet  one  of  those  farmers 
who  had  been  most  sceptical  about  the  value  of  a  telephone 
to  him.  and  one  of  the  last  to  hold  out  against  it.  said  to 
me  the  other  day  that  he  had  saved  the  yearly  cost  of  the 
telephone  recently  in  selling  one  load  of  peas.  He  did.  it  is 
true,  complain  that  it  was  very  expensive — $8.00  a  year.  Now. 
this  is  one  of  the  most  gratifying  and  wonderful  things  about 
the  use  of  electricity  in  any  form — nobody  who  tries  it  ever 
can  afford  or  will  consent  to  give  it  up.  That  places  the 
electrical  contractor  and  dealer  in  an  entirely  different  class 
from  the  ordinary  salestuan  or  solicitor  who  often  has  to 
try  to  sell  a  customer  something  that  he  not  only  docs  not 
want,  but  does  not  need — and  never  will  want  or  need,  ^'ou. 
by  diplomacy,  coercion  or  what  not.  may  induce  a  man  to 
improve  or  increase  his  wiring  facilities  or  buy  more  utensils 
and  you  will  always  have  the  firm  assurance  lluit.  as  time 
goes  on,  this  customer  will  be  a  better  friend  to  you  because 
he  will  appreciate  more  every  day  that  ycui  were  working 
in  his  interests,  though  he  possibly  may  not  have  seen  il  al 
the  time. 

A  very  necessary  part  of  our  campaiKU  lluii  mu.sl  lu' 
that  of  educating  the  imblic  to  appreciate  the  value  oS  what 
wc  have  to  offer.  How  is  this  to  be  accomplished?  Plainly. 
Iiy    demonslralions,    exhibitions,   window    displays,    newspaper 
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advertisements,  co-operation  with  general  contractors,  archi- 
tects,  etc. 

Best  Methods  of  Educating  Public 
In  this  connection  we  must  nut  forget  to  give  due  credit 
to  certain  of  those  organizations  which  do  not  all  the  time 
appeal  to  the  electrical  contractor  and  dealer  as  limiting  their 
operations  to  their  own  legitimate  field — I  mean  private  and 
municipal  electric  distributing  sj-stems.  The  central  stations 
are  in  a  particularly  favorable  position  to  deinonstrate  the 
uses  of  electricity  in  the  home.  To  begin  with  they  have  the 
energy  on  their  wires  going  to  waste,  while  you  have  to  buy 
it.  Further  than  this  they  stand  to  gain  considerably  through 
the  increased  use  of  electrical  household  appliances  by  the 
increase  in  current  consumption.  A  third  reason  is  that  the 
consumers  periodically  visit  the  central  station  offices  and 
at  a  time  when  their  minds  are  naturally  turned  on  electrical 
matters.  It  would  appear,  then,  that  such  continuous  dem- 
onstrations as  are  constantly  carried  out  by  many  of  our 
central  station  organizations  are  entirely  in  the  interests  of 
the  electrical  contractor  and  dealer  in  that  they  are  educat- 
ing the  public  much  more  rapidly  than  could  otherwise  be 
accomplished.  Whether  or  not  the  central  station  is  justified 
in  going  beyond  this  point  and  becoming  a  competitor  of  the 
contractor  and  the  dealer  in  the  sale  of  appliances  and  in 
undertaking  installation  work  is,  of  course,  outside  this  dis- 
cussion. I  simply  mention  it  to  indicate  to  you  that  I  appre- 
ciate the  need  of  the  adjustment  of  certain  of  these  little 
matters  and  a  better  working  understanding  between  elec- 
trical contractors,  dealers  and  the  central  stations. 

The  Architect  and  General  Contractor 
Your  next  most  powerful  ally  would  seem  to  be  the 
architect,  and  in  cases  where  the  architect  is  less  in  evidence, 
the  general  contractor.  Now,  I  know  that  the  mention  of 
the  architect  in  connection  with  electrical  work  is  certain 
to  provoke  a  smile,  but  the  reference  is  rather  to  what  the 
architect  might  do  than  to  what  he  is  doing.  I  have  in  mind 
a  recent  specification  for  a  large  department  store,  stating 
that  the  wiring  must  be  done  according  to  the  Canadian 
Electrical  Code  (whatever  that  may  be)  and  that  the  con- 
tractor must  be  willing  to  move  any  outlet  in  the  building 
at  the  will  of  the  architect,  without  extra  charge,  within  a 
radius  of  eight  feet.  Imagine  figuring,  in  a  job  like  this,  on 
your  cost  of  material,  to  say  nothing  of  time  and  other 
items.  We  must  remember,  however,  that  the  architect  and 
the  general  contractor  have  not  had  our  electrical  advantages 
— they  are  in  the  position  originally  occupied  by  the  farmer 
and  his  telephone,  but  they  are,  for  the  most  part,  a  fine  lot 
of  open-minded  men.  ready  to  hear  your  side  of  the  ques- 
tion, and  no  doubt  willing  to  co-operate  with  you.  An  asso- 
ciation such  as  yours  has  no  more  important  work  before  it 
than  the  conversion  of  the  architects  and  the  general  con- 
tractors. In  my  opinion  you  should  lose  no  time  in  appoint- 
ing a  strong  committee,  if  you  have  not  already  done  so,  to 
meet  their  societies  and  endeavor  to  further  your  interests 
by  a  better  mutual  understanding.  We  cannot  easily  over- 
estimate the  good  influence  these  architects  and  contractors 
may  exert  on  their  clients  because,  in  the  majority  of  cases, 
they  are  their  advisers  throughout  the  whole  work.  If,  then, 
the  co-operation  of  these  men  can  be  enlisted  the  task  of  the 
electrical  contractor,  and  incidentally  of  the  electrical  dealer, 
the  jobber  and  the  central  station,  will  be  much  easier. 

Make  it  Easy  for  the  Householder 
And  now  for  the  other  important  factor — no  householder 
can  "do  it  electrically"  if  his  home  is  not  properly  wired  and 
otherwise  equipped.  Do  you  imagine  the  man  who  lives  in 
a  big  apartment  house  could  be  interested  in  the  purchase  of 
a  lawn  mower  or  a  snow  shovel?  Or,  do  you  think  the  man 
who   hasn't   a  motor-car   cares   anything  about   the   price   or 


qualities  of  gasoline?  It  is  the  same  with  the  householder 
whose  home  is  not  properly  wired.  He  cannot  use  electrical 
appliances  and  so,  why  should   he  care  about  them? 

The  biggest  incentive  in  the  world  to  a  man  to  buy  any- 
thing is  to  create  the  need  for  it.  The  man  who  owns  an 
automobile  comes  to  buy  gasoline;  he  doesn't  wait  to  be 
solicited.  Don't  you  find  it  works  the  same  way  with  the 
householder  and  his  electric  wiring?  If  he  has  the  facili- 
ties for  using  electrical  equipment  staring  him  in  the  face 
day  after  day  he  will  soon  come  to  you  for  the  equipment 
itself.  If  he  has  not  these  facilities  no  amount  of  argument 
or  advertising  can  be  of  any  value.  You  electrical  con- 
tractors, then,  in  so  far  as  it  is  in  your  power  to  make  your 
installations  more  complete,  more  elastic,  more  of  the  nature 
to  create  a  want  for  electrical  appliances  to  use  on  the  in- 
stallations you  make,  hold  the  key  to  the  situation  in  your 
own    hands. 

Here's  a  case  in  point.  .\  few  days  ago  I  happened  to 
be  looking  over  a  house  just  completed  in  a  large  town 
(almost  a  city)  north  of  Toronto.  One  of  the  first  things 
the  lady  of  the  house  called  my  attention  to  was  the  outlet 
in  the  upper  hall.  It  was  placed  in  the  ceiling  but  equipped 
only  with  a  pull  chain.  She  was  naturally  greatly  annoyed 
because  it  was  not  switch  controlled  and  also  because  she 
had  since  heard  that  there  was  an  arrangement  by  which 
both  hall  lights  could  have  been  controlled  from  switches 
upstairs  and  downstairs.  Why  didn't  the  contractor  tell  her, 
she  said.  She  went  on  further  to  complain  that  she  had 
been  down  to  the  company  to  buy  an  iron  to  use  iri  the 
kitchen  but  the  solicitor  who  came  up  to  see  about  it  told 
her  she  could  not  use  it;  this  time  it  was  apparently  because 
she  had  one  of  those  adjustable  pendant  arrangements  in 
the  kitchen  with  the  wire  in  the  flexible  not  heavy  enough 
to  carry  the  iron.  In  this  same  house  the  meter  was  in- 
stalled in  the  farthest  corner  of  the  attic,  although  there  was 
an  ideal  place  in  the  basement  for  it. 

Now,  I  don't  attempt  to  place  the  blame  for  these  con- 
ditions, but  on  the  face  of  it  the  electrical  contractor  was 
partly  at  fault;  the  architect,  of  course,  was  at  fault,  too, 
and  the  owner  himself — but  they  did  not  know.  This  con- 
tractor evidently  thought  electricity  was  used  exclusively 
for  lighting,  that  any  job  was  "good  enough,"  and  that  he 
himself  was  a  "wireman" — no  more,  no  less.  The  dignity 
of  his  profession,  the  possibilities  of  his  work,  he  had  plain- 
ly never  considered.  You  may  say  that  competition  drove 
him  to  it.  In  this  case  it  certainly  did  not;  money  was  not 
a  strong  consideration  with  the  house-owner.  I  simply  men- 
tion this  case  as  one  that  may  be  considered  as  fairly  typical 
of  much  of  the  "wireman's"  work  that  is  being  put  in  from 
day  to  day;  possibly  not  in  the  towns  and  cities  represented 
here  (you  are  the  best  judges  of  that)  but  at  any  rate  it 
often  represents  the  attitude  of  men  from  whom  we  have 
reason   to   expect   something  better. 

What  is  an  Electrical  Contractor? 

My  own  idea  of  an  electrical  contractor  is  that  he  ought 
to  look  upon  himself  in  the  light  of  a  distribution  engineer 
for  every  job  he  takes  in  hand.  Our  electrical  engineers,  as- 
sociated with,  or  called  into  consultation  by  our  generating 
companies,  always  ask  such  questions  as— what  load,  what 
kind  of  load,  where  is  it  situated,  and  especially,  what  are 
the  prospects  of  future  development?  I  put  it  fairly  to  you 
if,  as  electrical  contractors,  your  procedure  should  not  be 
along  the  same  lines?  Consider  what  your  customer  is 
likely  to  want  in  the  future.  Tell  him  the  situation,  the 
possibilities,  the  probabilities.  Urge  him  to  look  a  little 
way  into  the  future.  You  will  not  win  out  every  time,  of 
course,  but  you  often  will. 

No  doubt  your  association  has  its  hands  full  with  prob- 
lems already,  but  it  has  often  occurred  to  me  that  electrical 
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contractors  might  replace  the  present  cut-throat  competition 
in  prices,  with  its  inevitable  results,  by  a  co-operative  under- 
standing that  the  cost  of  vi^iring  a  residence  properly  ought 
to  be  about  so  much— say  2  per  cent.  I  know  that  this 
is  higher  than  much  of  the  work  is  being  done  for,  but, 
naturally  enough,  if  the  architect  says  to  a  customer  who  is 
building  a  $10,000  house,  "Oh,  don't  bother  about  the  wiring, 
that  will  only  cost  you  $40  or  so,"  it  is  very  hard  to  get  that 
customer  to  consent  to  pay  $200 — about  what  he  would  have 
to  pay  to  get  a  fairly  complete  job.  This  is  merely  oflfered 
as  a  suggestion.  If  you,  as  an  association,  could  adopt  the 
principle  and  could  get  the  architects  and  general  contrac- 
tors to  act  with  you,  of  giving  a  man  a  rough  ofif-hand  esti- 
mate of  3  per  cent,  on  the  cost  of  his  house,  you  would  have 
made  a  step  in  the  right  direction. 

And  here  I  should  like  to  digress  just  one  moment  while 
I  have  you  all  together  and  listening — What  do  you  elec- 
trical contractors  gain  by  your  price-cutting  competitions  on 
house  wiring?  Do  you  create  any  new  wiring  business 
worth  speaking  of?  Is  it  in  the  interests  of  your  customer 
that  you  cut  out  a  switch  here,  an  outlet  there,  give  him 
inferioi  material,  and  so  on?  Are  you  helping  to  elevate 
the  status  of  the  electrical  contracting  business?  Are  you 
not,  both  directly  and  indirectly,  making  it  more  difficult 
for  the  dealer  to  sell  appliances?  Are  you  not,  finally,  re- 
ducing your  own  profits  to  the  vanishing  point? 

On  the  contrary,  as  I  see  it,  yours  is  a  business  where 
an  understanding  among  yourselves  is  absolutely  essential 
to  serving  the  best  interests  of  your  customers.  It  is  not  a 
question  of  getting  more  money  for  the  same  work;  it  is 
getting  more  money  for  more  work — it  is  giving  better  ser- 
vice— the  aim  I  am  sure  of  every  electrical  man  who  is  in 
this  hall  to-night. 

Instances  like  the  poorly  wired  house  mentioned  above, 
could,  of  course,  be  multiplied.  Another  case  came  to  my 
notice  in  a  smaller  Ontario  town  during  the  past  month.  A 
customer  of  the  lighting  company  built  a  big  new  verandah — 
nicely  boarded  ceiling,  tile  roof,  everything  closed  up  tight. 
The  attention  of  the  manager  of  the  local  lighting  company 
was  drawn  to  the  fact  that  this  extension  was  not  being 
wired  and  that  the  owner  would  assuredly  want  some  light. 
"It's  up  to  him,"  was  the  casual  reply.  As  a  matter  of  fact 
the  request  for  light  came  in  within  the  week.  Against 
such  an  attitude  on  the  part  of  electrical  men  what  chance 
has  "do  it  electrically"  to  succeed. 


One  more  example — the  manager  of  an  out-of-town 
electric  plant  recently  visited  a  friend  in  this  city  and  going 
over  his  house  noticed  a  number  of  baseboard  receptacles 
placed  at  different  points.  The  manager  admired  everything 
and  said  so,  but  finally  asked — "Now,  just  tell  me  what  arc 
those  brass  plates  stuck  on  the  baseboards?"  1  cite  these 
cases  merely  to  emphasize  the  point  that  the  blame  for 
not  doing  more  things  electrically  does  not  always  rest  with 
the  consumer.  A  few  days  ago  an  acquaintance  of  mine  was 
telling  me  how  well  he  was  getting  on  with  his  new  home. 
Naturally  I  warned  him  to  be  careful  about  having  his  wir- 
ing work  well  done  and  complete.  "Oh,  yes,  I  made  sure 
of  that,"  he  said.  "There  were  three  tenders  submitted,  one 
for  $80,  one  for  $98  and  one  for  $105.  I  picked  the  highest 
because  I  wanted  it  done  right."  To  be  sure,  one  doesn't 
often  meet  such  childlike  faith  as  this,  but  here  is  one  case 
at  least  where  a  good  house,  nine  or  ten  thousand,  might, 
just  as  easily  as  not,  have  been  well  equipped  electrically; 
Whose  fault  is  it  that  it  will  only  be  half  done? 

I  know  that  you  can,  and  will,  raise  objections  to  certain 
things  I  have  been  saying,  but  kindly  remember,  too,  that 
there  is  also  much  more  that  might  have  been  said  on  this 
side.  The  field  before  us  is  as  wide  as  the  world.  The  pos- 
sibilities of  "doing  it  electrically"  are  as  yet  scarcely  guessed 
at.  It  is  decidedly  in  our  favor  that  we  have  something 
that  appeals  to  the  public  on  account  of  its  mysteriousness, 
its  cleanliness,  its  safety,  its  efficiency,  its  general  applica- 
tion and — it's  coming  fast — its  cheapness.  There  is  no  doubt 
that  we,  as  electricity  distributors,  are  not  yet  taking  the 
fullest  advantage  of  our  opportunities.  We  are  not  yet  mak- 
ing it  easy  enough  for  the  public  to  do  what  we  want  them 
to  do.  Only  will  the  proper  electrical  development  come 
when  the  central  station,  the  dealer,  the  contractor,  the  job- 
ber and  the  manufacturer  work  together  to  remove  every 
argument  that  any  consumer  can  oflfer  against  the  use  of 
more — always  more — electricity.  Don't  under-estimate  the 
part  you,  as  contractors,  must  play.  Make  it  j'our  aim  to 
finish  every  job  as  near  to  what  it  ought  to  be  as  you  can 
possibly  strain  it.  The  more  electricity  you  cause  to  Be 
used  in  the  home  the  more  you  are  assisting  in  the  general 
uplift  of  the  nation. 

I  do  not  believe  there  is  any  other  line  of  business  of 
which  it  can  be  so  truly  said  that  in  serving  your  own  ends 
you  serve  others — the  dealer,  the  central  station,  the  manu- 
facturer and  last  and  most  of  all,   the  consumer. 


Licensing  Electrical  Contractors  in  Stratford 

By  F.  C.  Whatmough* 


I  have  been  asked  to  contribute  a  few  remarks  on  the 
subject  "Licensing  of  Electrical  Contractors"  as  we  have  it 
in  the  city  of  Stratford,  also  the  benefits  derived  from  such 
a  license.  At  the  outset  it  might  be  well  to  state  that  we 
have  in  Stratford  at  present  six  licensed  electrical  contrac- 
tors.     Our   population   is   betweei.    15,000   and    1(5,000. 

The  first  question  suggested  was,  "What  steps  were 
taken  to  secure  the  license?"  As  far  as  the  electrical  trade 
is  concerned  we  had  nothing  at  all  to  do  with  it — it  was 
purely  a  matter  with   the   city   council. 

The  second  questiorf  was,  "What  influence  had  to  be 
brought  to  bear  to  ensure  its  passing?"  No  influence  at 
all  as  far  as  the  electrical  trade  was  concerned.  The  Hydro- 
electric Commission  were  at  this  time  asking  for  the  appoint- 
ment of  an  electrical  inspector  in  Stratford  as  well  as  in 
other   municipalities. 

The  third  question  was,  "What  influence  the  electrical 
trade  exerted  in  framing  the  by-law."     In  asking  the  chair- 

*Road  before  Convention  of  Ontario  Electrical  ContractorR. 


man  of  the  committee  of  the  city  council  (who  framed  these 
by-laws),  he  told  me  that  the  electrical  trade  were  not  in- 
terviewed at  all,  that  is  collectively,  and  as  far  as  I  can 
learn  none  were  approached  individually.  This,  I  think,  was 
an  error  on  the  part  of  the  council,  because  with  a  question 
of  this  nature  before  them  it  would  have  been  more  to  their 
credit  and  would  have  created  a  better  feeling  had  the  elec- 
trical trade  been  taken  into  their  confidence  on  such  an 
important    question. 

Fourth  question,  "How  is  it  being  enforced?"  As  to 
this  I  would  say  that  it  is  being  rigidly  enforced, 
with  the  result  that  since  its  coming  into  force  we 
have  had  only  two  outside  contractors  attempt  to  do 
business  in  Stratford  and  these  two  contractors  were  award- 
ed their  contracts  from  outside  architects,  one  in  Toronto 
and  the  other  in   London. 

Fifth  question,  "What  benefits  have  accrued  since  its 
passing?  Has  it  improved  business  conditions  and  eh'min- 
ated  unfair  competition?"     Yes,  it  has  improved  business  con- 
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ditions  and  eliminated  unfair  competition  in  this  way.  Be- 
fore the  passing  of  the  by-law  there  were  at  least  a  dozen 
persons  not  regularly  contractors  in  the  city  doing  electric 
wiring.  Some  were  doing  it  at  night  (as  overtime)  others 
were  doing  it  in  the  daytime.  Some  of  these  persons  were 
employed  in  the  electrical  department  of  the  Grand  Trunk 
Railway  shops,  others  were  machinists,  two  were  electric 
linemen  in  the  employ  of  the  local  electric  light  and  heat 
commission,  and  last  of  all,  one  was  a  saw  and  axe  carpenter. 
To  make  matters  worse  the  light  and  heat  commission  made 
no  objection  to  this,  but  connected  the  service.  The  result 
was  that  the  electrical  contractors  could  not  do  business 
with  competition  of  this  class,  which  from  our  standpoint 
was  the  very  worst  kind  of  competition.  This  was  about 
the  time  that  the  Hydro-electric  Commission  were  asking 
for  the  appointment  of  an  inspector  in  Stratford  as  in  other 
places.  The  council  evidently  saw  the  necessity  of  some  form 
of  by-law  governing  the  erection  of  buildings  and  the  inspec- 
tion of  electric  wiring,  with  the  result  that  in  February,  1914, 
a  by-law  was  passed  and  we  were  officially  notified  that  to 
continue  business  in  Stratford  it  would  be  necessary  for  us 
to  procure  a  license.  If  the  members  will  kindly  bear  with 
me  for  a  few  moments  I  will  read  a  copy  of  the  by-law  in 
question,   which   only   amounts   to   eight   short   sentences. 

By-law  No.  2016.  City  of  Stratford.  To  regulate  the 
erection  and  provide  for  the  safety  and  sanitary  conditions 
of  buildings,   including  electric  wiring. 

Clause  1.  All  electric  wiring  hereafter  installed  shall 
conform  with  the  rules  and  regulations  as  laid  down  by  the 
Ontario  Government  from  time  to  time,  and  it  shall  be  at 
the  option  of  the  inspector  to  order  any  wires  that  are  at 
present  in  use  to  be  removed  and  replaced  in  accordance 
with  the  above  mentioned  rules,  or  the  use  of  the  same  dis- 
continued  forthwith. 

Clause  2.  No  electric  wiring  shall  be  installed  without 
first  having  obtained  the  necessary  permit  from  the  inspector. 

Clause  3.  No  electric  wiring  shall  be  executed  within 
the  walls  of  any  building  in  the  city  of  Stratford  save  and 
except  by  a  regularly  licensed  electrician,  or  a  trained  and 
practical  electrician  in  the  employ  of  such  licensed  electrician, 
who  shall  be  responsible  for  all  work  done  by  any  one  in 
his   employ. 


Clause  4.  Any  person  or  firm  wishing  to  enter  into 
the  business  of  wiring  houses,  factories,  etc.,  or  anything 
pertaining  thereto  shall  make  application  to  the  city  trea- 
surer, accompanied  with  a  fee  of  $50,  when  if  he  or  they 
satisfy  the  inspector  as  to  qualifications  and  character  a 
license  shall  be  granted  for  the  current  year  or  portion 
thereof. 

Clause  5.  All  licenses  shall  expire  on  the  31st  day  of 
December  of  each  and  every  year  and  shall  be  renewable  on 
the  payment  of  $25. 

Clause  0.  It  shall  be  construed  to  mean  that  where 
the  person  does  not  remain  in  business  continuously  the 
fee  shall  be  as  laid  down  in  in  section  four  and  in  no  case 
will  it  be  considered  as  a  renewal. 

Clause  7.  Should  the  inspector  deem  fit  he  may  cancel 
any  license  at  any  time  that  the  foregoing  sections  are  not 
complied  with,  and  it  shall  not  be  renewable  except  by  the 
consent  of  the  council,  and  in  any  case  where  a  license  is 
cancelled  the  money  paid  shall  remain  witli  the  treasurer 
of  the  city. 

Clause  8.  No  contract  shall  be  considered  complete 
until  inspected,  when  if  found  in  accordance  with  the  above 
rules  the  inspector  will  furnish  the  contractor  and  owner 
with  a  certificate  which  must  be  presented  when  making  ap- 
plication  for   current. 

The  sixth  question  asked  me  was,  "Is  it  working  satis- 
factorily, or  are  there  some  points  open  to  criticism?"  It 
is  working  fairly  satisfactory  as  far  as  the  contractors  are 
concerned,  except  that  if  one  of  our  employees  wishes  to 
wire  his  own  house  he  can  buy  the  material  from  any  one 
of  the  contractors,  install  it  himself,  and  if  installed  accord- 
ing to  rules,  is  passed  by  the  inspector  and  the  service  con- 
nected. This  is  a  point  which  I  think  is  open  to  criticism 
and  should  be  discussed  by  this  convention. 

Seventh  question,  "Do  you  feel  the  need  of  a  provincial 
license  as  compared  with  a  municipal,  or  assuming  that  sur- 
rounding municipalities  had  similar  local  license  laws,  would 
you  not  require  a  provincial  license?"  Yes,  I  think  that  we 
should  have  a  provincial  license,  but  whether  or  not  it  would 
be  wise  to  have  both  municipal  and  provincial  licenses  I 
hardly  care  to  even  venture  a  suggestion,  in  fact  this  ques- 
tion to  my  mind  will  require  some  careful  thought  and  study. 


Department  Store  Competition 

By  W.  R.  Herstein* 


A  leading  electrical  journal  recently  took  occasion  to 
call  attention,  editorially,  to  the  fact  that  tlie  merchandising 
of  electrical  household  goods  is  rapidly  passing  into  the 
hands  of  the  hardware,  drug  and  department  store:.  The 
reason  for  this  is  not,  as  might  seem  at  first  thought,  a  mat- 
ter of  price,  but  because  the  electrical  retailer,  whose  chief 
business  is  contracting,  does  not  keep  abreast  of  the  times 
in  the  mercantile  end  of  his  business,  looking  at  it  as  a  side 
line.  It  is  pointed  out  that  the  merchandising  of  household 
devices  is  well  worthy  of  serious  thought.  It  possesses  far 
less  hazard  than  the  contracting  business  itself,  is  continu- 
ous and  cumulous,  and  yields  a  steady,  generous  profit. 

"The  mere  possession  of  a  store  and  someone  to  attend 
to  customers,"  recites  the  article,  "is  far  from  being  all  that 
the  public  desires  and  the  opportunity  demands.  Trade 
automatically  flows  to  the  attractive,  well  arranged  and  well 
lighted  stores,  where  good  service  is  a  conspicuous  and 
pleasing  feature.  Many  electrical  stores  to-day  can  hardly 
be  called  inviting.  The  service  is  poor.  The  display  of 
goods  is  far  below  the  standard  the  public  is  accustomed  to. 

*In  National  Electrical  Contractor. 


A  workman  with  dirty  hands  comes  out  from  the  shop  to 
wait  on  customers,  or  the  everbusy  contractor  himself  at- 
tempts to  drop  his  other  and  more  pressing  interests  and 
be  the  salesman  in  emergencies.  The  atmosphere  of  the 
store   is   wrong." 

An  attempt  to  argue  the  self-evident  truths  contained 
in  the  editorial  referred  to  would  be  a  waste  of  time.  A 
decidedly  more  profitable  action  would  be  to  discuss  and 
decide  upon  means  to  cope  with  the  situation  presented  by 
the  department  store  and  similar  competition.  It  should 
be  remembered,  first  of  all,  that  though  the  department  store 
has  invaded  the  retail  electrical  field,  it  does  not  necessarily 
follow  that  the  retail  electrical  store  must  disappear,  or  that 
it  cannot  continue  to  operate  successfully  and  profitably.  The 
department  store  has  invaded  practically  every  other  field, 
and  yet  the  number  of  millinery  shops,  men's  furnishings 
establishments,  shoe  stores,  restaurants,  soda  fountains,  etc., 
has  not  perceptibly  diminished.  These  smaller  merchants 
have  solved  the  problem  successfully,  and  it  behoves  the 
electrical  retailer  to  profit  by  their  example.  Indeed,  the 
electrician's  task  is  far  simpler  than  the  difficulties  besetting 


74 


'rill'.    I'.LRCTRICAT.    NEWS 


OclolnT    I.    I'.ll.' 


otluT  lines  of  li-ailc.  wlicn  it  is  recalled  tliat  he  represents 
a  hishly  technical  husiness  and  one  which  the  hardware, 
druK  or  department  stores  are  not  really  equipped  to  handle, 
with  the  cheap  and  inexpert  salesmen  they  usually  employ. 

If  I  were  an  electrical  retailer,  I  would  use  this  fact 
as  the  foundation  of  all  my  advertising.  1  would  feature  the 
hazard  of  purchasing  delicate  and  intricate  apparatus  from 
a  merchant  who  did  not  understand  the  first  principles  of 
its  theory  and  manufacture.  1  would  dwell  upon  the  ad- 
vantage of  having  back  of  the  device,  a  local,  responsible 
and  capable  dealer,  and  not  merely  the  guarantee  of  a  manu- 
facturer possibly  a  thousand  miles  away.  If  T  had  retail 
electrical  competitors  in  my  town,  1  would  avail  myself  of 
that  spirit  of  co-operation  fostered  by  the  National  Elec- 
trical Contractors'  Association,  and  arrange  with  these  com- 
petitors for  a  united  local  advertising  campaign,  tending  to 
lead   electrical   buyers   into   electrical    stores. 

Having  gotten  them  into  my  store,  I  would  see  to  it 
that  they  received  the  impression  of  a  neat,  well  ordered 
establishment,  removed  from  every  suggestion  of  a  work- 
shop, and  that  the  demeanor  of  myself  and  my  clerks  toward 
the  customer  would  be  as  similar  as  possible  to  that  which 
I  have  observed  when  1.  myself,  have  been  a  customer  in  a 
high  class  retail  store. 

1  would  consider  carefully  the  arrangement  of  my  win- 
dow, shelf  and  show  case  display,  specializing  at  the  proper 
times  on  seasonable  goods.  I  would  remember  that  the  dis- 
play of  fifty   dififerent   articles  in   one  window   presents   only 


Phenixlitc~an  efficient  unit  shown  by  McDonald  and 
Willson.  Ltd..  Toronto. 


gradiKiIly    an    impression    of    each    item    of    my    entire    stock 
would   be   fixed   on   the  public   mind. 

Uncle  Remus'  story  of  the  rabbit  that  climbed  a  tree 
to  escape  the  pursuing  dog  is  a  case  in  point.  When  the 
Little  Boy  made  the  objection  that  rabbits  could  not  climb 
trees.  Uncle  Remus  replied  that  this  rabbit  simply  had  to 
climb  a  tree.  So  it  is  with  many  electrical  retailers,  who 
of  the   business   that   to  withdraw   and   retire   to   contracting 


a  confused  jumble,  and  instead,  I  would  lill  my  window, 
for  instance,  with  fans  alone  at  the  outset  of  summer,  and 
with  incandescent  lamps  alone  when  the  first  cool  spell  in 
autumn  drives  the  people  indoors  at  night.  At  otlier  periods 
I  would  display  flatirons  only,  perccdators  only,  dry  bat- 
teries, portaldes,  and  so  on 


Special  designs  of  beautiful  glassware— Macbeth.  Evans  Glass  Co. 

are  already  so  heavily  involved  in  the  merchandising  phase 
exclusively  cannot  be  done  without  serious  and  perhaps 
fatal  loss  of  capital.  By  such  dealers,  the  issue  presented 
by  non-electrical  competition  must  be  faced.  That  the  prob- 
lem is  not  hopeless  is  shown  by  parallel  experience  in  other 
lines.  That  the  situation  has  been  studied  and  successfully 
met  liy  many  contractors  is  evident  to  anyone  who  has 
visited  the  trade  and  seen  the  many  electrical  retail  stores 
now  established,  which  might  serve  as  models  for  much 
more   pretentious   businesses. 

Remember  that  you  are  in  business  for  keeps.  Study  the 
methods  of  your  competitors  and  neighbors.  Take  a  trip 
to  some  town  where  the  contractors  have  already  seen  the 
light.  Then  go  back  to  your  own  place  of  business,  put 
your  house  in  order,  and  say  to  yourself  every  day.  and 
many  times  every  day:  "This  community  must  recognize 
that  the  electrical  store  is  the  place  to  liuy  electrical  goods." 


tliroiighout   the  list,   feeling  that 


New  Books 

Manual  of  Car  Lighting — by  Edward  Wray;  Wray  Pub- 
lishing Company.  Chicago.  This  book  has  been  compiled 
entirely  from  a  series  of  lessons  published  in  the  Railway 
Electrical  Engineer,  beginning  with  February  li)i:j  and  con- 
tinuing at  certain  intervals  through  forty-two  issues.  The 
book  also  includes  all  the  lessons  of  the  Pennsylvania  Kail- 
way  School  of  Electricity  so  far  published  by  that  railway. 
There  is  also  included  the  department  known  as  the  "Rail- 
road Electricians'  Club"  published  in  the  Railway  l*31ectrical 
Engineer  and  the  department  of  "Practical  Slunls"  and  the 
"Question  Box"  also  published  in  this  maga/iiie.  Uailway 
men  and  electricians  having  to  do  with  the  construction. 
nislallatinii  or  care  of  any  form  of  electrical  railway  equip 
meiil  will  liiid  this  book  of  very  great  service.  It  contains 
:!40  pages,  well  illustrated.  The  size  of  the  pa,ge  has  been 
kept  the  same  as  in  the  original  issues  of  the  Railway  ICIec- 
trical  ICngineer  and  in  bound  form  measures  approxim.ilely 
'.I   inches   by   I'i   inches. 
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Canadian  Hart  Accumulator  Company 

The  Canadian  Hart  Accumulator  Co..  Ltd.,  have  recently 
built  a  new  factory  at  St.  Johns,  P.  Q.,  for  the  manufacture 
of  electric  storage  batteries,  and  installed  the  equipment  dur- 
ing the  summer  months.  The  works  are  situated  on  the 
outskirts  of  the  town  adjacent  to  the  G.  T.  R.  tracks,  from 
which  railway  a  spur  will  he  taken  into  the  factory. 

This  company  is  a  brancli  of  the  well-known  Englisli 
company,  the  Hart  .Accumulator  Co..  Limited,  of  London, 
whose  manufactures  are  distributed  the  whole  world  over. 
The  Canadian  company  manufacture  at  St.  Johns,  Que.,  the 
same  type  of  cells  as  those  of  the  English  company,  by  the 
same  processes  and  under  the  same  close  supervision,  which 
has  resulted  in  the  high  reputation  they  bear  to-day.  The 
cells  are  of  the  lead-sulphuric  acid  type,  and  while  not  mak- 
ing any  radical  departures  from  general  principles,  several 
improvements  have  been  made.  The  types  of  plates  built 
are  the  Plante.  the  well-known  Hart  Demi-Plante.  and  the 
various   pasted   plates   for  traction   work. 

Among  the  stationary  type  of  cells  manufactured  are 
those    used    for    central    station    lighting    and    power,    street 


Mr.  C.  W.  Knighton. 

railway  operation,  farm  and  other  isolated  lighting  plants, 
tire  and  police  alarm  circuits,  and  telephone  and  telegraph 
companies.  Many  portable  types  are  built  and  are  suitable 
for  automobile  lighting  and  starting,  yacht  lighting,  electric 
motor  boats  and  electric  trucks.  The  company  are  building, 
in  addition  to  their  English  standards,  new  types  for  auto- 
mobile lighting  and  starting  and  for  electric  trucks  which 
perhaps  are  more  suited  to  Canadian  conditions.  The  com- 
pany have  recently  obtained  orders  from:  The  Cedars  Ra- 
pids iMfg.  &  Power  Co.,  Cedars,  Que.,  for  a  battery  of  13:; 
cells,  600  ampere-hour  capacity  for  main  oil  switch  opera- 
tion and  stand-by  lighting:  the  C.  P.  R.  Co..  1  battery  of 
114  cells  of  680  ampere-hour  capacity.  3-wire  reversible 
booster  and  switchboard  for  their  Algonquin  Hotel,  St.  An- 
drews, N.  B.;  Electrical  Standards  Laboratory,  Department 
of  Inland  Revenue,  Ottawa,  1  battery  of  56  cells  220  ampere- 
hour  capacity;  General  Railway  Signal  Co.  of  Canada,  Ltd., 
Montreal,  3  batteries  each  55  cells,  90-ampere-hour  capacity, 
for  electric  signalling;  Department  of  the  Naval  Service, 
Ottawa,  1  battery  52  cells,  90  ampere-hour  capacity;  Town 
of  Shoal  Lake,  Manitoba,  1  battery  of  130  cells.  530  ampere- 
hour  capacity  to  operate  in  connection  with  town  lighting 
])lant;   the  order  for  this  latter   battery  was   secured   by   the 


company's  agents.  The  Accumulator  Lighting  Company. 
Ltd.,  of  Winnipeg,  and  erected   by   them. 

Mr.  C.  W.  Knighton  is  the  engineer  and  general  man- 
ager of  the  company,  and  has  his  office  at  301  Guarantee 
lluilding,  Beaver  Hall  Hill,  Montreal.  Mr.  Knighton  has 
made  a  preliminary  trip  through  the  country  from  coast  to 
coast.  We  understand  this  is  the  only  storage  battery  com- 
pany manufacturing  on  a  large  scale  in  Canada,  thus  afford- 
ing Canadians  an  opportunity  of  securing  Made  in  Canada 
goods  when   they  are  in  the  market  for  storage  batteries. 

The  company  are  represented  in  the  West  by:  The  Gen- 
eral Supplies  Limited,  122  Eleventh  Ave.  West,  Calgary. 
Alta.,  and  the  Accumulator  Lighting  Co.,  Isabel  Street,  Win- 
nipeg, Man. 


Made-in-Canada-Sold-Everywhere-Goods 

The  stoppage  in  supplies  of  electrical  accessories  from 
Germany  and  Austria  as  the  result  of  the  war  is  the  oppor- 
tunity of  the  Canadian  manufacturer  to  secure  a  stronger 
hold  on  the  home  market.  The  German  in  particular  is  a 
great  copyist,  and  succeeded  by  this  means  and  also  by  cut- 
ting prices  in  securing  a  large  volume  of  business  in  elec- 
trical accessories;  some  of  the  goods  it  may  be  admitted  were 
of  very  poor  quality,  but  they  were  cheap,  and  no  doubt  ap- 
pealed to  a  section  of  the  consumers,  who  valued  price  more 
than  quality.  This  view  was  emphasized  by  Mr.  Charles 
Duncan,  of  the  Duncan  Electrical  Company,  Limited,  Mont- 
real, in  an  interview  with  a  representative  of  the  Electrical 
News.  He  pointed  out  that  with  these  foreign  goods  out 
of  the  market,  buyers  are  bound  to  look  to  other  sources  for 
supplies.  Will  Canadians  allow  outside  manufacturers  to 
step  in.  or  will  they  grasp  the  chance  that  is  within  their 
rcacli? 

It  is  a  difficult  matter  in  normal  times  to  divert  the 
course  of  trade,  particularly  when  commodities  are  placed 
on  the  market  at  low  figures,  but  now  is  the  time  for  our 
manufacturers  to  take  advantage  of  the  unusual  conditions, 
and  also  to  prepare  for  the  increased  business  which  will 
follow  the  close  of  hostilities.  It  is  obvious  that  in  these 
days  of  restricted  dealings  our  manufacturers  have  more 
time  to  lay  their  plans  for  an  aggressive  campaign  in  the 
future:  it  is  not  good  policy  to  wait  until  peace  is  declared; 
now  is  the  moment.  Already  some  electrical  firms  have  cap- 
tured a  share  of  the  trade  which  formerly  went  to  Ger- 
many and  Austria;  they  are  supplying  the  needs  of  the  pub- 
lic, and  profiting  liy  experience,  are  putting  out  articles  of 
greater  merit  at,  in  some  instances,  the  same  price,  and  in 
others  at  slightly  higher  rates.  They  are  translating  the 
Made-in-Canada  slogan  into  practical  business.  It  is  use- 
less to  ask  people  to  buy  domestic  goods  unless  our  manu- 
facturers can  produce  goods  which  are  at  least  equal  in 
quality   to   those   they   seek  to   permanently   displace. 

Mr.  Duncan  stated  that  his  firm  was  among  those  who 
were  aiming  at  securing  orders  which  formerly  went  to  our 
enemies.  The  firm  had  spent  considerable  sums  in  improv- 
ing many  of  the  accessories  which  used  to  come  from  abroad; 
they  had  been  successful  in  several  directions,  and  with  the 
return  of  peace  looked  for  a  decided  quickening  of  trade, 
with,  naturally,  benefit  from  their  efforts  to  keep  the  busi- 
ness in  Canada.  The  Germans  should  not  have  a  look-in  in 
many  lines  where  it  has  been  proved  that  we  can  give  a 
better  article  at  the  same  price.  It  is  folly,  however,  to  sit 
still  and  argue  that  German  and  Austrian  goods  will  not 
be  bought  in  the  future  owing  to  the  intense  feeling  of  dis- 
gust engendered  by  the  war;  what  Canadians  have  to  do  is 
to  get  busy  and  show  the  buyers  that  we  can  produce 
articles  which  are  of  better  quality  than  those  which  came 
from  Europe.  Let  us  get  after  the  busines.s — not  rely  on 
an   estranged   public  opinion. 
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What    is    New    in    Electrical    Equipment 


Water-tight  Floor  Box 
The    cut    lierewith    ilhistrates    the    Acme    patented    floor 
outlet  box  of  the  Canadian  Krantz  Manufacturing  Company, 
Toronto.     This  outlet  box  is  universally  adjustable  and  wa- 
tertight.    The  cover  can   be  tilted  half  an   inch  in  either   di- 


Acme  Outlet  Box. 

rection  and  raised  or  lowered  half  an  inch  or  more.  The 
adjustments  are  made  on  the  inside  of  the  box.  Electrical 
connections  can  be  made  without  breaking  joints  at  the 
floor  flange.  The  maximum  height  of  the  box  is  4^  in.; 
depth  of  cover  flange  4f^!  in.  This  floor  box  and  other  types 
of  floor  boxes  and  receptacles  are  described  in  bulletins  Nos. 
42-43-44  and  45  just  published  by   this  company. 


New  Bell  Ringing  Transformer 
The  Junior  bell  ringer  is  designed  for  all  classes  of  light 
signal  work  such  as  may  be  found  in  the  ordinary  residence 
or  flat  building,  and  will  also  operate  all  standard  types  of 
door  openers.  Jefferson  bell  ringing  transformers  are  claimed 
to  be  superior  to  anything  else  on  the  market  because  they 
will  handle  a  greater  and  wider  range  of  signal   work  and 


The  Jefferson  Junior. 

have  a  larger  capacity.  They  embody  all  the  essentials 
of  a  perfect  design,  electrical,  magnetic  and  mechanical. 
These  transformers  are  designed  to  be  connected  to  the 
ordinary  alternating  current  lighting  circuit  and  will  step 
down  the  voltage  to  operate  all  classes  of  bells,  buzzers, 
door  openers,   annunciators   and   other   signal   work  such   as 


may  be  found  in  residences,  offices,  factories,  mines,  schools, 
etc. 

The  type  "B"  bell  ringer,  25  watts,  is  designed  for 
heavier  signal  work  and  installations  that  require  more  power 
than  is  generated  by  the  Junior.  Generates  three  secondary 
voltages,  6,  14  and  20.  The  Heavy  Duty  "B"  has  an  output 
of  75  watts,  generates  three  secondary  voltages,  6,  14  and 
20,  and  is  designed  particularly  to  take  care  of  large  instal- 
lations and  operate  a  greater  number  of  bells  and  other 
signal  devices  than  the  standard  Type  "B."  Type  "C"  has 
an  output  of  125  watts  and  generates  four  secondary  volt- 
ages; namely,  6,  12,  18  and  24;  these  transformers  are  de- 
signed to  take  care  of  extra  large  bells  and  other  signal 
work,  such  as  is  found  in  schools,  factories,  mines,  etc.; 
particularly  suitable  for  large  alternating  current  type  bells. 
These  transformers  eliminate  the  use  of  all  types  of  bat- 
teries and  once  installed  will  last  a  life  time.  The  agency 
for  the  "Jefferson"  lines  is  in  the  hands  of  the  Premier 
Electric    Company,    Limited,    74    Victoria    Square,    Montreal. 


Color  Lamps  with  Shaydolite 
Shaydolite  is  a  clear,  exceedingly  transparent  coloring 
for  lamps,  giving  the  eflect  of  glass  colored  in  manufacture, 
rather  than  that  of  a  color  subsequently  applied.  It  is  made 
in  a  variety  of  beautiful  shades,  and  is  also  supplied  in  white 
frosting.  It  is  weather-proof,  and  is  used  by  the  British 
and  Japanese  Navies  for  their  decorations  at  reviews,  etc. 
The  leading  London  theatres,  exhibitions  and  places  of 
amusement,  as  well  as  railway  and  steamship  companies  all 
over  the  globe,  use  Shaydolite,  not  only  on  account  of  its 
beauty,  but  also  because  of  its  reliability  and  uniformity. 
It  is  very  easily  applied,  and  dries  in  a  few  minutes.  Can- 
adian agents,  Spielmann  Agencies,  Montreal. 


Flush   Telephones 

The  Norton  Telephone  Company  are  showing  some  new 
types  of  flush  telephones  for  apartment  houses  and  residences. 
These  types  can  be  finished  to  match  the  woodwork  or  wall 


Norton  Flush  Telephones  for  apartment 
houses,  etc. 


finish.  Among  the  systems  sold  recently  the  special  finishes 
have  included  white  enamel,  mahogany,  brush  brass  and 
dull  black.  In  one  instance  the  telephones  of  the  standard 
desk  type  were   finished   in   white  enamel. 
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Boston  Brewer  Has  Electric  Sign  Truck 

Haffenreffer  &  Company,  of  Boston,  use  the  five-ton 
G.  V.  illustrated  below  for  advertising  their  stock  ale.  The 
truck  is  nothing  but  an  animated  electric  sign  and  has  created 
a  great  deal  of  attention  not  only  among  Boston  merchants 
but  among  central  station  men  and  the  merchants  of  other 
cities. 

They  first  bought  a  five-ton  G.  V.  chassis  equipped  with 
Edison  A-12  Battery.  The  cab  and  body  were  built  in  Bos- 
ton. The  total  cost  of  the  truck  as  illustrated  was  about 
$6,400.  The  advertising  body  can  be  discarded  at  any  time 
and   the   regular  brewery  truck  body   substituted. 

The  frame  work  of  the  body  is  structural  iron,  the  flat 
work  galvanized  iron.  The  signs  are  removable  and  the 
body  of  each  sign  is  vented  to  let  the  water  drain.  The  main 
body  color  is  a  handsome  shade  of  green.  The  running  gear 
is  red  and  the  sign  background  black.  The  lettering  is  in 
gold-leaf.  The  front  sign  (over  cab)  is  glass  with  red  back- 
ground and  gold  letters.  On  each  side  of  the  body  there  are 
sixty-six  55  volt  lamps,  the  body  being  14  ft.  9  in.  long.  The 
rear  end  has  twenty  55  volt  lamps  and  the  front  end  six  55 
volt  lamps. 

All  lamps  have  pear-shaped  reflectors.  All  lamps  have 
screen  protection,  J4  'n.  mesh  net,  except  front  sign.  Letter- 
ing sides  and  rear  end  of  sheet  iron,  raised.  Front  sign, 
covered  with  glass.  Other  signs  exposed.  Back  of  driver's 
seat  Cutler  Hammer  resistance  84  volt,  36  ampere.  Resist- 
ance has  knife  switch  so  that  illuminated  signs  may  be  turned 
off.     Ampere  and  volt  meter  on  dash. 

Electric  illuminated  trucks  for  advertising  purposes  will, 
in  the  opinion  of  many  electrical  men,  soon  come  into  general 


Truck  with  electric  sign  body. 


use.  The  Haffenreffer  truck  is  very  unique,  however,  in  that 
the  advertising  body  is  practically  interchangeable  with  the 
working  body  of  the  truck. 


Photographic  Enlarging  Outfit 
Photography,  like  every  other  industry  or  trade,  has 
made  tremendous  advances  in  recent  years,  due  to  the  de- 
mand for  high  grade  work.  Especially  has  this  been  the 
case  with  enlargements  of  photographic  negatives  which  re- 
quire special  lighting  facilities  for  producing  the  best  re- 
sults. What  is  required  is  a  steady  light  without  flicker  or 
variation  and  one  that  could  be  used  without  condensing 
lenses  or  other  diffusing  media.  An  illuminant  was  also 
required  that  had  a  long  life  and  did  not  require  constant 
care  and  attention.  For  enlarging  purposes  the  illuminant 
must  bring  out  the  roundness  and  the  atmosphere  of  the 
negative  without  accentuating  any  of  the  retouching  or 
coarseness  that  would  detract  from  the  finished  picture. 


This  ideal  has  been  practically  realized  for  some  time 
past  with  the  use  of  one  or  more  Cooper-Hewitt  twenty-inch 
tubes  which  gave  the  desired  quality  and  quantity  of  light. 
It  was  found,  however,  that  the  efficiency  would  be  very 
materially  increased  if  it  could  be  arranged  to  concentrate 
the  maximum  amount  of  light  directly  behind  the  negative. 
Realizing  this  fact  the  Cooper-Hewitt  Electric  Company  has 
brought  out  an  M-shaped  outfit  which  accomplishes  the 
desired  object  in  a  very  simple  manner.     So-called   from  its 


M-shaped  enlarging  outfit  of  Westinghouse  Company. 

similarity  in  shape  to  the  letter  M,  this  outfit  consists  of 
a  50-inch  tube  bent  at  six  points.  The  tube  in  this  shape 
gives  a  strong  even  field  with  two  sheets  of  ground  glass 
which  can  be  placed  within  3J^  inches  of  the  tube  and  within 
one-half  inch  of  the  negative.  The  outfit  can  be  furnished 
for  either  direct  or  alternating  current  circuits,  and  may  be 
mounted  on  a  stand.  A  number  of  these  devices  are  in  use 
by  photographers  who  claim  that  they  are  able  to  obtain 
excellent  enlargements  in  considerably  less  time  than  with 
other  light  sources.  Among  the  particular  advantages  ob- 
tained by  those  using  this  outfit  are  that  it  affords  an  even 
distribution  and  a  steady  glow  of  purple  rays,  whereas  the 
arc  lamp  has  to  be  adjusted  at  frequent  intervals,  and  that 
there  is  an  absence  of  glare  often  observed  from  an  in- 
candescent  source. 


Illumination  of  Building  Exteriors 

An  interesting  out-of-door  illuminating  scheme  has  re- 
cently been  installed  at  the  new  plant  of  the  Eli  Lilly  Com- 
pany in  Indiana.  The  two  main  buildings  of  this  company 
are  connected  by  a  long  pergola  with  an  impressive  tower  in 
the  centre.  Numerous  attempts  were  made  to  illuminate 
tliis  in  a  manner  which  would  provide  a  soft  general  lighting 
effect.  Arc  lights,  flares,  roundhouse  lamps,  and  chains  of 
incandescent  lamps  with  small  reflectors  were  tried,  but  were 
not  found  effective.  Then  it  was  suggested  to  try  "Golden 
Glow"  harbor  range  lights,  manufactured  by  the  Esterline 
Company,  Indianapolis.  A  trial  installation  of  ten  lamps 
was  made,  burning  five  in  series  on  the  600-watt  interurban 
circuit,  and  the  result  was  so  satisfactory  that  the  entire 
equipment  was  purchased  and  permanently  installed. 

The  accompanying  photograph  of  the  illumination  was 
made  in  a  forty  minutes  exposure,  and  neither  the  photo- 
graph nor  the  negative  are  at  all  retouched.  It  is  interest- 
ing to  note  that  the  fields  in  front  of  the  buildings  are 
planted  with  belladonna,  never  raised  in  this  country  so 
extensively  before  the  war.  The  small  illustration  is  of  the 
type  of  lamp  used,  a  standard  "Golden  Glow"  headlight  which 
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was  originally  designed  for  government  harbor  range  lights. 
in  which   service  they  are   extensively   employed. 

These  lamps  are  mounted  on  concrete  bases  and  are 
so  close  to  the  ground  as  to  be  unnoticeable  in  day  time, 
and  at  night  it  is  hardly  possible,  from  the  road,  to  tell  where 
the  sources  of  light  are.  The  lamps  are  all  equipped  with 
130  volt,  250  watt,  G-30,  concentrated  filament,  gas  filled, 
mazda  bulbs.  The  fact  that  no  maintenance  is  necessary 
with  the  mirrored  reflectors  in  the  "Golden  Glow"  lamps, 
and  the  long  life  of  the  bulbs  makes  the  installation  an  ideal 
one.     The  wires  are  all  laid  in  conduits. 

Similar  installations  with  "Golden  Glow"  range  lights 
and  searchlights  have  been  made  elsewhere  to  illuminate 
buildings,  signs,  water  towers,  and  construction  work.  The 
quality  as  well  as  the  quantity  of  the  light  has  proven  an 
interesting  factor,  because  it  is  non-dazzling,  fog  and  rain 
penetrating,  and  does  not  blind  those  working  in  its  light. 


New  Stationary  Vacuum  Cleaner 

The  new  vacuum  cleaner  illustrated  is  made  e.xclusively 
for  residence  service  by  The  Palin  Vacuum  Cleaner  Com- 
pany. Detroit.  Instead  of  the  rotating  fan  commonly  used 
to  provide  the  vacuum,  this  outfit  is  equipped  with  a  four 
cylinder  vertical  plunger  vacuum  pump  which  is  direct  con- 
nected to  the  motor.  On  a  closed  system  the  pump  will  show 
a  vacuum   of  7  inches  of  mercury,  and   the  air  displacement 


Flood  Ughttn.g  of  building  exterior  with  Golden  Glow  units. 

Sherbrooke  Railway  &  Power  Annual 

.K  small  increase  in  the  net  revenue  is  shown  by  the 
annual  report  of  the  Sherbrooke  Railway  and  Power  Com- 
pany for  the  year  ended  June  30.  The  gross  revenue  was 
$146,769,  against  $141,990,  but  against  this  working  expenses 
increased  from  $87,969  to  $90,848,  leaving  a  net  revenue  of 
$55,930,  a  gain  of  $1,900.  Mr.  Clarence  J.  McCuaig,  the  presi- 
dent, states  that  as  a  result  of  the  war  many  manufacturers 
curtailed  their  operations,  thus  reducing  the  demand  for 
power,  and  this  naturally  aflected  the  revenue  from  electric 
light  and  street  railway  departments.  To  make  up  for  this 
reduction  in  the  revenue  the  directors  decided  to  purchase 
the  lighting  and  power  business  of  Waterville  and  Compton, 
together  with  certain  rights  in  the  Coaticook  River  Power 
Company,  and  an  undeveloped  water  power,  and  were  also 
obliged  to  extend  several  lines  to  secure  other  contracts. 
.\s  a  result  practically  the  whole  of  the  power  from  the 
present  development  has  been  sold  and  will  substantially  in- 
crease the  revenue  when  in  operation.  To  cover  the  financial 
requirements,  $100,000  of  7  per  cent,  short  term  notes  will 
be  issued.  Reference  is  made  to  the  services  at  the  front  of 
Major  D.  R.  McCuaig,  D.S.O.,  one  of  the  directors,  who 
was  seriously  wounded  in  the  battle  of  Langemarck  and  is 
now  a  prisoner  in  Germany,  and  who  has  almost  recovered 
from   his   wounds.      Major   N.    C.    Pilcher.   the   general    man- 


'V 


at  tlie  end  of  the  hose  is  .JO  cu.  ft.  per  minute.  I  lie  outlii 
is  equipped  with  an  automatic  lubricating  system  and  needs 
attention  Init  once  or  twice  yearly.  It  has  a  collapsible  self- 
cleaning  bag  and  removal)le  dust  i)an.  The  equipment  is 
very  compact  and  all  moving  parts  are  enclosed.  One  pijie 
connection  only  is  required,  and  it  is  not  necessary  to  l)ol'. 
the  machine  to  the  lloor.  This  cleaner  is  equipped  with  a 
Yz  horsepower  direct  or  alternating  current  motor,  made  l>y 
The  Ro1)bins  &  Meyers  Company.  .Springlield.  Oiiii). 


"King"  Flush  .Switch     Manufacluri'd  by  Electric  Specially  &  Supply 
Company,  Toronto. 

ager,  is  also  abroad,  liaviug  accepted  an  appoint iiieiit  with 
the  5lh  Koyal  Mounted  Rifles;  during  his  a1)sence,  Mr.  .1.  H. 
Trimingliain.  general  superintendent,  is  administering  the 
affairs   of   tlie    cniiipany. 


"Good   Lighting"  in   factories  prevents  accidents  and   in- 
creases  biith   the   (pialily   and   quantity   nf   t1\i'   product. 
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Clocks   in   Synchronism 

The  advantages  when  all  clock  dials  throuslioiit  a  liuild- 
ing  or  over  a  certain  area  register  exactly  the  same  time  are 
often  too  considerable  to  be  estimated.  A  system  which  is 
being  used  largely  in  England  her  colonies  as  well  as  in 
several  foreign  countries  and  known  as  the"Synchronome," 


Combined  clock 
and  standard  in 
SI.  John.  N.B. 


is  claimed  to  be  giving  a  very  high  degree  of  satisfaction. 
One  of  these  installations  was  made  not  long  ago  in  the  city 
of  St.  John,  N.B.,  one  of  the  units  of  which  is  represented 
herewith.  The  advantages  claimed  for  this  system  are:  Its 
complete  automatic  action,  as  not  even  the  master_clock  re- 
quires to  be  wound  up.  Absolute  synchronism  of  any  num- 
ber of  dials.  Small  consumption  of  current,  which  may  be 
taken  from  any  source  desired.  Impossibility  of  stopping  in 
closed  contact.  Great  accuracy  of  time  keeping,  which  is 
unaflfected  by  variation  of  battery.  Facility  for  automatic 
synchronization  by  ofificial  time  signals.  This  equipment  is 
manufactured  by  the  Synchronome  Company,  Limited,  32  and 
:i4  Clerkenwell  Road.  London,  E.C.,  who  are  now  on  the 
lookout  for  a  Canadian  sales  agent. 


Triangle   Strain   Insulator 

The  insulator  shown  herewith  is  known  as  the  Triangle 
Porcelain  Strain  Insulator  and  is  manufactured  by  the  Illinois 
Electric  Porcelain  Company,  Macomb,  111.  The  claims  made 
for  this  insulator  arc  that  it  has  .50  per  cent,  greater  leakage 


distance  than  any  other  porcelain  strain  insulator,  that  it  is 
30  per  cent,  lighter  in  weight  and  that  the  material  is  dis- 
tributed in  such  a  way  that  the  body  is  nearly  the  same 
thickness  throughout.  In  addition,  the  shape  of  the  insu- 
lator permits  of  its  being  made  up  so  tliat  the  porcelain  is 
much  more  dense  than  in  the  ordinary  form. 


Low  Capacity  66,000  Volt  Sub-Station 

The  accompanying  cut  pictures  a  low  capacity  66,000  volt 
sub-station  developed  and  built  by  the  Railway  and  Indus- 
trial Engineering  Company.  Pittsburgh,  Pa.  The  station 
sliown  is  at  Bergen,  N.  Y.,  and  is  one  of  several  on  the  lines 
I  if  the  Niagara,  Lockport  and  Ontario  Power  Company  used 
to  serve  power  to  various  towns.  At  the  Bergen  station 
there  are  at  present  installed  two  25  kw.  66,000  volt  West- 
inghouse  transformers,  but  the  platform  on  the  steel  struc- 
ture is  arranged  so  that  a  third  transformer  can  be  installed 
later  when  the  load  is  increased.  The  switching  and  protec- 
tive apparatus  consists  of  a  standard  70,000  volt  Burke  horn 
gap  switch  and  Burke  horn  gap  lightning  arrester,  choke  coil 
and  fuse.     The  station  is  complete  in  every  respect  but  very 


simple  and  compact,  all  of  which  is  necessary  for  a  station 
of  this  low  capacity  where  the  initial  investment  must  be  kept 
at  a  minimum  in  order  to  return  a  proper  income. 


A  manufacturer,  interested  in  meeting  the  requirements 
of  the  National  Code,  asks  us  to  publish  the  following  ques- 
tion in  the  hope  that  it  may  elicit  a  solution  from  engineers 
or   others   interested   in   safe   switches: — 

Question:  How  should  a  combination  switch  and  cutout 
be  arranged  or  designed  so  that  no  live  parts  can  be  touched 
by  persons  re-fusing  the  cutout  until  the  latter  has  been  dis- 
connected  from  all  sources  of  electrical  energy? 

This  question  is  based  on  the  proposed  recomniendaticjn 
No.  324-A  of  the  circular  of  the  Bureau  of  Standards,  U.S.A., 
No.  54,  on  the  Proposed  National  Electrical  Safety  Code. 


The  Robbins  &  Myers  Company,  manufacturers  of  elec- 
tric motors  and  generators,  Springfield,  Ohio,  were  awarded 
the  grand  prize  for  the  best  exhibit  at  the  Panama-California 
Exposition  at  San  Diego.  The  same  company  was  also 
awarded  a  gold  medal  for  their  electric  fans  and  motors  at 
the   Panama-Pacific   Exposition   at   San    Francisco. 
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The  Fey  Hickey 

The  Fey  Specialty  Company,  Detroit,  Mich.,  have  just 
brought  out  a  new  tool  known  as  the  Fey  Hickey,  specially 
designed  for  bending  conduit.  It  is  provided  with  one  solid 
and  one  movable  jaw,  the  latter  of  which,  operating  by  the 
pressure  required  to  bend  the  conduit,  automatically  clamps 


it  while  the  bend  is  made.  This  makes  slipping  impossible 
and  roughening  the  jaws  of  the  hickey  is  unnecessary.  The 
jaws  are  made  alike  at  each  end  so  that  bends  may  be  made 
by  moving  the  handle  in  either  direction.  The  device  is 
illustrated  herewith. 


High  Capacity  Steel  Tower  Out-Door  Sub-Station 

The  Moloney  Electric  Company  of  Canada,  Limited, 
have  announced  a  new  form  of  steel  tower,  high  tension,  out- 
door sub-station,  as  shown  herewith,  Fig.  1.     This  station  is 


manufactured  by  the  Delta-Star  Electric  Company,  Chicago, 
is  known  as  the  type  "CAG,"  and  can  be  used  for  very  heavy 
capacity  installations.  The  switching,  fusing  and  lightning 
arrester  equipment  is  of  the  standard  "SRE"  form,  and  can 
be  adapted  for  various  kilowatt  loads  by  simply  changing 
fuses.  Among  the  advantages  of  this  form  of  station  is  that 
it  is  self  contained,  increase  in  capacity  can  readily  be  taken 
care  of,  and  provision  is  made  for  easily  handling  the  heavy 
transformers.  A  unique  feature  of  this  design  is  that  by 
means  of  suitable  steps  and  top  platform  rack  a  lineman  can 
easily,  safely  and  quickly  inspect  the  equipment,  make  ad- 
justments,  etc. 

Fig.    2    shows    an    installation    of   66000-volt    3-phase    air 


Fig.  2. 

break  switches  used  for  sectionalizing  the  main  line,  the 
switch  being  operated  from  a  platform.  With  this  arrange- 
ment a  high  factor  of  safety  is  secured,  as  the  locking  type 
operating  handle  is  permanently  grounded,  the  operator  be- 
ing at  a  safe  distance  from  the  high  voltage  lines.  All  line 
strains  are  taken  up  by  the  dead  end  insulators  attached  to 
steel  channel  cross  arms — which  in  turn  support  the  switch 
units.     The  switch  is  of  the  standard  type  "PM"  form. 


New  Hubbell  Devices 
The  increasing  use  of  armored  cable   has  created  a  de- 
maiul   for  a  plug  cap  which   can   be   rigidly  attached   to   the 
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Fl«.  1.-900  Kv.a  22000,4000/2300  voll  station. 


Fig.  1. 

metal  casing  of  the  curd.  'I'n  meet  this  demand  Harvey 
Hubbell,  Inc.,  Ii.ne  iiUiccd  mi  \\n-  market  two  new  caps.  A 
brass    ring    swivels    round    a    specially    formed    composition 
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bushing,  securely  gripping  the  metal  covering,  thus  making 
the  knotting  of  wires  unnecessary,  there  being  absolutely  no 
strain  on  the  wire  itself.  The  cap  illustrated  in  Fig.  1  is 
equipped  with  standard  contacts.  Another  cap  is  fitted  with 
the  small  type.  Both  are  interchangeable  with  the  entire 
line  of  Hubbell  "T"  slot  wall  and  flush  receptacles. 

Fig.  3  shows  one  of  the  two  new  6  in.  bowl  type  dif- 
fusive reflectors  just  placed  on  the  market  by  this  company. 
These  shades  were  primarily  designed  to  meet  the  require- 
ments of  the  Industrial  Trade,  being  particularly  adapted  for 
bench  work.  The  maximum  efficiency  is  obtained  when  used 
in  connection  with  25  and  40  watt  lamps,  the  neck  being 
so  arranged  that  when  the  lamp  is  inserted  a  considerable 
radius  is  illuminated  and  at  the  same  time  the  strongest 
light  is  concentrated  directly  beneath  the  unit. 


The  Halifax  Tramway  Company  are  having  built  six 
cars  which  are  expected  to  be  completed  and  in  service  by 
October  1st.  G.  E.  motors  of  the  interpole  type  are  being 
installed  in  the  cars,  which  are  being  built  at  the  Nova  Scotia 
Car  Works. 


Attractive  canopy  design— Plume  &  Atwood,  Waterbury,  Conn. 

Trade  Publications 

Fuses — The  D.  &  W  Fuse  Company  of  Providence,  R.  I., 
are  distributing  copies  of  their  new  fuse  book  in  which  some 
interesting  facts  are  given  regarding  the  design  and  con- 
struction of  D  &  W  encloses  fuses. 

Flextube — folder  issued  by  the  National  Metal  Molding 
Company,  Pittsburgh,  Pa.,  describing  their  double  compound, 
seamless,    interwoven,    flexible    conduit. 

Show  Window  Reflectors — Booklet  issued  by  the  Na- 
tional X-Ray  Reflector  Company,  Chicago,  describing  and 
illustrating  standard  show  window  reflectors  for  store  and 
showcase  lighting.  The  booklet  also  contains  a  quantity  of 
valuable  information  regarding  the  proper  type  of  reflector 
to  use  in  each  case  and  the  method  of  installation. 

Condulets — Catalog  No.  1000-C,  distributed  by  the 
Crouse-Hinds  Company,  Toronto,  Canada.  This  is  a  sup- 
plement to  catalog  No.  1000  and  includes  bulletins  No.  1000- 
A  and  No.  1000-B.  It  describes  condulets  for  every  purpose; 
thoroughly    illustrated. 

Westinghouse  Publications — Folder  No.  4197-H  of  house- 
hold helps;  leaflet  No.  3760,  describing  types  EC  and  EH 
switchboard;  leaflets  3789  and  3790  on  semi-magnet  and  full- 
magnet  elevator  control;  leaflet  No.  2333-C,  covering  type 
AR  single  phase  motors;  leaflet  2362-C  on  type  CA  single 
phase  small  motors;  catalogue  section  DS-930,  describing 
electrostatic  ground  detectors  and  voltmeters;  folder  4202- 
A,  describing  telephone  battery  charging  with  mercury  recti- 
fier. 


Trade  Inquiries 

999.  Telegraph  poles. — An  Edinburgh  firm  who  do  a 
large  business  in  telegraph  poles  both  for  Government  pur- 
poses and  also  small  poles  for  mining  districts,  would  be 
be  glad  to  be  placed  in  communication  with  Canadian  manu- 
facturers and  shippers  in  a  position  to  do  export  trade. 


Personal 
Mr.  W.  B.  Baptist,  manager  of  the  North  Shore  Power 
Company,  Three  Rivers,  P.  Q.,  has  been  appointed  captain 
of  the  No.  3  Company  of  the  old  86th  Battalion,  which  has 
been  reorganized  as  an  English-speaking  instead  of  French 
Canadian   battalion. 

Mr.  W.  M.  Turnley  has  resigned  his  position  as  sales 
manager  of  the  Northern  Electric  Company  of  Montreal  to 
become  manager  of  the  Canadian  Carbon  Company,  Limit- 
ed, Toronto,  manufacturers  of  dry  cells,  flashlights  and 
other  electrical  specialties. 

Mr.  E.  J.  Clark,  managing  director  of  the  Canadian  Hart 
.Accumulator  Company,  St.  Johns,  P.  Q.,  and  Montreal,  and 
of  the  Hart  Accumulator  Company,  Limited,  London,  Eng., 
has  been  on  a  visit  to  this  country.  The  visit  was  for  busi- 
ness purposes  and  for  inspecting  the  Canadian  company's 
factory  at  St.  Johns. 

Mr.  M.  A.  Sammett,  consulting  engineer,  Montreal,  has 
been  retained  by  the  Martin-Bennett  Asbestos  Mines  Ltd., 
Thetford  Mines,  P.  Q.,  in  connection  with  the  electrification 
of  their  plant.  The  installation  consists  of  several  induction 
motors,  of  a  total  rating  of  1,200  h.p.,  with  switchboard  and 
transformers  for  lighting.  The  equipment  is  furnished  by 
the   Canadian   General   Electric   Co. 

Mr.  James  J.  Campbell,  formerly  Montreal  district  man- 
ager of  the  Swedish  General  Electric  Company,  who  en- 
listed with  the  13th  battalion,  5th  Royal  Highlanders,  has 
been  awarded  the  Cross  of  St.  George,  first-class,  by  the 
Czar  of  Russia,  for  distinguished  conduct.  At  present  he  is 
"somewhere  in  Germany."  Mr.  Campbell  was  also  connected 
with   the   Canadian   Westinghouse   Company  in   Montreal. 

Mr.  Walter  F.  Wright  has  been  appointed  Ontario  Man- 
ager of  the  Eugene  F.  Phillips  Electrical  Works,  with  offices 
in  the  Traders  Bank  Building,  Toronto.  He  will  assume  his 
new  duties   October  1.     Mr.   Wright   is   a   son   of   Mr.  J.   J. 


Mr.  Walter  F.  Wright 

Wright,  founder  and  former  general  manager  of  the  Toronto 
Electric  Light  Company.  After  graduating  in  Applied 
Science  at  the  University  of  Toronto  he  spent  several  years 
with  the  General  Electric  Company  at  Schenectady,  N.  Y., 
and  Denver,  Col.,  returning  to  Toronto  to  join  the  staflf 
of  the  Canadian  General  Electric  Company.  For  the  past 
three  years  he  has  been  Manager  of  Motor  Sales  for  that 
company. 
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Current  News  and  Notes 


Bathurst,  N.B. 

The  new  electrical  installation  of  the  Bathurst  Lumber 
(_ Onipany  was  recently  put  in  operation.  Power  is  generated 
by  two  1200  kw.  steam  turbo  sets — the  current  supplied  being 
:i  phase,  60  cycle,  2200  volt.  This  is  stepped  down  to  220 
volts  for  motors  and  110  volts  for  lighting.  It  is  also  step- 
ped up  to  10.000  volts  and  carried  six  miles  up  the  river,  where 
an  electric  pumping  equipment  is  installed  for  supplying 
water  to  a  pulp  mill.  The  turbo  sets  were  supplied  by  the 
Canadian  Westinghouse  Company;  motors  by  the  Canadian 
General  Electric  Company.  Mr.  .\.  A.  Macdiarmid  was  in 
charge  of  the   installation. 

Brandon,   Man. 

A  special  committee  was  recently  appointed  to  deal  with 
the  question  of  a  new  contract  for  power  with  the  Brandon 
Electric  Light  Company.  This  committee  has  recommended 
the  acceptance  of  the  company's  offer  of  a  time  contract  at 
IK'C-  per  kw.h. 

Brigden,  Ont. 

The  ratepayers  defeated  the  by-law  asking  authority  to 
expend  $3, .500  on   electrical   equipment. 

Calgary,  Alta. 

Latest  reports  are  to  the  effect  that  the  Alberta  Hydro- 
electric Power  Company  have  withdrawn  their  ofTer  to  make 
a  contract  for  supplying  power  to  the  city  of  Calgary.  The 
proposition  submitted  by  the  company  was  hotly  opposed 
by  R.  B.  Bennett,  M.P.,  who  spoke  in  defence  of  the  bond- 
holders of  the  Calgary  Power  Company,  claiming  unfairness 
if  a  contract  was  made  with  a  second  company  before  any 
development  work  had  been  done  and  without  any  guarantee 
that  such  work  would  be  done. 

Chesley,  Ont. 

A  liy-law  was  carried  on  Septcmljer  27th  authorizing  an 
agreement  with  the  Hydro-electric  Power  Commission  of 
Ontario   for  a  supply  of  electric   current. 

Edmonton,  Alta. 

By  eight  votes  to  one,  the  city  of  Edmonton  have  de- 
cided to  submit  to  the  ratepayers  a  by-law  authorizing  the 
city  to  make  a  contract  with  G.  W.  Farrell  &  Co.,  Montreal, 
for  the  supply  of  electric  power.  The  proposal  is  to  develop 
hydro-electric  power  on  the  North  Saskatchewan  River,  fiO 
miles  above  Edmonton,  and  to  supply  the  city  with  power 
under  a  sliding  scale  of  rates,  a  minimum  quantity  being 
fixed.  Preliminary  plans  have  been  drawn  up,  Mr,  K.  S. 
Kelsch,  of  Montreal,  being  the-  consulting  engineer.  The 
estimated   cost   of   the   project   is   $0,000,000. 

Fort  Frances,  Ont. 

.■Xn  engineer  of  the  llydru-cleclric  I'ower  Commission 
is  looking  into  the  question  of  power  supply  for  Fort  Frances, 
Ont,  The  citizens  arc  anxious  to  have  .Sand  Island  Falls 
developed. 

Fredericton,  N.B. 

The  Frederict(]n  (ias  Conipauy  are  making  extensive  ad- 
ditions to  their  power  plant.  A  200  kv.a..  20  phase,  2200  volt, 
4,')0  r.p.ni.  generator  with  direct  connected  exciter  is  being 
installed.  This  machine  will  be  direct  connected  to  a  Belliss 
&  Morconi  2  c_ylinder  vertical  engine.  .Mterations  are  being 
made  to  llie  company's  present  switchboard.  ,\  new  con- 
denser and  pumping  ecpiipnient  is  also  being  installed.     This 


company's   Ijusincss   has   grown   rapidly   during   the   past    few 
years. 

Gravenhurst,  Ont. 

The  town  council  have  passed  a  by-law  approving  a 
contract  with  the  Hydro-electric  Power  Commission  of  On- 
tario for  the  sale  to  the  latter  of  the  South  Falls  power  plant. 
This  plant  has  a  present  capacity  of  500  h.p.,  which,  it  is 
said,  can  be  extended  to  1,500  h.p.  The  matter  will  be  sub- 
mitted  to   the   Gravenhurst   ratepayers  on   October   2. 

Halifax,  N.S. 

Moirs,  Limited,  are  making  extensive  additions  to  their 
mills  at  Bedford.  The  machinery  in  both  chocolate  works 
and  shook  mills  will  be  electrically  driven.  The  power  house 
equipment  will  consist  of  one  A.T.B.,  150  kv.a.,  220  volt  belt- 
ed generator;  one  100  kv.a.,  320  volt  belted  generator,  and  one 
35  kv,a,,  220  volt  belted  generator.  These  machines,  together 
with  e.\citers,  will  be  driven  from  water  wheels.  The  switch- 
board will  consist  of  five  panels.  Some  twenty  motors,  rang- 
ing in  size  from  2  to  30  h.p.,  arc  being  installed.  The  plant 
is  being  supplied  by  the  Canadian  General  Electric  Com- 
pany, and  is  being  installed  by  the  firm's  own  electrical  staff 

Hamilton,  Ont. 

The  .Automatic  Telephone  Company,  Chicago,  have  sub- 
mitted an  offer  to  the  civic  council  covering  the  immediate 
installation  of  5,000  automatically  controlled  telephones  and 
equipment   sufficient   for   extension   to   12,000. 

Kensington,   P.E.I. 

A  new  company  has  been  formed  here  for  electric  light- 
ing of  the  town.  Power  is  being  developed  at  Mill  Xalley, 
three  miles  from  town.  A  100  kw.,  single  phase,  2000  volt 
generator  is  being  installed.  It  is  expected  that  light  will 
be  turned  on  about  October  1st,  J.  T.  Thompson  is  presi- 
dent of  the  company.  The  plant  is  being  installed  by  R.  K. 
Clements,    of    Middletown,    N.S. 

Kentville,  N.S. 

The  Kentville  Electric  Light  Company  are  changing  their 
system  from  direct  current  to  alternating.  At  present  they 
give  only  a  midnight  service.  With  the  new  plant,  however, 
an  all-night  service  will  be  given.  The  new  plant  com- 
prises one  90  kv.a..  3  phase,  (iO  cycle,  2:!00  volt,  900  r.|i.m. 
belted  generator  witli  exciter  and  switchboard  panel.  The 
company's  superinlendent.  Mr.  Baird.  is  doing  the  necessary 
work. 

Lethbridge,  Alta. 

The  city  of  Lethbridge  have  deciiled  to  increase  iheir 
scale  of  rates  throughout  one  cent   jicr  kw.h. 

Listowel,  Ont. 

.\  new  electrical  sujiply  store  is  lieing  opened  on  Wallace 
Street  by  S.  Krey.  Mr.  Frey  will  carry  a  complete  slcu-k 
of  electric  supplies  and  fixtures  and  will  also  engage  in  elec- 
trical  contracting  work. 

Montreal,  Que. 

Tile  Southern  Canada  I'mver  I Unipany  arc  construct- 
ing a  transmission  line,  15  miles  long,  between  Beloeil  and 
St.  Hyacinthe,  I'.Q.,  being  a  continuation  of  the  line  from 
Chanibly  to  Beloeil  now  in  use.  The  entire  line  will  supply 
the  places  named  in  addition  (o  .Si.  llilaire  ami  the  (.'anadian 
I'.xplosives  Company.  .\t  Beloeil  an  outdoor  sub-station  of 
brick  and  stone,  has  been  creeled,  in  which  is  installed  three 
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UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

of  all  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 


BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  oiTering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory    MONTREAL 
Branches      Toronto      Winnipeg      Calgary      Vancouver 
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100  k\v.  Canadian  General  Electric  transformers,  with  VVest- 
inghouse  switchboard.  It  is  also  proposed  to  construct  at 
St.  Hyacinthe  a  sub-station,  designed  for  an  ultimate  capa- 
city of  3,000  kw.,  in  which  will  be  installed,  at  the  present 
time,  three  500  kw.  transformers,  together  with  the  necessary 
high  and  low  tension  switchgear.  The  power  is  transformed 
at  present  from  23,000  v.  to  2,300  v.,  but  all  of  the  equipment 
is  designed  for  50,000  v.  service.  The  line  is  mounted  on 
wooden  poles  35  feet  high.  J.  M.  Robertson  &  Company, 
Montreal,  are  the  consulting  engineers. 

According  to  a  circular  issued  by  Mr.  L.  B.  McFarlane, 
president  of  the  Bell  Telephone  Company,  347  men,  or  6.9 
per  cent,  of  the  3,577  male  employees  have  enlisted.  Twenty 
casualties  have  been  reported,  7  killed,  9  wounded  or  ill,  and 
4  missing  or  prisoners.  Since  the  above  figures  were  com- 
piled there  have  been  further  enlistments  among  the  com- 
pany's employees.  Mr.  McFarlane  states  that  his  object  in 
sending  out  the  circular  was  to  encourage  others  in  the  com- 
pany's service  to  join  in  the  work  of  defending  the  country. 

The  Canadian  British  Insulated  Company,  Limited,  have 
gone  into  voluntary  liquidation.  The  company  have  a  large 
surplus  of  assets,  but  the  parent  company  in  England  have 
decided  to  withdraw,  for  the  present,  from  the  Canadian  field 
so  far  as  having  a  Canadian  office  is  concerned,  owing  to  the 
fact  that  the  British  company  are  working  under  great  pres- 
sure  on   war   equipment. 

The  Quebec  Streams  Commission  have  awarded  the 
contract  for  the  concrete  storage  dam  on  the  St.  Francis 
River  to  Mr.  G.  Madden,  Quebec,  for  $101,027.  There  were 
17  bids,  ranging  from  that  of  Mr.  Madden  to  $186,730.  Sev- 
eral companies  with  hydro-electric  plants  are  interested  in 
the  scheme,  as  it  will  increase  the  water  power  on  the  river 
during  low  water  periods. 

For  the  purpose  of  constructing  the  St.  Maurice  River 
dam,  designed  by  the  Quebec  Streams  Commission,  the  St. 
Maurice  Construction  Company,  Limited,  the  contractors, 
are  installing  a  hydro-electric  plant  of  1150  horse  power, 
consisting  of  two  units  of  575  h.p.  each.  The  power  will  be 
developed  under  15  feet  head.  The  S.  Morgan  Smith  Com- 
pany will  supply  the  turbines  and  the  Canadian  Westinghouse 
Company   the   generators. 

The  Mayor  of  Montreal  has  written  to  the  Electrical 
Commission  suggesting  that  the  inscription  on  the  covers 
of  the  manholes  of  the  conduits  should  be  in  French  and 
English,   instead  of  in   English  only  as   is  now   the   case. 

The  directors  of  the  Northern  Electric  Company  have 
oflfered  their  old  wire  and  cable  factory,  corner  Guy  and  St. 
James  Streets,  Montreal,  for  the  use  of  the  troops,  thus  solv- 
ing the  problem  of  housing  the  soldiers  during  the  winter. 
The  oflEer  has  l)een  accepted  and  arrangements  are  being 
made  for  converting  the  factory  into. a  regular  barracks, 
capable  of  accommodating  over  4,000  men.  Col.  E.  W.  Wil- 
son has  expressed  appreciation  of  the  patriotic  motives  which 
actuated  the  directors  of  the  company  to  place  the  building, 
admirably  suited  for  the  purpose,  at  the  disposal  of  the 
Militia   Department. 

The  Edmonton   Power  Company,  Limited,  has  been  in- 
corporated with  a  capital  stock  of  $100,000  and  head  office 
in  Montreal. 
Montreal  South,  Que. 

The  Town  of  Montreal  South  have  awarded  a  contract 
for  the  construction  of  a  new  street  lighting  system  to  Mr. 
W.  G.  H.  Cam,  Montreal.  The  plans,  prepared  by  the  town 
engineer,  Mr.  Drinkwater,  include  the  installation  of  about 
54  street  lights,  60  watt,  110  volts,  over  a  distance  of  about 
three  miles,  divided  into  seven  districts,  each  controlled  by 
a  Venncr  time  switch.  The  brackets  and  wires  are  to  be  in- 
stalled mainly  on  the  Montreal  Light,  Heat  &  Power  Com- 
pany's poles. 


Nelson,  B.C. 

Upwards  of  $15,000  will  be  expended  in  Nelson  this  year 
by  the  British  Columbia  Telephone  Company  in  improve- 
ments to  the  system.  Poles  are  to  be  removed  from  the 
leading  thoroughfares  and  on  others  the  cable  system  of 
carrying  the  wires  will  be  substituted  for  the  open  wire  sys- 
tem at  present  in  use. 

Newmarket,  Ont. 

The  town  council  has  fixed  the  house  lighting  rate  at 
5c.  per  kw.h.  with  the  usual   discounts  for  prompt  payment. 

Niagara  Falls,  Ont. 

The  superintendent  of  the  electric  light  department,  Mr. 
G.  E.  Foster,  has  recommended  alterations  in  the  electric 
lighting  system  of  Niagara  Falls.  It  is  understood  Mr. 
Foster  suggests  replacing  the  present  arc  lights  with  in- 
candescents. 
Ottawa,  Ont. 

The  Dominion  Railway  Board  has  issued  a  majority 
report  granting  compulsory  connection  between  independent 
telephone  systems  and  the  Bell  Telephone  Company  for  long 
distance  messages.  The  chairman  of  the  board.  Sir  Henry 
Drayton,  dissents  from  this  finding  on  the  ground  of  unfair- 
ness to  the  Bell  Telephone  Company  in  certain  cases,  taking 
into  consideration  the  heavy  investment  this  company  has 
made  in  long  distance  transmission  lines. 

Owen  Sound,  Ont. 

The  village  of  Holstein   recently  carried  a  by-law  by  a 
large  majority  authorizing  a  contract  with  the  Hydro-electric 
Power  Commission. 
Sarnia,  Ont. 

A  by-law  will  be  submitted  in  the  near  future  asking  the 
authority   of   the    electors   to   expend   some   $215,000    in   pur- 
chasing the  plant  of  the  Sarnia  Gas  and  Electric  Company 
and   in  certain   extensions. 
Swift  Current,  Sask. 

A   by-law    has   been    carried    authorizing   expenditure    of 
$75,000  for  completion  of  municipal  power  plant.  Swift  Cur- 
rent. 
St.  Johns,  P.Q. 

The  united  Councils  of  St.  Johns  and  Iberville,  Que., 
have  under  consideration  a  scheme  for  lighting  the  new  bridge 
over  the  Richelieu  River,  between  St.  Johns  and  Iberville.  It 
is  proposed  to  erect  18  standards,  80  feet  apart,  on  both  sides 
of  the  bridge,  with  two  lights  on  each  standard.  Tenders 
for  the  equipment  have  been  called. 
St.  Lambert,  P.Q. 

The   town   of   St.    Lambert.    P.Q.,   is   calling   for   tenders 
for  the  installation  of  42  lamp  standards,  with  6,500  feet  of 
duplex  underground  cable,  terminals,  etc.     The  tenders  close 
on  October  4th.     Mr.  E.  Drinkwater  is  the  town  engineer. 
Toronto,   Ont. 

The    engineers    of    the    Hydro-electric    Power    Commis- 
sion of  Ontario  have  submitted  to  the  local  government  their 
plans  for  a  hydro  development  at  Queensfon.     They  are  de- 
signed to  utilize  the  waters  of  the  new  VVelland  Canal. 
Vancouver,  B.C. 

As  a  measure  of  economy  Vancouver  city  council  was 
seriously  considering  the  advisability  of  reducing  the  expendi- 
ture for  street  lighting  by  cutting  off  the  current  from  every 
second  ornamental  standard.  This  brought  an  ofTcr  from 
the  Vancouver  Power  Company,  through  general  manager 
Kidd,  of  the  British  Columbia  Electric  Railway  Company, 
who  urged  that  reduction  irt  the  number  of  street  lights 
would  give  the  city  a  bad  advertisement.  To  meet  the 
council's  desire  for  economy  the  company  agreed  to  allow 
a  discount  of  20  per  cent,  on  the  amount  covered  by  the  pre- 
sent contract,  which  will  expire  on  June  30th.  1916.  The 
offer  will  probably  be  accepted. 
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Alternating    Current    Direct 
Connected  Units 

60  CYCLE-3  PHASE 

2     400   Kw.    General   Electric,    form   A,   550   Volt   or   2300   Volt,  48 

pole,    150    R.P.M.,    dir.    conn,    to    18-in.    and    36-in.    x    30-in. 

Buckeye,    R.H.,    heavy    duty    CC.    engines, 
1     300    KW.    Stanley    000    volt    or    2300    volt,    inductor    type,    164 

R.P.M.,  dir.  conn,   to  18-in.  and  24-in.  x  30-in.   Russell  tandem 

right    hand,    4-vaIve    engine. 
1     300    KW.    Crocker    Wheeler,      600      volt,      revolving    field,    150 

R.P.M.,  with   Buckeye  engine. 
1     240  KW.   General  Electric,  480  volt,  ATB,  form  E,  200  R.P.M., 

dir.    conn,    to    17J^-in.    x    21-in.    Buckeye    heavy    duty,    piston 

valve    engine. 
1     160    KW.    Crocker    Wheeler,    240    volt,    257    R.P.M.,    dir.    conn. 

to    15-in.    X    17-in.    Straight    Line    engine. 
Also    smaller    sizes. 

Alternating  Current  Belted  Dynamos — 3  and  2  Phase 

1     250    KW.    Bullock    2300    or    600    volt.,    rev.    fid.,    12    pole,    600 

R.P.M.,    with    dir.    conn,    exciter. 
1     200    KVA.    Gen.    Elec.    2300    or    600    volt,    form    PB,    10    pole, 

720  R.P.M. 
1    200  KW.    Gen.    Elec.   550  volt,   ATB-D,  600   R.P.M.    . 
1     200  KW.  Westg.  2400  or  600  volt,  rev.   fid.,  600  R.P.M. 

1  200  KW.  Westg.   2400  or  600  volt,  type   G,  600   R.P.M. 

2  180  KW.  Westg.  2300  or  600  volt,     rev.   fid.,  514   R.P.M. 
1     120  KW.   Westg.   2200  or  550  volt,  720  R.P.M. 

1     120  KW.  Westg.  2300  or  600  volt,  rev.   fid.,  900  R.P.M. 

1       50    KW.    Ft.    Wayne,    240   volt,    TRB,    rev.    fid.,    6   pole,    1200 

R.P.M. 
1       30  KVA.    Westg.   2200  or  550  volt,  rev.    fid.,   1200  R.P.M. 
Also   smaller   sizes. 

THE  FOREGOING  IS,  OF  NECESSITY,  A  VERY  CON- 
DENSED LIST  OF  WHAT  WE  HAVE  TO  OFFER.  SEND 
FOR  OUR  COMPLETE  LIST  OF  MOTORS,  GENERATORS, 
ENGINES,   AIR   COMPRESSORS,    HOISTS,   ETC. 

MACGOVERN  &  CO.,  INC. 

FRANK  MACGOVERN,  JOHN  MAYER.  Jr., 

Pres.-Cen-  Mgr.  Vice-Pres.-Treas. 

1 14  Liberty  St.,  New  York  City 

Phone  3375-3376  Rector 


Electrical    Engineers 
Equipment  Company 

711-715  Meridian  St.,  Chicago 

Canadian  Distributors 

Northern  Electric  Company,  Limited 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client   many   himdreds   of   dollars. 


"A  Better  Switch  at  a  Better  Price" 

"KING'^ 
FLUSH  SWITCH 

The  Only  Flush  Switch 

MADE    IN    CANADA 

that  is  approved  by  the 
Underwriters. 

Note  the  Special  Features 

The  outstanding  feature  of  tfiis  switcfi  is  its  simplicity — 
only  four  working  parts.  This  reduces  to  a  minimum 
all  chances  of  it  getting  out  of  order  and  failing  to  work. 
Made  in  three  types — Single  Pole,  Double  Pole  and 
Three-Way. 

We  Manufacture  a  Complete  Line  of  Electrical  Supplies 

including  Fuse  Plugs,  Sockets,  Receptacles,  Cut-Outs,  Rosettes,  Switches,  etc.     These  goods  are  all  MADE  IN  CANADA 
and  are  second  to  none  in  quality,  workmanship  and  price.     It  will  pay  you  to  get  our  prices  before  buying  elsewhere. 

Send  TO-DA  Y  for  a  Copy  of  our  New  Handsomely  Illustrated  Catalogue. 

ELECTRIC    SPECIALTY    &    SUPPLY   CO. 

TORONTO         20  Adelaide  St.  West        ONTARIO 
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Vancouver,  B.  C. 

The  work  of  remodelling  ami  extciid- 
iiiK  t'H'  lire  alarm  system  in  \'ictoria 
will  be  completed  liy  the  end  nl  the 
present  month,  it  is  expected.  -Xs  orig- 
inally  planned  :!.)  alarm  boxes  were  to 
have  been  installed  but  for  economical 
reasons  this  number  had  to  be  reduced 
to  ten — the  balance  will  be  added  when 
money  is  more  plentiful.  The  wiring  in 
the  various  tire  halls  has  lieen  com- 
pleted and  the  switchboard  is  beinji  set 
up  on  the  top  floor  of  the  new  police 
building.  There  has  been  great  diffi- 
culty, it  is  said,  in  securing  the  neces- 
sary material  for  the  switchboard.  The 
usual  avenue  of  slate  supply  has  been 
checked  by  the  war.  and  it  has  been 
necessary  to  secure  a  high  grade  slate 
which  would  stand  the  requisite  polish. 
Eventually  the  manufacturers  found  a 
suitable  substance,  it  is  believed,  in  the 
Cambrian  stratification  of  the  New 
York- Vermont  line,  where  are  the  prin- 
cipal slate  quarries  in  the  United  States. 

Vancouver  members  of  the  Canadian 
Society  of  Electrical  Engineers  recently 
had  the  pleasure  of  entertaining  a  dis- 
tinguished member  of  their  profession 
in  the  person  of  Mr.  R.  W.  Pope,  hon- 
onary  secretary  of  the  American  Insti- 
tute of  Electrical  Engineers,  who  de- 
livered an  address  before  the  local  so- 
ciety  on   the   evening  of   Septemlier   6th. 


that  was  highly  instructive  along  pun.-l\ 
technical  lines.  It  was  Mr.  Pope's 
second  visit  to  British  Columbia,  the 
lirst  being  away  back  in  1806,  when  he- 
was  connected  with  the  Collins'  Over- 
land   Telegraph    Expedition. 

The  Shull  Lumber  &  Shingle  Com- 
pany, Limited,  have  installed  an  elec- 
tric lighting  plant  of  ample  capacity  in 
their  new  shingle  mill  on  the  North 
.\rm    of   the    Eraser    River. 


Motors  For  Sale 


Electric  Motors,  Standard  Make,  New.  Will 
sell  cheai)  for  cash,  .\pply  E.  F.  Knox,  243  Col- 
lege  ."Street.   Toronto.      Phone   College   V.Mi.      lO-l!!! 


Patent  For  Sale 


The  Proprietoi  s  of  Letters  Patent  No.  14487T 
relating  to  "Method  of  and  apparatus  for  manu- 
facturing sinking  weights  for  Fishing  Tackle" 
desire  to  dispose  of  the  patent  or  to  grant  License 
to  interested  parties  at  reasonable  terms  with  a 
view  to  the  adequate  working  of  the  patent  in 
Canada. 

Inquiries  to  be  addressed  to  the  actual  pro- 
prietors, Jon  Paulssons  Fiskredskapsfabrik,  Dels- 
bo,    Sweden.  10 


Positions  Wanted 


Voung  man,  2ti  years,  married.  Canadian,  good 
practical  electrician,  good  experience  in  conduit 
construction,  wiring  and  estimating,  thoroughly 
capable  of  running  small  plant.  liox  249,  Elec- 
trical   News.    Toronto.    Ont.  10-20 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52   Queen  Street        -         OTTAWA 


PROCURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONt 

MAIN 

2582 

RIDOUT  &  MAYBEE 


59  Yonge  Street 


TORONTO 


CANADA 


Testing  Flume  of  the 
HOLYOKE  WATER  POWER  Co. 

Holyoke,  Mass. 

Report  of  tests  of  a  42  in.  Right  Hand  Canadian 

Turbine  Wheel 

Test  No.  2375  .  .   .  made  March  19,  1915 


Gate 

Hea.l 

Kcv. 

C'u.  ft. 

Horse 

Per 

Opening 

Feet 

per  nun. 

per  sec. 

Power 

Cent. 

Full 

17.34 

127 .25 

70.43 

113.26 

81.76 

7/8 

17.45 

126.75 

64.67 

106.58 

83.28 

3/4 

17.67 

127.00 

56.33 

95.10 

84.24 

5  8 

17.72 

127 .25 

49.00 

82.01 

83.28 

1/2 

17.87 

130 .50 

41.40 

66.48 

79.23 

HOLYOKE  WATER  POWER  CO. 

(Sg'd.)  by  -'•  ^-  Sickmtiii,  Hydraulic  Eng. 
(Sg'd.)  by    "''•  C   Giivlord,  Engineer  in  charge  of  experiments 

The  above  official  test  just  made  at  Holyoke,  Mass., 
shows  the  high  and  maintained  efficiency  of  our  turbines. 

These  results  are  positively  given  under  practical 
conditions. 


CHAS.  BARBER  &  SONS,   Meaford,  Ontario 
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What  Does  It  Cost  to  Cook  by  Electricity? 

A  few  weeks  ago  a  well-to-do  resident  in  a  small  Ontario 
town  moved  into  a  new  home.  Gas  was  not  available  and 
conditions  were  such  that  electricity  for  cooking  would  have 
been  an  ideal  arrangement.  Yet  this  householder  was  not 
approached  on  the  subject.  Left  to  his  own  devices  he  con- 
cluded that  electricity  was  "too  expensive"  and  bought  a 
coal-oil  range.  When,  by  chance,  the  question  was  raised 
later  with  this  householder  as  to  why  he  was  not  cooking 
with  electricity  he  confessed  that  he  didn't  know  anything 
at  all  about  it. 

The  electric  service  in  this  town  is  supplied  by  a  pri- 
vate company.  Is  this  the  way  the  private  companies  are 
looking  after  their  new-business  department?  This  house- 
holder stated  that  his  coal-oil  bill  was  "something  over  a 
dollar"  a  month.  How  does  this  compare  with  electricity' 
Cost  figures  are  not  available  in  the  town  in  question  for 
comparative  purposes  but  there  is  ample  data  to  show  that 
electricity  is  cheaper  for  this  householder  than  coal-oil.  For 
example,  we  give  below  a  list  of  figures  which  have  been 
compiled  frotn  a  large  number  of  householders  in  the  city 
of  Toronto  using  Hydro  service.  The  family  in  question  in- 
cludes two  persons  only.  According  to  the  table  herewith 
the  average  consumption  of  such  a  family  in  Toronto  is  40.5 
kw.h.  per  month.  In  Toronto  this  works  out  at  67.8  cents 
per  person  per  month  or  .$1.35  per  month  for  this  family — 
no  more  than  the  bill  for  coal-oil  and  infinitely  better  from 
every  point  of  view — sanity,  safety,  convenience.  What  argu- 
ments can  be  advanced  in  favor  of  coal-oil  to  oflfset  these? 
And  the  table  shows  that  the   family  of  two  is  decidedly  at 


a  disadvantage,  as  far  as  consumption  is  concerned,  compared 
with   larger   families. 

The  figures  in  Table  I.  exclude  all  energy  for  lighting 
purposes  and  vary  for  periods  between  one  month  and  seven 
months,  averaging  about  six  months. 


Table 


No.  of     No.  of 
persons  familieri 
in      averaged 
family 


2 
3 
4 
5 
6 
7 

4.3 


6 
12 
9 
6 
5 
4 


[vw.  hours 
total 

Cost 
total 

2386 

$40.00 

2727 

63.55 

3669 

56.89 

4705 

71.65 

4430 

77.30 

2606 

45.15 

Kw.  h  per    Cost  per 
person  per      person 


20523 


.$354.54 


nonth 

pep 
month 

40.5 

67.8 

16.0 

37.2 

17.6 

27.3 

27.7 

42.1 

22.4 

39.1 

13.3 

23.1 

20.5 

35.4 
1 

The  figures  in  Table  II.  include  the  energy  consumed 
for  lighting  purposes  and  the  amounts  shown  vary  for  per- 
iods from  one  month  to  seven  months,  averaging  about  six 
months. 


Table 

11. 

Xo.  of 
persons 

in 
family 

No.  of 
families 
averaged 

Kw.  h 

used 

Cost 
Total 

Kw.h  per 

person  per 

month 

2 

6 

3065 

$68.23 

51.9 

3 

12 

5452    . 

133.98 

31.9 

4 

9 

6004 

145.05 

28.9 

5 

6 

6027 

122.51 

35.5 

6 

5 

5831 

129.32 

29.5 

7 

4 

3516 

79.68 

17.9 

9 

2 

1410 

45.57 

15.1 

4.3 


31795 


$743.44 


28.2 


Electrical  Progress  in  the  Far  East 

The  rapid  advance  of  electrical  engineering  in  China 
during  the  last  few  years,  and  the  growing  interest  in  the 
possibilities  of  electrical  current  for  town  lighting  and  in- 
dustrial power  throughout  the  republic,  hold  out  a  promising 
future  for  enterprise  in  this  direction,  and  for  the  huge  trade 
in  machinery  and  materials  involved.  Shanghai  has  a  muni- 
cipal installation  with  a  capacity  of  14,000  kw.,  the  plant 
being  of  the  most  modern  type,  and  generally  conceded  to 
be  the  finest  in  the  far  east.  It  is  to  be  noted  that  exten- 
sions up  to  an  additional  capacity  of  20.000  kw.  are  planned. 
Hongkong  boasts  two  electricity  supply  companies,  one  hav- 
ing a  station  with  2,000  kw.,  Diesel  engines  and  600  kw. 
steam  engines;  the  other  with  516  kw.  engines,  to  which  will 
be  added  1,500  kw.  during  the  current  year.  In  addition,  the 
Hongkong  and  Whampu  Dock  Co.  has  a  plant  with  a  capa- 
city of  500  kw.,  and  further  plant  on  order  to  the  extent  of 
700  kw.  At  Canton  the  public  supply  company  uses  steam 
and  Diesel  engines  to  an  aggregate  capacity  of  1,540  kw. 

The  above  are  outstanding  instances  of  the  progress 
which  is  being  made,  but  there  are  many  other  installations 
of  scarcely  less  importance,  as,  for  example,  at  Soochow, 
Kiangsu  province,  where  the  capacity  of  the  plant  is  1,375 
kw. ;  Chang  Chow,  in  the  same  province;  Fatshan,  Kwang- 
tung  province;  Kongmoon,  Kwangtung  province;  Hoihow, 
Hainan;  and  also  at  Tiensin,  Shek  Ki  Heungshan,  Pekin, 
Changsha,  Tsingtau,  and  Macao.  Many  of  these  plants,  and 
the  list  is  by  no  means  complete,  are  of  over  1,000  kw.,  and 
some  are  much  larger.  One  British  firm  alone  have  installed 
over  100  steam  engines  in  China,  of  a  total  horse-power  of 
nearly  30.000,  most  of  which  are  used  for  electricity  supply 
in  some  40  different  districts.     A  tendency  which  set  in  some 
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time  before  the  war  is  the  replacing  of  original  German 
plants  by  those  of  British  type.  The  war  is  certain  to  give 
fresh  impetus  to  this  tendency,  especially  as  it  is  now  im- 
possible to  obtain  supplies  from  Germany.  The  prospect  be- 
fore importers  in  regard  to  the  supply  of  materials  is  there- 
fore particularly  promising,  and  it  is  advisable  that  they 
should  get  into  touch  with  British  firms  of  high  standing  in 
in  order  to  cope  with  the  rapidly  increasing  demand. 


Public  Service  Corporation  of  Quebec 

The  lirst  meeting  of  the  Board  of  Directors  of  the  Pub- 
lic Service  Corporation  of  Quebec,  subsequent  to  the  organ- 
ization meetings,  was  held  recently  at  the  office  of  the  com- 
pany in  Montreal.  The  Board  of  Directors  is  composed  as 
follows: — president,  J.  C.  Smith;  vice-president,  Howard 
Murray;  treasurer,  W.  S.  Hart;  John  T.  Ross,  Thomas  Mc- 
Dougall;  Dr.  Milton  L.  Hersey,  Chs.  H.  Branchaud,  Georges 
Parent,  G.  Emile  Tanguay.  Mr.  James  Wilson  is  secre- 
tary. The  plan  for  improvement  of  the  steam  plant  on 
Grant  street,  Quebec,  and  the  installation  of  an  additional 
steam  turbine  unit  was  approved.  The  president  also  re- 
ported that  the  construction  of  the  transmission  line  from 
Shawinigan  Falls  to  Quebec  was  well  under  way;  that  a 
large  proportion  of  the  concrete  bases  for  the  steel  towers 
had  been  erected  and  that  everything  pointed  to  a  successful 
completion  of  the  line  before  the  31st  December.  The  plans 
of  the  company  look  particularly  to  giving  to  the  city  of 
Quebec  a  continuous  and  satisfactory  supply  of  current  for 
lighting  and   industrial  purposes. 

Recently  a  number  of  Canadian  and  United  States  capi- 
talists and  engineers  visited  electrical  and  allied  plants  at 
various  points  in  the  province  of  Quebec.  The  visit  was 
at  the  invitation  of  Mr.  J.  E.  Aldred,  president  of  the  Shaw- 
inigan Water  and  Power  Company  and  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company.  Starting  from  New 
York,  the  party  visited  the  factory  of  the  Aluminum  Com- 
pany, at  Massena,  N.  Y.,  this  concern  having  a  contract 
with  the  Cedars  Rapids  company  for  the  purchase  of  the 
larger  part  of  the  latter's  power.  From  Massena  the  party 
travelled  to  Cedars  Rapids  and  inspected  the  plant;  and 
from  there  to  Montreal.  A  special  train  conveyed  the  party 
to  Three  Rivers,  where  the  Shawinigan  company  have  trac- 
tion interests,  and  on  to  Shawinigan,  where  the  company's 
plant  was  looked  over.  Next,  a  visit  was  paid  to  the  new 
hydro-electric  development  of  the  Laurentide  Company  now 
under  construction  at  Grand'Mere,  and  finally  the  party 
journeyed  to  Quebec,  to  which  city  the  Shawinigan  com- 
pany have  secured  an  entrance  through  control  of  the  Dor- 
chester Company,  and  to  which  a  transmission  line  is  now 
being  built  from  Shawinigan.  Among  the  Montreal  visitors 
were  Messrs.  Thos.  McDougall,  Julian  C.  Smith,  Howard 
Murray,  W.  S.   Hart,  Milton   Hersey  and   C.   H.   Branchaud. 


Plan  followed  by  one  central  station  to  show  customers  Ihc  "cost" 
of  operating  different  devices    Dial  graded  in  conls. 


If  I  Were  You 

The  Society  for  Electrical  Development,  who  have  active 
charge  of  the  campaign  for  an  Electrical  Week  from  No- 
vember 29  to  December  4,  ofifer  the  following  suggestions 
which  may  contain  some  ideas  of  value  to  even  those  who 
are  not  immediately  interested  in  boosting  the  sale  of  elec- 
tricity or  electrical  devices   for  that  particular  date. 

If  I  Were  a  Central  Station  Manager: 

I  would  begin  to  plan  right  now  some  snappy,  novel 
advertising  "stunts."  Of  course,  I  would  not  neglect  any 
present  business-getting  plans,  but  I  would  certainly  plan 
something  special  for   the   big  afTair  in   November. 

I  am  a  great  believer  in  demonstrations,  especially  dur- 
ing the  Christmas  shopping  season.  Indeed,  it  is  fortunate 
that  Electrical  Prosperity  Week  comes  at  the  beginning  of 
this  great  merchandising  period.  Shoppers  are  attracted  by 
demonstrations  and  they  buy. 

It  might  cost  more  money  than  I  can  afiford  to  adver- 
tise a  demonstration  as  effectively  as  I  would  like  to,  but 
I  will  use  the  newspapers  for  the  announcement,  anyway, 
liaving  segregated  my  city  into  districts  and  numbered  each 
one,  I  would  offer  a  prize  of,  say,  $10  to  the  commercial 
representative  securing  the  largest  attendance  to  the  demon- 
stration from  his  own  district. 

I  would  work  it  somewhat  in  this  manner:  Monday  I 
would  assign  to  District  One,  the  invitation  card  being  green 
in  color;  Tuesday  to  District  Two,  the  invitation  card  being 
pink,  and  so  on  during  the  entire  Week,  the  color  of  the 
card  and  district  being  changed  accordingly. 

If  T  vvorked  for  a  company  in  a  small  city  I  would 
modify  the  foregoing  plan,  but  I  would  put  on  a  demon- 
stration at  all  events,  and  if  I  did  not  sell  appliances  I 
would  put  the  demonstration  on  just  the  same  and  co-operate 
with  the  dealers.     It's  a  good  stunt. 

Also,  I  would  assist  the  contractors  to  install  service  in 
stores  which  haven't  got  it  now,  or  to  make  present  lighting 
systems  more  efficient.  Electrical  Prosperity  Week  is  going 
to  be  a  celebration — it  can  be  made  so  everywhere— and 
merchants  should  have  better  than  ordinary  lighting  to  get 
the  best  results  from  their  selling  efforts.  I  would  get  busy 
with  the  civic  organizations,  such  as  the  Chamber  of  Com- 
merce, and  tell  the  secretary  (usually  the  live  wire)  all  about 
the  Week.  I  know  they  will  receive  me  with  open  arms 
after  they  get  the  letter  and  literature  telling  them  of  the 
great  trade  campaign,  which  is  being  circulated  by  the 
Society. 

I  would  plan  right  now  to  offer  prizes  to  school  children 
for  the  best  essays  on  Electricity,  on  what  it  will  do.  I 
would  support  the  Electrical  Page,  if  there  is  one  in  the 
local  paper.  Newspaper  advertising  will  make  more  business 
for  me. 

There  is  one  thing  I  certainly  would  do  above  all,  that 
is  to  illuminate  the  front  of  my  offices,  as  they  have  never 
been  illuminated  before.  Then  I  would  have  an  attractive 
show  window,  and  keep  the  inside  of  the  store  well  lighted, 
for  if  I  did  not  keep  my  place  lighted  until  11  o'clock  or 
later,  I  certainly  would  not  be  in  position  to  ask  others  to 
do  so.  Yes  sir,  if  I  didn't  do  anything  else,  I  woidd  have 
my  place  of  business  a   veritable   blaze  of  light. 

I  would  send  in  my  order  to  the  Society  at  once  for  a 
complete  set  of  its  splendid  campaign  advertising  matter — 
nothing  like  getting  it  ordered  well  in  advance.  I  would  be- 
gin now  to  print  the  Week's  design  on  my  bills  and  on  all 
my  stationery.  To  try  honestly,  there  are  so  many  things 
I  could  do — that  I  can't  begin  to  tell  in  this  space  all  that 
could    be    done. 

If   I   Were   a   Manufacturer. 

I  unuld  write  a  letter  to  ever\  last  one  i<(  my  saU'smen. 
Mil  ni.iltcr  wluTc  llu-y   were  lucaled.  and  tell  tluni  what    l'"lec- 
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trical  Prosperity  Week  means  to  the  industry.  I  would  send 
this  letter  out  from  the  home  office  and  I  would  either  sign 
it  myself  as  the  president  of  my  company,  or  my  sales  man- 
ager would   sign   it. 

This  letter  would  urge  my  salesmen  to  hustle  for  busi- 
ness that  is  bound  to  come  on  account  of  the  Week.  I  would 
fill  it  as  full  of  ginger  as  I  could.  I  would  impress  them  with 
the  importance  of  this  national-wide  campaign  and  the  fact 
that  it  is  the  greatest  trade  movement  in  history.  Then  I 
would  present  some  of  the  possibilities  offered  to  "clean-up" 
and  follow  this  up  with  other  letters. 

Then  I  would  enclose  little  leaflets  to  jobbers,  telling 
them  how  I  was  going  to  help  the  good  cause  along,  and 
urging  them  and  the  dealers  to  work  for  and  get  benefits 
from   the  Week. 

But  here,  I  nearly  forgot  something  that  is  more  im- 
portant, that  is,  mention  the  name  of  the  Week,  and  print 
my  membership  emblem  or  the  Week's  design  in  all  my  ad- 
vertising matter.  In  this  way  I  would  benefit  from  the 
nation-wide  publicity  the  campaign  is  getting  in  newspapers 
and  magazines  everywhere.  I  would  certainly  advertise  in 
the  electrical  Trade  Journals  for  this  event  if  I  never  did 
it  again  throughout  the  year,  because  the  Week  will  surely 
benefit  the  manufacturer.  Everything  that  is  sold  naturally 
has  to  be  made,  and  therefore  I  would  surely  profit  in  any 
event. 

If  I  Were  a  Jobber: 

I  would  urge  my  salesmen  to  think,  talk  and  boost  Elec- 
trical Prosperity  Week.  I  would,  through  circular  letters, 
and  in  every  way  possible,  impress  upon  them  the  importance 
of  promoting  the  success  of  this  great  campaign. 

I  would  feature  the  Week  in  my  house  organ,  if  I  had 
one,  and  I  certainly  would  advertise  it  by  printing  the 
Week's  design  in  all  my  advertising  copy,  no  matter  where 
it  was  printed,  and  I  would  certainly  advertise  it  in  my  elec- 
trical Trade  Journal. 

There  are  any  number  of  ways  I  could  help  the  retailers 
in  conducting  sales  campaigns.  I  could  get  literature  from 
the  manufacturers  which  would  boost  the  campaign  along, 
and  as  this  is  a  very  special  occasion  I  think  it  would  be 
a  good  idea  to  get  up  some  special  literature  of  my  own, 
thus  co-operating  in  the  movement  with  profit  to  myself — 
and  at  the  same  time  aid  in  the  development  of  electrical 
products. 

If  I  Were  a  Dealer: 

I  would  pay  particular  attention  to  window  displays. 
The  show  window  is  the  last  link  in  advertising.  It  shows 
the  prospective  customer  the  article  he  has  read  about  in 
magazines  and  newspapers.  A  well-lighted,  attractive  show 
window  is  certainly  effective  in  selling  goods — and  it  is  really 
surprising  how  inexpensive  it  is  to  get   up   one. 

I  would  begin  to  plan  right  now  some  special  sales  cam- 
paigns and  emphasize  the  "shop  early"  idea  for  Christmas 
in  all  of  my  advertising,  cards  and  publicity  of  every  descrip- 
tion. The  Week  comes  at  just  the  right  time  for  this.  I 
know  of  so  many  things  I  could  do  to  profit  that  my  field 
is    really    unlimited. 

If  I  Were  a  Contractor: 

I  would  start  right  now  to  line  up  all  the  people  of  my 
acquaintance  and  make  known  to  them  what  Electrical  Pros- 
perity Week  stands  for.  I  would  figure  out  who  should  have 
their  houses  and  places  of  business  wired,  and  get  busy  to 
wage  a  special  campaign  for  this  business.  I  know  my  pros- 
pects will  have  their  interest  awakened  by  the  tremendous 
publicity  the  Week  is  receiving.  They  will  be  in  a  receptive 
mood  to  install  electric  service,  or  add  to  their  present  sys- 
tem. 

I  would  get  busy  with  the  secretary  of  the  Chamber  of 
Commerce,   tell  him   what   the   Week  means   to   our   city,   to 


the  people  of  the  whole  country,  and  how  better  lighted 
streets  and  stores  will  help  this  city  to  prosper.  No  one  likes 
a  dead  town.  Electric  signs  have  changed  ten  o'clock  towns 
into  twelve  o'clock  cities.  The  electric  sign  business,  as  a 
consequence  of  this  campaign,  is  going  to  make  some  money 
for  contractors — and  sign  manufacturers,  and  I  would  cer- 
tainly get  in  on  some  of  it. 

The  display  men  in  the  department  stores  and  similar 
establishments  would  aid  me  to  install  better  window  light- 
ing when  necessary,  for  I  would  have  knowledge  that  the 
International  Association  of  Display  Men — 3,500  strong — are 
back  of  this  movement.  They  are  boosters  for  the  better 
lighting — and  they'll  get  it.  1  would  want"  to  be  the  con- 
tractor to  get  the  business. 


Directors  and  officers  of  the  Montreal  and  Southern 
Counties  Railway  were  elected  at  the  annual  meet'ng  last 
week  as  follows.  Directors,  E.  J.  Chamberlain,  Frank  Scott, 
W.  H.  Biggar,  W.  H.  Ardley,  J.  A.  Yates;  President,  E.  J. 
Chamberlain;  Vice-president  and  Treasurer,  Frank  Scott; 
Secretary,  J.  A.  Yates;  Comptroller,  W.  H.  Ardiey;  General- 
manager,  W.   B.    Powell. 


Bird's  eye  view  and  general  plan  of  the  proposed  lower  Niagara  River 
development  as  recently  outlined. 
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The  History  of  Electrical   Development 

Past,  Present  and  Future— Outlined  by  Mr.  Samuel  Insull  Before  the 
Recent  San  Francisco  Convention  of  the  N.  E.  L.  A. 


The  National  Electric  Light  Association,  whose  visit  to 
San  Francisco  and  this  wonderful  exposition  we  are  cele- 
brating to-day.  was  formed  in  1885 — thirty  years  ago. 
Seven  years  prior  to  that,  in  1878,  the  first  considerable 
display  of  electric  lighting  was  made  at  the  International 
Exposition  held'  that  year  in  Paris,  and  it  is  interesting  to 
note  that  the  great  expositions  of  the  world  have  been,  so 
to  speak,  mile  posts  of  electrical  progress. 

As  early  as  1862,  at  the  London  Universal  Exhibition, 
the  "."Mliance"  and  other  magneto-electric  machines,  fore- 
runners of  the  electric  generators  of  the  present  day,  were 
exposition  attractions.  The  arc  lamps  of  Serrin  and  others 
were  also  shown  at  that  exhibition.  At  the  Paris  Exhibi- 
tion in  1867  there  were  to  be  seen  magneto-electric  machines 
and  also  the  Siemens  dynamo-electric  machine,  the  appear- 
ance of  which  was  of  great  importance  in  the  development 
of  electric  lighting  during  the  next  two  decades.  Gramme's 
dynamo-electric  machine  was  exhibited  at  Vienna  in  1873 
and  again,  in  a  greatly  improved  form,  at  the  Paris  Exposi- 
tion  in   187S. 

The  Telephone  in  1876 

The  telephone  was  the  great  electrical  novelty  at  the 
Centennial  Exposition  in  Philadelphia  in  1876,  but  some  elec- 
tric arc  lamps  were  the  source  of  considerable  attention  on 
that  occasion.  The  electric  lighting  of  streets  and  large 
spaces  by  means  of  the  arc  lamp  developed  rapidly  both  in 
Europe  and  America  during  the  late  seventies  and  early 
eighties.  Modern  electric  lighting,  however,  received  its 
greatest  impetus  from  the  development  of  the  high  resist- 
ance incandescent  lamp.  Its  experimental  practicability  was 
demonstrated  in  1879  and  its  commercial  importance  was 
inaugurated  at  the  Paris  Electrical  Exposition  of  1881,  where 
an  electric  generator  directly  connected  to  a  steam  engine 
was  exhibited  by  the  great  American  inventor,  Mr.  Thomas 
A.  Edison.  It  was  at  an  electrical  congress  held  in  connec- 
tion with  the  Paris  Exposition  of  1881  that  official  definitions 
were  given  to  various  electrical  units  which  have  since  be- 
come terms  of  every-day  use. 

Storage  Battery  in  1881 

In  this  same  year.  1881,  a  box  of  electrical  energy,  so 
to  speak,  and  which  we  would  call  a  storage  battery,  was 
carried  from  Paris  to  Glasgow  by  the  late  Lord   Kelvin. 

At  the  great  Paris  Exposition  in  1889,  electricity  for  the 
first  time  took  a  commanding  position  at  a  world's  fair. 
Perhaps  the  greatest  attraction  on  that  occasion  was  Edi- 
son's exhibit  exploiting  the  incandescent  lamp  and  illustrat- 
ing the  method  of  supplying  electricity  from  a  central  sta- 
tion for  electric  light  and  power  purposes.  It  remained, 
however,  for  the  World's  Columbian  Exposition  held  in 
Chicago  in  1893  to  recognize  electrical  development  in  all 
of  its  branches  and  to  provide,  probably  for  the  first  time 
at  a  great  international  exposition,  a  building  devoted  en- 
tirely to  electrical  exhibits  and  known  as  the  "Electricity 
Building."  Still  more  important  was  the  fact  that  at  this 
exposition  all  the  lighting  was  supplied  by  means  of  elec- 
tricity and  that  electric  motors  were  used  to  operate  all 
exhibits  requiring  power.  There  were  an  elevated  electric 
railway,  an  electric  moving  sidewalk,  and  electric  launches 
on  the  lagoons — so  that  the  intramural  transportation  by 
mechanical  power  was  exclusively  electrical.  The  decor- 
ative outline  lighting  of  buildings,  the  electric  fountains  and 
electric  searchlights  made  tlic  Columbian  Exposition  a  night 


spectacle  long  to  be  remembered,  while  the  electric  service 
and  electrical  exhibits  generally  created  an  impression  of 
stability  and  usefulness. 

The  main  mechanical  features  of  the  Paris  Exposition 
of  1900,  the  Pan-.'\merican  Exposition  at  Bufifalo  in  1901, 
and  the  Louisiana  Purchase  Exposition  held  in  St.  Louis  in 
1904  were  of  an  electrical  character.  At  each  of  these,  if 
my  memory  serves  me  correctlj',  and  especially  at  the  St. 
Louis  Exposition,  a  special  building  was  devoted  to  elec- 
trical exhibits  and  was  known  as  the  Electricity  Building, 
but  to  so  great  an  extent  has  the  business  with  which  we 
are  associated  entered  into  every  branch  of  industrial,  com- 
mercial and  domestic  life  that  to  have  provided  at  the 
Panama-Pacific  International  E.xposition  a  distinctive  elec- 
tricity building  for  electrical  exhibits  would  have  deprived 
many  of  the  other  departments  of  the  exposition  of  some 
of  their  most  advanced  and  prized  methods  of  mechanical 
application. 

Eight  and  a  half  Million  Horse  Power 

To  give  you  some  idea  of  the  development  of  our  great 
industry,  the  National  Electric  Light  Association,  when 
formed  thirty  years  ago,  only  had  seventy-one  members, 
whereas  to-day  its  membership  is  13,450.  The  central  station 
light  and  power  industry  at  the  time  our  Association  was 
formed  probably  had  less  than  $10,000,000  invested,  whereas, 
at  this  time  there  is  approximately  $3,500,000,000  invested  and 
the  gross  income  amounts  to  over  $350,000,000  per  annum.  To 
produce  this  income  central  stations  having  a  capacity  of 
between  8,250,000  and  8,500,000  horse-power  are  employed, 
of  which  about  one-third  are  water  power  stations. 

In  1881,  when  the  incandescent  electric  lighting  business 
first  started,  only  35,000  incandescent  lamps  were  manufac- 
tured in  this  country  and  probably  not  as  many  in  the  rest 
of  the  world.  In  1914,  the  number  of  incandescent  lamps 
manufactured  in  the  United  States  was  110,000,000  and  the 
total  world's  production  in  the  same  year  was  probably  250,- 
000,000.  In  the  early  eighties  when  tlie  incandescent  lamp 
was  first  put  into  commercial  use,  it  consumed  almost  six 
times  as  much  electrical  energy  as  the  ordinary  commercial 
incandescent  lamp  of  to-day. 

First  Central  Station  in  '82 

The  first  central-station  system  for  supplying  electrical 
energy  for  light  and  power  purposes  was  put  into  operation 
at  Holborn  Viaduct,  London,  on  January  12,  1882,  by  Mr. 
Edison's  representatives  there.  This  plant,  however,  was 
for  pureb'  exhibition  purposes  and  could  hardly  be  called  a 
commercial  installation.  Applcton,  Wisconsin,  can  probably 
claim  credit  for  starting  the  first  commercial  central  station 
installation  in  the  world,  on  April  20,  1882.  This  plant  was 
necessarily  small.  The  first  large  installation  erected  any- 
where in  the  world  was  that  of  the  Edison  Electric  Illumin- 
ating Company  of  New  York,  which  commenced  operation 
in  the  fall  of  the  same  year. 

In  the  early  days  of  the  central  station  lighting  business 
it  was  assumed  that  for  each  square  mile  of  territory  occu- 
pied, it  would  be  necessary  to  have  a  separate  power  sta- 
tion and  a  separate  distribution  system.  Partly  from  a  bet- 
ter knowledge  which  experience  brou.ylu.  partly  as  the 
result  of  the  inventive  genius  of  tlu-  race,  ami  partly  as  a 
result  of  the  necessity  of  going  to  a  distance  for  a  market, 
where  the  electrical  energy  is  developed  from  water  power 
far    removed    from    where    the   product    is   used,   it    has   been 
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found  desirable  and  economical  to  concentrate  the  points 
of  production  of  electrical  energy  so  that  very  large  quan- 
tities are  now  produced,  whether  from  water  power  or  steam 
power,  in  generating  stations  varying  in  capacity  from  100,- 
000  to  300,000  horse-power.  This  energy  is  carried  over 
vast  distribution  systems  extending  over  areas  of  varying 
sizes,  depending  upon  the  density  of  population  and  density 
of  demand  for  all  classes  of  domestic,  commercial,  industrial 
and  agricultural  use. 

It  is  a  great  pleasure  to  us  from  the  Eastern  States  to 
bear  tribute  to  the  pioneer  work  done  in  California  and  the 
neighboring  states  in  the  development  of  electrical  systems 
of  long  distance  transmission  and  distribution.  The  com- 
pany which,  as  part  of  its  ordinary  every-day  business,  sup- 
plies the  energy  for  the  marvellous,  beautiful  and  artistic 
illumination  of  this  exposition  is  an  evidence  of  the  great 
economic  advantage  and  the  great  benefits  accruing  to  the 
communities  as  well  as  the  investors  where  large  capital  is 
employed  in  developing  the  most  economical  generating  and 
distribution  systems  of  electrical  energy. 

One  Plant  Serves  40,000  Square  Miles 

To  give  you  some  idea  of  the  magnitude  of  this  busi- 
ness, the  one  company  in  question  serves  a  territory  extend- 
ing from  the  summit  of  the  Sierras  to  the  Golden  Gate, 
covering  30  different  counties  of  the  state  having  an  area 
of  37,775  square  miles  and  a  population  of  upwards  of  1,500,- 
000  people — practically  an  empire — an  area  almost  as  large 
as  Denmark,  Holland  and  Belgium  combined  and  a  popula- 
tion probably  greater  than  Rhode  Island  and  Connecticut 
combined. 

How  far  the  massing  of  production  and  distribution  of 
energy  can  be  carried  depends  probably  to  some  extent  on 
the  work  of  the  inventor.  From  an  economical  point  of 
view,  it  would  seem  to  me  that  it  will  extend  wherever  there 
is  density  of  demand,  whether  for  domestic,  commercial, 
industrial,  agricultural,  mining  or  transportation  purposes; 
in  short,  wherever  man  finds  it  necessary  to  employ  elec- 
trical energy  for  lighting  or  power  purposes  in  considerable 
quantities. 

Whilst  accurate  statistics  of  the  total  mechanical  horse- 
power used  in  the  United  States  are  difficult  to  obtain,  it 
is  generally  assumed  that  at  the  present  time  there  is  up- 
wards of  150,000,000  horse-power  in  use,  or  say,  one  and 
one-half  horse-power  per  capita  for  the  entire  population. 
As  but  a  relatively  small  percentage  of  this  total  is  at  pres- 
ent handled  electrically,  either  from  central  stations  or  elec- 
tric isolated  plants,  and  as  there  is  every  reason  why  the 
greater  portion  of  the  entire  power  used  should  eventually 
be  obtained  from  central  stations,  the  possibilities  of  growth 
of  this  industry  are  almost  incalculable. 

Tremendous  Capital  Demands 

Mr.  F.  A.  Vanderlip,  an  eminent  New  York  banker,  has 
estimated  that  upwards  of  $400,000,000  per  year  of  new  capi- 
tal can  be  used  in  the  development  of  the  electrical  industry 
for  a  number  of  years  to  come. 

Another  way  of  emphasizing  the  possible  growth  of  the 
electrical  business  is  to  inquire  into  what  relation  the  coal 
consumed  for  electrical  purposes  bears  to  the  upwards  of 
500,000,000  tons  consumed  in  the  United  States  for  all  pur- 
poses. We  find  that  only  between  five  and  six  per  cent, 
of  the  total  coal  used  is  employed  in  the  production  of  elec- 
trical energy,  whereas  the  probability  is  that  eventually  one- 
half  to  two-thirds  of  the  coal  cunsumed  will  be  used  for 
electrical   purposes. 

Save  Quarter  Billion  Tons  of  Coal 

We  are  given  as  a  people  to  talk  a  great  deal  about  the 
conservation  of  our  natural  resources.  The  coal  supply  of 
the  United  States  is,  as  I  have  already  stated,  being  absorbed 
at   the   rate   of   upwards   of   500,000,000   tons   per   annum   and 


the  problem  of  its  conservation  is  one  of  serious  moment, 
at  least  to  future  generations.  The  production  of  electrical 
energy  at  highly  economical  generating  stations  and  the 
bringing  into  use  of  the  200,000,000  horsepower  of  hydro- 
electric plants,  which  government  experts  say  are  possible 
of  development  in  this  country,  would  greatly  add  to  the 
conservation  of  the  coal  supply.  If  all  of  the  energy  used 
in  the  United  States  were  supplied  electrically  from  central 
station  distribution  systems,  it  is  no  idle  guess  to  assume 
that  the  coal  consumption  of  the  country,  after  allowing  for 
the  energy  produced  from  water  power,  would  in  all  proba- 
bility be  reduced  one-half.  There  is  no  data  available  to 
make  any  close  estimate  of  the  possible  saving  in  this  direc- 
tion, but,  judging  from  the  efficiency  of  the  ordinary  steam 
plant,  the  guess  that  one-half  of  the  coal  consumed  could 
be  saved  does  not  seem  to  me  at  all  wide  of  the  mark.  Such 
a  saving  would  be  conservation  of  natural  resources  of 
the   highest  order. 

Concentrate  Production 

It  is  only  by  concentration  of  production  and  distribu- 
tion that  low  cost  of  the  operating  company  and  conse- 
quently low  price  to  the  consumer  can  be  obtained.  The 
highest  efficiency  of  operation  is  attained  by  an  absolute 
disregard  of  artificial  boundaries  created  by  law,  such  as 
municipalities  or  states.  As  a  rule,  the  greatest  possible 
liberality  in  matters  of  this  character  has  existed  in  the 
minds  of  the  law-making  bodies  throughout  this  country 
and  the  business  has  been  allowed  to  develop  in  a  natural 
way.  It  is  probably  largely  owing  to  this  fact  that  the  cen- 
tral station  business  has  achieved  a  development  in  the 
United  States  far  beyond  anj'thing  that  has  been  accom- 
plished in  the  countries  of  the  Old  World,  where  all  kinds 
of  restrictions,  so  far  as  district  and  municipal  boundaries 
are  concerned,  have  interfered  with  the  natural  economic 
development  of  the  business.  It  is  hoped  that  this  liberal 
policy  with  relation  to  our  industry  will  continue,  as  it  is 
only  by  taking  advantage  of  large  production  and  distribu- 
tion and  of  the  diversity  of  demand  for  our  product  by  cus- 
tomers of  different  character  in  different  districts  where  use 
of  our  investment  takes  place  at  different  times,  that  the 
greatest  average  use  of  our  investment  can  be  brought 
about  and  consequently  the  lowest  possible  cost  to  all  con- 
cerned. 

Electricity  has  Revolutionized  Modern  Life 

The  establishment  of  central  station  electric  light  and 
power  systems  has  largely  revolutionized  modern  conditions, 
whether  we  look  at  the  matter  from  a  domestic  or  an  indus- 
trial point  of  view.  Partly  from  the  development  of  this 
business  and  partly  from  the  development  of  its  allied  in- 
dustry, electric  railroads,  the  introduction  of  electricity  has 
spread  our  urban  population  over  wider  areas,  resulting  in 
healthier  and  better  conditions  of  living.  These  two  agen- 
cies, the  central  station  and  the  electric  car,  have  brought 
to  our  rural  populations  better  means  of  transportation  and 
cheaper  power  for  manufacturing  purposes  and  are,  there- 
fore, helping  to  solve  one  of  the  greatest  problems  of  mod- 
ern life;  namely,  the  proper  care  of  the  rising  generation  by 
enabling  the  worker  to  establish  himself  under  conditions 
which  will  help  him  to  bring  up  his  family  with  every  advan- 
tage of  open  air  life  in  a  healthy  location. 


The  annual  report  of  the  Department  of  Telephones  of 
Ihe  Province  of  Saskatchewan  for  the  year  ended  April  30, 
1915,  is  just  to  hand.  The  number  of  telephone  stations  is 
made  up  as  follows.  Saskatchewan  government  stations 
15,587;  rural  systems  connecting  with  government  exchanges 
6,385;  municipal  systems  359;  independent  telephone  com- 
panies 943,  rural  stations  not  connecting  with  government 
stations  6;333;  total  29,607, 
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Effective    Advertising    by    Electric    Signs 

Durable   Electric  Signs,   Better  Service,   and   Practical  By-laws— Three  Important 
Factors  in  Increasing  the  Electric   Sign  Business 


By  Mr.  J.  G.  Arnold 


It  has  become  quite  an  important  attraction  to  visitors 
coniinf;  from  the  smaller  cities  to  Toronto  to  sec  the  well 
illuminated  advertising  signs  in  the  business  centre  of  the 
cit)'  at   night. 

This  alone  is  excellent  proof  that  an  electric  sign  is  a 
valuable  asset  to  any  place  of  business.  The  fact  therefore, 
cannot  be  overlooked  that  good  electric  signs  are  a  benefit 
to  the  streets  of  any  city. 

It  is  noticeable  that  the  electric  sign  industry,  like  many 
others,  is  still  lacking  in  one  of  the  most  important  factors; 
that  is  to  say,  the  maintenance  and  service  given  electric 
signs  to-day  is  not  sufficient.  It  is  most  imperative  that  an 
electric  sign,  to  be  attractive  and  cfticient,  must  be  properly 
maintained. 

In  some  cities  the  larger  corporations  have  undertaken 
a  system  of  renting  and  maintaining  electric  signs  installed 
for  their  customers.  The  value  and  efficiency  of  this  ser- 
vice, over  the  regular  sales  proposition,  has  proved  to  be  of 
great  advantage  to  both  the  user  and  the  manufacturer  of 
electric  signs.  This  is  best  proven  by  statistics,  showing  that 
the  increase  of  sign  business  in  cities  where  this  method  is 
pursued,  has  an  increase  each  year  of  nearly  300  per  cent. 
over  other  cities  where  the  signs  are  sold  and  left  to  the 
owners  themselves  to  keep  the  sign  properly  cleaned  and 
maintained. 

It  must  also  be  taken  into  consideration  that  main- 
taining large  electric  signs  requires  quite  an  equipment, 
which  of  course,  the  average  business  man  does  not  possess. 
Therefore,  his  sign  becomes  neglected  and  instead  of  beau- 
tifying the  street  and  attracting  attention  to  his  place  of 
business,  it  lessens  its  attractive  appearance  as  well  as  its 
advertising  value,  and   in    many    instances    of   this   kind,    the 


sign  manufacturer  is  referred  to  as  not  being  a  reliable  con- 
cern. 

That  electric  advertising  has  shown  a  large  increase 
each  year  should  not  be  considered  as  proof  that  this  in- 
dustry has  by  any  means  attained  its  highest  efficiency.  In 
these  days  of  rapid  progress  and  the  careful  attention  that 
is  given  by  advertisers  to  different  kinds  of  advertising,  it 
seems  that  both  the  electric  sign  manufacturer  and  his 
salesmen  must  consider  theirselves  as  experts  in  electric  ad- 
vertising. 

The  business  man's  lack  of  knowledge  as  to  details  per- 
taining to  an  advertising  sign  should  be  looked  after  by  the 
salesman,  who  should  not  only  consider  the  fact  that  he  is 
obtaining  an  order,  but  he  must  go  further  and  be  satisfied 
that  the  sign  he  is  to  install  for  a  customer  is  in  keeping 
with  his  business,  and  be  confident  it  will  bring  satisfactory 
results   to   more   than   reimburse   him   for   the   expenditure. 

The  by-laws  pertaining  to  overhanging  electric  signs  in 
most  of  the  cities  in  Canada  is  now  very  satisfactory  to  the 
electric  sign  industry.  It  seems  with  efficient  salesmen,  signs 
well    manufactured    and    properly    maintained,    electric    sign 


As  an  example  of  the  thoroughness  with  which  the 
United  States  territory  is  being  worked  over  in  connection 
with  Electrical  Prosperity  week  it  is  of  interest  to  note  that 
during  the  past  week  letters  were  sent  out  by  the  Society 
for  Electrical  Development  to  mayors  of  every  town  of  over 
.5.000  inhabitants  and  also  to  some  two  thousand  six  hun- 
dred Chambers  of  Commerce  inviting  them  to  take  part, 
officially,  in  the  activities  of  the  campaign.  The  greatest 
enthusiasm  is  shown  all  over  the  country. 


October  15,  1915 


THE    ELECTRICAL    NEWS 


21 


The  Trend  of  Recent  Electrical  Progress 

A  brief  review  of  the  past  with  a  conservative  prophecy  of  what  the  future 
has  in  store— progress,  stability  and  permanence 

By  Mr.  P.  M.  Lincoln' 


It  has  occurred  to  me  that  in  my  address  on  this  occa- 
sion it  might  be  well  to  trace  the  progress  of  some  of  the 
developments  and  practises  that  have  marked  the  path  that 
the  electrical  engineer  has  traversed  in  the  past,  with  a  view 
of  obtaining  some  idea,  possibly,  as  to  whither  these  paths 
may  lead  us  in  the  future.  Insofar  as  this  method  incor- 
porates a  review  of  the  past  it  presents  no  particular  diffi- 
culty; but  when  it  involves  a  prognostication  of  what  a  con- 
tinuation along  any  particular  line  of  development  will  finally 
lead  to,  it  delves  somewhat  into  the  realms  of  prophecy.  1 
realize  full  well  that  anyone  who  attempts  to  deal  in  pro- 
phecy among  the  inventions  and  developments  of  this  day 
and  age  is  running  a  grave  risk,  and  I  therefore  do  not  pro- 
pose to  wander  far  from  what  I  conceive  that  the  trend  of 
present   development  will   carry  us  toward   in   the   future. 

Highest  Efficiency 

In    the    matter   of   efiiciency,    it   has   always   been    recog- 
nized that  electrical  apparatus  is  in  a  class  by  itself.     Mech- 
anical energy  can  be  converted  into  electrical  by  a  generator, 
or  vice  versa,  by  a  motor,  at  an  efficiency  ranging  up  to  as 
high   as    97   per   cent,   or   even    more   in   the   most   favorable 
cases.     I  think  it  is  a  safe  statement  to  say  that  the  average 
efficiency  of  the  conversion  of  mechanical  energy  into  elec- 
trical by  generators,  or  electrical  energy  into  mechanical  by 
motors,  including- all  sizes  under  actual  operating  conditions, 
will   reach   90  per  cent.     There  are,   of  course,   many   cases 
where  the  efficiencies  are  lower  than  90  per  cent.     On   the 
other   hand,   there   are   many   cases  where   the   conversion   is 
carried  on  at  much  higher  efficiencies,  and  I  believe  that  the 
assumption   of  90  per  cent,  as  an   average   figure   is   not   far 
from  the  truth.     Owing  to  the  fact  that  the  size  of  the  aver- 
age   electrical   generator   is    much   greater   than    that    of   the 
average  motor  and  that  it  is  possible  to  operate  the  gener- 
ator at  higher  average  loads  than  in  the  case  of  the  motor, 
it  must  be  apparent  that  the  average  efficiency  in  converting 
mechanical   energy   into   electrical   energy   is   higher   tlian    in 
the   reconversion   of   this   electrical   energy   back   into   mech- 
anical.    The  average  generator  efficiency  is  undoubtedly  well 
above  90  per  cent.,  while  it  is  doubtful  if  the  average  motor 
reaches  so  high  a  figure.     However,  the  general   conclusion 
I  would  draw  from  these  figures  is  not  modified  by  this  dif- 
ference   between    generator    and    motor.      This    conclusion, 
which  must  be  apparent  to  anyone,   is   that   no  development 
of  a  revolutionary  character  can  be  looked  for  in  this  respect. 
Our  ability  to  convert  mechanical   energy  into  electrical,  or 
vice  versa,  has  reached  so  high  a  value  that  even  if  we  could 
obtain   perfection   itself   we   could   add   only   a   matter   of   10 
per    cent,    to    what    we    have    already    accomplished.      This 
conclusion    must    hold    unless    the    law    of    conservation    of 
energy  is  revoked,  and   I  am  not  predicting  any  suspension 
of  that  law. 

When  we  come  to  deal  with  the  efficiencies  by  which 
electrical  energy  in  one  form  is  transformed  into  electrical 
energy  of  another  form,  efficiencies  are  found  to  be  still 
higher.  The  efficiencies  of  some  of  our  larger  transformers, 
for  instance,  exceed  99  per  cent.  The  synchronous  con- 
verter, in  which  alternating  current  is  changed  into  direct, 
attains  efficiencies  approaching  98  per  cent.  It  is  evident 
that  perfection  itself  could  not  add  greatly  to  e-xisting  per- 
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formances  and  hence  nothing  revolutionary  may  be  expected 
along  this  line  in  the  future. 

When  we  come  to  consider  the  prime  mover,  we  find  a 
marvellous  improvement  in  recent  years.  Taking  up  first  the 
water-wheel,  the  early  attempts  to  develop  power  at  Niagara 
Falls  constitute  a  significant  commentary  upon  the  status 
of  the  waterwheel  at  that  time  (the  late  60's  and  the  early 
TO's).  About  that  time  the  building  of  what  is  now  known 
as  the  Schoellkopf  canal  at  Niagara  Falls  made  available  a 
head  of  about  315  feet  at  the  edge  of  the  clift  below'  the 
falls  on  the  American  side.  Of  this  315-ft.  head,  these  earli- 
est wheels  used  only  some  15  or  20  ft.  for  some  of  the  least 
progressive,  and  from  there  up  to  possibly  40  or  50  ft.  for 
the  more  progressive.  After  passing  through  the  wheels 
under  this  head,  the  water  was  then  discharged  at  the  face 
of  the  clifif  and  fell  uselessly  for  the  remainder  of  the  dis- 
tance, much  to  the  detriment  of  the  scenic  beauty  of  the 
bank.  And  not  only  was  it  impossible  at  that  time  to  obtain 
waterwheels  that  would  work  under  more  than  these  very 
hmited  heads,  but  the  efliciencies  of  such  as  were  used  were 
very  far  below  those  attainable  now.  To-day,  waterwheels 
have  no  limit  in  head,  except  that  imposed  by  the  strength 
of  available  materials,  and  efficiencies  ranging  up  to  90  per 
cent,  are  expected  as  matters  of  course.  Improvements  in 
waterwheel  design  will,  of  course,  continue,  but  perfection 
itself  would  add  but  a  matter  of  10  per  cent,  to  the  best  of 
our  modern  practice,  and  not  to  exceed  20  per  cent,  to  25  per 
cent,  to  the  worst.  Therefore,  in  waterwheels,  as  well  as  in 
motor  and  generator  practice,  we  are  approaching  the  limits 
set  by  natural  laws  almost  as  closely  as  human  ingenuity 
can  be  expected  to  attain.  No  startling  or  record-breaking 
developments  need  be  expected  along  these  lines  so  long 
as  the  law  of  conservation  of  energy  holds. 

The   Steam  Turbine 
In  thermodynamic  engines,  too,  the  last  few  years  have 
seen  marvellous  improvement.     The  reciprocating  engine  of 
Watt  has  largely  given  place  in  recent  years  to  the  steam 
turbine,  and  the  use  of  the  turbine  has  enabled  us  to  attain 
efticiencies   in    thermodynamic    conversion   that   were   out   of 
the  question  with  the  reciprocating  engine  of  Watt.     In  the 
thermodynamic  conversion  the  law  of  conservation  of  energy 
takes  a  peculiar  form.     No  conceivable  method  of  thermo- 
dynamic conversion  can  begin  to  transform  all  of  the  energy 
contained  in  a  lump  of  coal,  for  instance,   into  dynamic  or 
mechanical  form.     If  the  heat  contained  in  the  coal  is  used 
to   heat   a   fluid   and   that   fluid   is   used   in   a   thermodynamic 
engine,   the  maximum  mechanical   energy  that  can   be  taken 
from  that  engine  can  bear  no  greater  ratio  to  the  total  heat 
imparted   by  the   fuel  to  the  fluid  than  the  actual  range  of 
temperature  used  in  the  engine  does  to  the  maximum  abso- 
lute temperature  of  the  fluid  as  it  enters  the  engine.     The 
efficiency   which    would   result    by    the    use    of   this    ratio    of 
temperature    ranges   is   that   which   would    result    if   what   is 
known  as  the  "Rankine  cycle  cfticiency"  were  100  per  cent. 
Some  of  the  best  of  our  modern  steam  turbines  have  attained 

to  as  high  as  75  per  cent. — or  possibly  a  little  more of  this 

Rankine  cycle  efficiency.  In  these  most  perfect  engines, 
therefore,  perfection  itself  would  not  add  more  than  25 
per  cent,  or  such  a  matter.  It  should  be  particularly  borne 
in  mind  that  this  statement  is  true  only  of  the  best  of  modern 
practice.     It  is  not  true  that  the  average  of  modern  practice 
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attains  anywhere  near  this  degree  of  perfection.  It  is  only 
with  prime  movers  of  the  largest  size  and  most  modern 
design  and  construction  that  so  close  an  approach  to  the 
ideal  can  be  attained.  As  capacity  is  reduced  it  becomes 
rapidly  more  and  more  difficult  to  attain  the  higher  degrees 
of  economy  in  thermodynamic  machines.  This  must  always 
remain  one  of  the  potent  factors  in  the  economics  of  power 
supply.  It  is,  and  undoubtedly  always  will  be,  one  of  the 
fundamental  reasons  why  central  station  supply  of  electric 
service  must  prevail  as  against  isolated  plant  supply  for  the 
same  service.  The  central  station  can,  of  course,  use  units 
which  are  very  large  in  comparison,  and  can  be  worked  at 
much  higher  average  loads  than  must  necessarily  be  the 
case  with  an   isolated  plant. 

One  obvious  means  that  has  been  suggested  to  improve 
the  efficiency  of  the  thermodynamic  engine  is  to  increase 
the  temperature  range  through  which  the  working  fluid  is 
used.  When  using  water  or  steam  as  the  fluid  in  our  heat 
engine,  there  are  certain  practical  limitations  to  the  tem- 
perature range  which  is  available  and  the  temperature  range 
cannot  be  materially  extended  over  the  best  of  modern  prac- 
tice. The  only  two  ways  to  extend  this  temperature  range 
when  using  steam  are  to  increase  the  superheat  or  increase 
the  pressure.  Increasing  the  superheat  over  the  best  mod- 
ern practice  does  not  promise  results  commensurate  with  the 
expenditure  of  heat  to  obtain  this  superheat,  since  increas- 
ing the  temperature  at  one  end  of  the  heat  cycle  simply  in- 
volves a  loss  in  the  efficiency  at  the  other  end.  There  is  a 
rather  definite  limit  to  superheating  of  steam  beyond  which 
it  is  useless  to  go.  Increasing  the  steam  pressure  does  pro- 
mise results,  and  it  is  probable  that  the  tendencies  for  the 
future  developments  in  thermodynamic  engines  will  be  to- 
ward these  higher  steam  pressures. 

Mercury  as  Working  Fluid 

Another  promising  method  of  increasing  temperature 
range  is  that  to  which  attention  has  been  called  during  the 
last  year  or  two  by  Mr.  W.  L.  R.  Emmet,  of  Schenectady. 
He  has  called  attention  to  the  advantages  of  using  mercury 
as  the  working  fluid  in  a  heat  engine  for  temperature  ranges 
above  those  available  with  steam.  After  working  the  mer- 
cury through  a  given  temperature  range,  the  heat  remaining 
in  the  mercury  is  transferred  to  water  and  the  steam  thus 
made  available  is  again  worked  through  a  lower  temperature 
range.  The  advantages  of  this  are  that  the  steam  is  in 
practically  all  respects  the  same  as  in  standard  steam  tur- 
bine practice  and  the  mercury  cycle  is  closely  similar  to  the 
steam.  Additional  energy  is  made  available  from  the  same 
amount  of  initial  heat,  due  to  the  greater  temperature  range 
obtainable  by  the  use  of  the  mercury.  The  main  disadvantage 
is  the  poisonous  nature  of  mercury  vapor  and  the  difficulty 
of  absolutely  preventing  its  leakage  at  the  high  pressures 
and  temperatures  of  the  mercury  boiler.  These  practical 
difficulties  make  it  too  early  to  predict  whether  or  not  this 
method  will  work  out  as  a  feasible  solution  of  the  thermo- 
dynamic engine  problem.  However,  it  can  be  said  that  with- 
out some  such  method  or  device,  the  future  is  apt  to  bring 
no  revolutionary  improvements  in  thermodynamic  engines 
over  the  best  of  modern  practice.  Improvements,  of  course, 
will  undoubtedly  continue  to  take  place,  but  it  cannot  be 
hoped  that  the  improvements  of  the  future  will  be  of  the 
same  revolutionary  character  as  the  improvements  in  the 
thermodynamic  engine  which  have  taken  place  within  the 
last  10  or  15  years.  Here  again  we  are  approaching  so  close 
to  the  law  of  conservation  of  energy  that  it  is  safe  to  make 
a  prediction  of  this  nature. 

Capacity  of   Units   Unlimited 
In  the  matter  of  size  and  capacity  of  generating  units,  it 
can  safely  be  said  that  this  is  a  consideration  that  will  here- 
after be   fixed  by   the  conditions  to  be   met   and   not   by  any 


inherent  limitation  in  our  ability  to  produce  units  of  any 
desired  output.  We  now  have  units  of  30,000  kw.  capacity 
in  service  and  still  larger  ones  projected,  and  no  limitations 
of  design  or  material  appear  of  such  a  nature  as  to  place  a 
stop  to  further  progress  along  the  same  line. 

At  Omaha,  in  June,  1898,  the  then  president  of  our  In- 
stitute, Dr.  A.  E.  Kennelly,  made  an  inaugural  address  upon 
the  topic,  "The  Present  Status  of  Electrical  Engineering." 
This  address  constitutes  a  very  convenient  milestone  by 
which  to  judge  our  progress  since  that  time,  and  in  this 
address  I  will  take  the  liberty  of  quoting  freely  from  this 
1898  address  of  Past  President  Kennelly.  In  the  matter  of 
generator  sizes,  he  says,  "In  1884  a  50-kw.  dynamo  was  con- 
sidered a  large  machine,  while  a  100-kw.  Edison  steam  dyna- 
mo was  justly  called  a  'jumbo.'  At  present  the  largest  size 
of  generator  built  or  building  is  of  4G00-kw.  capacity."  In 
the  fourteen  years  from  1884  to  1898  the  maximum  size  of 
generator  therefore  increased  46-fold,  while  in  the  seventeen 
years  since  that  time,  the  increase  has  only  been  about  7-fold. 
While  the  increase  in  capacity  therefore  has  been  a  marked 
one,  the  rate  of  increase  has  not  been  so  rapid  during  the 
last  17  years  as  it  was  in  the  previous  14  years,  a  result 
W'hich  naturally  might  have  been  anticipated.  The  future  will 
undoubtedly  continue  to  produce  larger  and  larger  capacity 
machines,  the  limit  as  to  size  being  dictated  by  plant  capa- 
city and  economic  considerations  and  not  by  any  inability  to 
produce  the  larger  sizes. 

Decreased  Cost  of  Apparatus 

In  the  matter  of  selling  price  of  such  apparatus  the  fol- 
lowing extract  from  Kennelly  in  1898  may  be  of  interest: 
"The  price  of  dynamos  in  1882  was  about  20  cents  per  watt 
of  output,  while  dynamos  of  similar  running  speed  for  com- 
paratively small  sizes  without  switchboards  now  cost  about 
2  cents  per  watt."  The  speed  and  size  of-  these  units  is  not 
mentioned,  but  it  may  be  said  in  comparison  that  nowadays 
prices  are  frequently  quoted  below  one-half  cent  per  watt. 
In  this  respect  again,  the  improvement  in  the  last  17  years 
has  not  been  so  marked  as  it  was  in  the  14  years  previous, 
a  result  that  is  only  to  be  expected.  In  the  next  succeeding 
period  it  is  probable  that  a  still  smaller  degree  of  improve- 
ment will  occur.  We  arc  approaching  a  saturation  point  in 
this   respect. 

It  may  be  well  to  point  out  some  of  the  reasons  for  this 
approach  to  saturation  in  the  matter  of  costs.  The  two  fund- 
amental costs  of  electrical  apparatus  are  those  of  labor  and 
material.  In  regard  to  the  item  of  labor,  I  submit  that  it  is 
safe  to  predict  that  the  tendency  for  the  future  will  be  for 
the  cost  of  labor  to  increase  rather  than  decrease.  Econ- 
omies in  the  use  of  labor  will  undoubtedly  take  place  by  the 
introduction  of  the  methods  of  scientific  management,  etc., 
but  these  need  not  be  expected  to  be  revolutionary  in  char- 
acter so  far  as  cost  of  apparatus  is  concerned.  The  tendency 
of  the  labor  item  will  unquestionably  be  toward  appreciation 
rather   than   depreciation. 

In  regard  to  the  item  of  material,  modern  design  has 
approached  very  close  to  the  physical  limits  of  available  ma- 
terials. Take,  for  instance,  the  property  of  permeability  pos- 
sessed by  irons.  With  higher  permeability,  making  available 
greater  flux  densities,  the  cost  of  electrical  apparatus  might 
be  considerably  reduced.  That  the  future  will  bring  some  im- 
provement in  this  respect  is  unquestionable;  but  it  is  fur- 
ther highly  improbable  that  this  improvement  will  be  of 
such  a  revolutionary  character  as  to  cause  any  sweeping 
change    in    the    cost   of   electrical   apparatus. 

((  oncUiiIcd    in    Nov.    1    issue) 


The  township  council  of  Brantford  township  have  passed 
a  by-law  authorizing  an  agreement  witli  tlie  llydro-elcctric 
Power  Commission  of  Cnlario  for  ;i  sup|ily  of  Iii.;hl  and 
power. 
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Railway  Equipment  for  5000  Volts,  D.C.— A 

Description  of  the  Experimental  Line 

of  the  Michigan  Traction  Co. 

By  Mr.  Clarence  Ranshaw 

On  June  1st,  l'.)15,  about  2.00  a.m..  .5,000  volt  direct 
current  was  applied  for  tbe  first  time  to  the  motors  and 
control  installed  by  the  Westinghouse  Electric  &  Mfg.  Co. 
for  a  service  test  of  6  months  or  a  year  on  its  Grass  Lake 
and  Wolf  Lake  Divisions.  It  is  expected  that  this  event 
will  prove  a  memorable  one  in  the  list  of  important  con- 
tributions toward  advancing  the  art  of  electric  railroading. 
While  there  were  a  few  wrong  connections  and  adjustments 
at  the  start,  as  is  always  the  case  in  the  initial  operation  of 
any  new  equipment,  these  were  of  a  minor  nature  and  were 
easily  overcome;  the  car  has  now  made  over  3,000  miles  in 
commercial  service.  A  description  of  equipment  and  of  the 
reasons  leading  to  its  installation  are  given  in  the  following 
article. 

In  the  use  of  direct  current  for  electric  railways,  the 
trolley  voltage  of  600,  so  long  considered  the  limit,  has. 
during  the  past  few  years  been  increased  to  1,200  and  then 
to  1,500  volts.  The  lines  where  this  was  first  done  operated 
with  such  universal  success  that  these  voltages  quickly  be- 
came common  and  are  now  firmly  established  as  standards 
for  interurban  work.  This  development  has  been  of  great 
importance  to  the  art  of  electrical  railroading,  effecting 
essential  economies  in  the  cost  of  construction  and  opera- 
tion and  making  possible  the  handling  of  heavier  train 
units  on   light   railway  lines. 

•  So  few  were  the  difficulties  experienced  in  building  and 
operating  apparatus  for  1,200  and  1,500  volts  and  so  similar 
to  those  for  600  volt  apparatus  were  the  requirements  found 
to  be,  that  the  probable  success  of  further  increases  in  volt- 
age was  quickly  foreseen.     For  interurban  lines,  however,  so 


Curve  Pu I  1-0 fJ  Hanger 


600  Volt  Cap  and  Cone  I     I  "PG "  Porcelain  Stain  Insulators  I 

Insulator 

600  Volt  Trolley  Line  Insi^ator       Line  Construction  Revised  tor 

5000  Volts 


Fig.  1. 

great  a  mileage  can  be  operated  economically  at  1,200  and 
1,500  volts  and  these  voltages  lend  themselves  so  readily  to 
the  interchangeable  operation  of  the  same  cars  on  GOO  volts 
also,  that  no  further  increases  seemed  necessary.  For  heavy 
electric  traction,  though,  even  a  voltage  leaves  much  to  be 
desired  and  the  increasing  interest  in  this  branch  of  the  art 


led  to  several  installations  at  2,400  volts.  Here  again,  it 
was  at  once  apparent  that  even  at  2,400  volts,  the  limiting 
d.   c.   trolley   voltage   had   not  yet   been   reached. 

The  next  step  on  a  commercial  basis  was  the  electrifica- 
tion of  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  not  yet 
in  operation  which  will  use  a  trolley  voltage  of  3,000.  Even 
this  voltage  while  it  will  no  doubt  give   excellent  results  in 
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Fig.  2. 

the  case  at  hand,  is  not  sufficiently  high  to  eliminate  current 
collection  from  among  the  serious  problems  in  the  design 
of  large  locomotives  as  is  done  by  the  use  of  11,000  volts 
a.  c.  or  to  hold  the  number  of  substations  and  the  cost  of 
line   copper   within    the   desired   bounds. 

With  direct  current  railway  apparatus  at  this  stage  of 
its  development,  it  appeared  to  the  engineers  of  the  West- 
inghouse company  studying  the  situation,  that  railway  ap- 
jiaratus  for  5,000  volts  d.  c.  might  be  entirely  feasible.  It 
also  appeared  that  with  practical  apparatus  for  this  voltage 
available,  the  problems  of  distributing  and  collecting  the 
necessary  power  for  the  largest  locomotives  likely  to  be 
required  could  be  readily  solved,  so  that  further  increases 
in  voltage  would  then  be  unnecessary.  It  was  realized  from 
experience  with  this  use  of  1,300  and  1,500  volts  that  an 
unnecessary  multiplicity  of  voltages,  with  comparatively 
slight  difference  between  them,  tended  to  lead  away  from 
tlie  broad  ideas  of  standardization  which  have  heretofore 
proved  so  valuable  to  American  railroads  and  that  such  a 
multiplicity  of  voltages  thus  tended  to  handicap  the  industry. 
It  was  evident,  therefore,  that  in  view  of  the  tendency  toward 
high  voltages  d.  c.  for  certain  classes  of  electrification  it  was 
desirable  to  determine  as  quickly  as  possible  whether  appar- 
atus for  use  at  5,000  volts  was  practicable  or  not  and  if  so, 
to  adopt  it  as  soon  as  possible  as  a  standard  instead  of  in- 
creasing the  voltage  by  small  steps  in  each  successive  in- 
stallation. 

While  a  great  deal  of  information  can  of  course  be 
gathered  from  factory  tests,  it  was  obvious  that  actual  com- 
mercial service  was  the  only  really  satisfactory  way  in  which 
the  success  of  railway  apparatus,  differing  in  so  many  par- 
ticulars from  previous  practice,  could  be  conclusively  demon- 
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stratcd  and  it  was  to  secure  such  a  demonstration  that   the 
experimental    equipment    described    was    installed. 

The  Line 

Of  the  lines  of  the  Michigan  United  Traction  Co.  the 
section  from  Jackson  to  Grass  Lake  is  11.4  miles  long,  2 
miles  of  which  is  in  the  city  of  Jackson  itself,  over  tracks 
of  the  500  volt  city  lines.  At  Wolf  Lake  Junction,  9.24 
miles  from  the  Jackson  terminal  a  branch  extends  2.71  miles 
to  Wolf  Lake  at  which  there  is  a  small  colony  of  summer 
cottages. 

From  the  latter  part  of  May  to  the  latter  part  of  Sep- 
tember  the   service   requires   two   cars,   except   for   one    trip 
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late  at  night.  Opportunities  for  running  the  5,000  volt  car 
during  this  period  therefore,  were  somewhat  limited.  Dur- 
ing the  remainder  of  the  year,  however,  a  single  car  service 
is  sufficient  and  when  this  goes  into  effect  in  the  near  future. 
it  is  expected  that  the  high  voltage  car  will  perform  prac- 
tically the  entire  service  and  thus  be  given  a  thorough  test. 

In  revising  the  600  volt  trolley  line  for  use  on  5,000 
volts,  the  construction  was  modified  as  shown  in  Fig.  1. 
It  will  be  seen  that  the  revision  consisted  merely  in  re- 
moving the  usual  600  volt  insulator  and  replacing  it  by  a 
type  P.G.  porcelain  strain  insulator  located  in  the  span  wire 
at  each  side. 

The  5,000  volt  trolley  is  separated  from  the  500  volt  one 
at  the  outskirts  of  Jackson,  by  an  insulated  section  of 
shghtly  greater  length  than  the  car.  This  is  normally  dead, 
but  by  holding  a  long  rope  attached  to  an  air  brake  switch 
on  an  adjacent  pole,  it  can  be  energized  with  5,000  volt 
current.  When  the  car  is  coming  from  the  500  volt  line, 
it  is  stopped  on  the  dead  section  until  the  changeover  switch 
has  been  thrown.  By  holding  the  rope,  the  section  is  then 
energized  with  5,000  volt  power  until  the  car  has  left  it, 
after  which  the  rope  is  released  and  the  section  again  be- 
comes dead.  When  the  car  is  coming  from  the  5,000  volt 
line,  it  coasts  entirely  over  the  insulation  section  to  the 
500  volt  line  and  the  changeover  switch  is  then  placed  in 
the  500  volt  position. 

The   Sub-station 

Direct  current  power  at  5,0UU  volts  for  operating  the 
car  is  obtained  from  steel  tank,  mercury  vapor  converters 
located  in  the  sub-station  at  Grass  Lake,  which  supplies  600 
volt  power  for  the  normal  operation  of  the  line  and  for 
operating  a  neighboring  line  of  the  Detroit  United  Rail- 
ways. Three  of  these  converters,  with  their  a.  c.  terminals 
connected  one  set  to  each  phase  of  the  400  volt,  3  phase, 
GO  cycle  bus  bars  of  the  station  and  their  d.  c.  terminals 
connected  in  series  as  shown  in  Fig.  2,  are  used  for  normal 
operation  and  a  fourth  is  installed  as  a  spare  unit. 

The  use  of  vapor  converters  for  supplying  power  is  in 
no  way  an  essential  part  of  the  test  for  the  5,000  volt  equip- 
ment but  is  an  entirely  separate  experiment.  These  con- 
verters seemed  to  afTord  the  most  convenient  and  inexpen- 
sive means  for  obtaining  power  at  the  desired  voltage,  par- 
ticularly in  view  of  the  small  space  available   in   the  slalinn 


for  the  installation  of  additional  apparatus,  and  they  were 
adopted  for  this  reason.  As  it  was,  the  transformers  had 
to  be  located  out  of  doors  and  the  converters  themselves 
crowded  into  an  out-of-the-way  corner.  This  installation 
is  the  first  in  which  vapor  converters  have  been  connected 
in  this  way  to  a  3-phase  circuit  or  have  been  used  to  pro- 
duce so  high  a  direct  current  voltage.  It  is  also  the  first 
case  in  which  converters  of  the  steel  tank  type  have  been 
operated   from   (JO  cycle  power. 

The  Car 

The  most  interesting  and  important  items  of  the  instal- 
lation are  of  course  the  car  and  its  equipment.  Car  No.  62 
is  a  standard  wooden  interurban  car,  approximately  56  ft. 
long  overall  and  30  ft.  9  in.  between  bolster  centres,  weighing 
approximately  40  tons  complete  with  equipment  but  without 
load.  The  equipment  consists  of  4  motors,  each  rated  at 
100  h.p.,  2,400  volts,  connected  two  in  series  for  operating 
on  5,000  volts,  together  with  a  suitable  outfit  of  type  HB 
unit  switch  control.  Operation  in  the  city  of  Jackson  is 
provided  for  by  a  changeover  switch  which  re-groups  the 
motors   for  the  service. 

The  gearing  is  such  that  the  car  attains  a  free  running 
speed  on  the  level  of  about  48  miles  per  hour  on  5,000  volts, 
or  20  miles  per  hour  on  500  volts.  When  running  at  full 
speed  on  the  former  voltage,  it  requires  approximately  30 
amperes  with  a  maximum  during  acceleration  of  about  2J^ 
times  this  amount.  The  car  is  particularly  "snappy"  in  its 
action  and  accelerates  rapidly  yet  smoothly  on  both  volt- 
ages. 

The  Motors 

The  use  of  so  high  a  voltage  as  2,500  at  the  terminals 
of  each  motor  is  made  possible  by  the  fact  that  the  motors 
are  of  the  double  armature  type.  In  this  type  of  motor 
each  field  frame  contains  two  entirely  separate  armatures 
with  independent  pinions  which  are  connected  together  by 
meshing  in  a  common  gear.  While  the  voltage  at  the  ter- 
minals of  a  motor  is  2,500  therefore,  that  on  any  one  com- 
mutator is  limited  to  1,250. 

This  principle,  perhaps,  will  be  more  clearly  understood 
by  reference  to  the  sketches.  Fig.  3,  where  the  arrangement 
of  this  type  of  motor  as  compared  to  the  usual  600  or  1.200 
volt  railway  motor  is  shown  in  diagramatic  form.  While  this 
motor  looks  extremely  deep  as  compared  to  the  more  nearly 
circular  forms  in  general  use,  there  was  no  difficulty  in  mount- 
ing it  on  37-in,  wheels  with  entirely  satisfactory  clearance,  Ac- 
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cess  to  the  upper  brushes  is  obtained  by  the  usual  commu- 
tator lid  at  the  top  of  the  motor.  The  lower  ones  can  be 
easily  reached  from  a  pit  throu.uh  a  similar  oiuMiing  at  the 
liottom. 

The  Control 
()penin,g  and  closing  of  the  5.000  volt  circuit  is  acconi- 
plislud  l)y  switches  of  the  double  break  type  so  that  a  large 
number  of  circuit  opening  breaks  in  series  is  olitained  with 
a  comparatively  small  numlier  of  switches,  Tlie  general 
arrangement  of  these  switches  as  compared  with  the  single 
break  electro-pneumatic  switches  ordinarily  emiiloyed  for 
lilKl   nr    1,200   voll    e(|iiipnu-nts   is   shown    in    diagramatic    form 
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in  sketch,  Fig.  4.  Certain  additional  switches  which  are 
never  subjected  to  high  voltage,  are  of  the  ordinary  600 
volt  type. 

Power  for  operating  the  air  compressor,  arc  headlight, 
car  lights  and  control  circuits  is  obtained  from  a  150  volt, 
storage  battery,  which  is  charged  by  being  connected  in 
series  with  the  motors  during  5,000  volt  operation  and  by 
being  connected  to  the  trolley  through  a  resistance  during 
500  volt  operation.  The  battery  is  protected  from  the  action 
of  heavy  peak  loads  by  a  set  of  counter  e.m.f.  cells  con- 
nected in  parallel  with  it.  These  act  as  a  safety  valve  and 
shunt  off  some  of  the  motor  current  from  the  battery  in 
case  this  exceeds  the  safe  capacity  of  the  latter.  Experience 
has  proven  that  in  the  case  of  this  equipment  the  battery  is 
of  such  ample  size  that  the  counter  e.m.f.  cells  are  really 
not  necessary  and  could  be  omitted. 

Overload  protection  is  afforded,  as  is  usual  with  equip- 
ments of  unit  switch  control,  by  an  overload  trip  relay.  This 
relay,  on  being  operated,  causes  all  of  the  main  circuit 
breaking  switches  of  equipment  to  open  and  thus  cut  off 
power.  The  changeover  switch  for  modifying  the  connection 
for  500  volt  operation  is  of  the  oil  insulated  type  and  is 
manually  operated  by  a  suitable  lever  at  the  side  of  the  car. 
The  trolleys  are  of  the  ordinary  wheel  type;  each  is  mounted 
on  a  suitable  insulated  base.  Protection  in  handling  the 
trolleys  is  afforded  by  a  long  wooden  insulator  inserted  in 
each  of  the  ropes.  The  reverser,  resistance,  master  con- 
trollers, control  switches,  etc.,  are  of  the  usual  type  and 
require  no  particular  comments. 

The  Results  and  Conclusions 

The  development  of  this  equipment  along  the  lines  de- 
scribed has  been  so  straightforward  and  difificulties  of  every 
kind  have  been  so  noticeable  by  their  absence  that  the  case 
seems  a  most  remarkable  one.  Operating  as  circumstances 
permitted,  for  one  or  two  round  trips  per  night,  since  the 
initial  trial  June  1st,  the  car  has  now  made  approximately 
;;.flOO   miles   with   a   record   of  100   per   cent.     The   equipment 


Fig.  5. 

has  not  required  repairs  of  any  kind,  nor  even  cleaning,  and 
it  has  not  given  a  minute's  trouble.  The  commutators  of 
the  motors  have  taken  on  an  excellent  polish  and  many  of 
the  switches  in  the  control  look  as  though  they  had  never 
been  subjected  to  current.  Owing  to  the  intermittent  run- 
ning which  has  been  necessary  so  far,  the  mileage  is  of 
course  small,  but  for  the  class  of  troubles  which  would  be 
most  expected  on  such  an  equiptnent,  intermittent  periods 
of  running  and  of  standing  without  attention,  probably  afford 
as  severe  a  test  in  many  ways  as  a  much  greater  mileage 
made  by  more  continuous  operation. 

Without  any  particular  effort  to  secure  small  dimensions 
or   light   weight,    it   has    been    easily    possible    to    mount    the 


apparatus  on  this  small  car  without  crowding  and  without 
placing  any  parts  under  the  platforms.  The  weight  of  the 
complete  motors  is  not  excessive  and  the  armatures  are 
particularly  small  in  diameter  and  light  in  weight.  Commu- 
tators and  brushes  are  reduced  to  a  minimum  so  that  at 
least  two  of  the  ideal  characteristics  for  railway  motors 
have  been  thus  secured.  The  high  voltage  switches  are  small 
in  dimensions  and  the  entire  control  equipment  is  reasonable 
in  weight  and  moderate  in  its  space  requirements. 

While  it  might  be  expected  that  in  handling  current  at 
so  high  a  voltage  excessive  arcing  would  result,  it  has  been 
found  that  on  account  of  the  extremely  small  currents  re- 
quired and  the  greater  number  of  brakes  in  series,  the  re- 
sults are  just  the  opposite.  With  the  covers  of  the  switch 
groups  removed,  the  car  locked  by  the  brakes,  and  the  con- 
trol thrown  on  and  off,  the  arcing  at  the  switches  on  this 
car  with  5,000  volts  on  the  trolley  is  noticeably  less  than 
when  a  600  volt  car  is  handled  in  the  same  way. 

An  incidental  effect  of  considerable  interest  is  the  oper- 
ation of  the  car  lights  and  auxiliary  circuits  from  a  storage 
battery,  so  that  a  brilliant  uniform  illumination  is  secured 
at  all  times.  Until  the  crews  became  used  to  this  feature, 
it  sometimes  led  to  amusing  results  on  account  of  the 
trolley  coming  off  of  the  wire  and  the  men  not  noticing  it 
because   the   lights   continued   to   burn. 

One  of  the  fundamental  requirements  of  any  system  of 
electrification,  in  order  that  it  may  be  generally  applicable 
with  best  results,  is  that  it  shall  be  suitable  for  operating 
small  multiple  unit  cars  as  well  as  large  locomotive  imits. 
It  is  obvious  from  this  installation  that  the  5,000  volt  d.  c. 
system  can  readily  meet  this  requirement,  as  the  present  car 
and  equipment  is  smaller  than  it  has  heretofore  been  pos- 
sible to  secure  even  for  2,400  volt  service. 


Order  of  Commissioner  Robson  re  Measures  of 

Prevention  of  Electrolysis  Damage  to 

Underground  Cables  and  Mains 

in  City  of  Winnipeg 

The  order  of  Commissioner  Robson  in  the  matter  of 
the  application  of  the  city  of  Winnipeg  to  compel  the  Win- 
nipeg Electric  Railway  Company  to  establish  proper  mea- 
sures for  the  prevention  of  damage  to  the  underground 
cables  and  the  mains  by  electrolysis  by  electrical  currents 
from  the  electric  railway  system  of  the  company  is  being 
appealed  on  the  ground  of  lack  of  jurisdiction  of  the  Com- 
mission.    Commissioner  Robson's  order  reads  as  follows: — 

(1)  Every  rail  joint  in  the  tracks  of  the  electric  railway 
system  of  the  said  company  shall  be  so  constructed  and 
maintained  that  its  resistance  does  not  exceed  the  resistance 
of  eight  (8)  feet  of  continuous  rail.  Tests  of  the  resistance  of 
rail  joints  shall  be  made  and  recorded  at  least  once  every 
year,  and  when  defective  joints  are  found  they  shall  be 
promptly  repaired. 

(2)  The  two  rails  of  every  single  track  in  the  said  sys- 
tem, and  the  four  rails  of  every  double  track,  shall  be  main- 
tained adequately  cross-bonded,  and  all  special  track  work 
shall  be  spanned  by  copper  wire  jumpers  of  adequate  cur- 
rent-carrying capacity. 

(.■!)  All  conductors  which  connect  the  tracks  of  the  elec- 
tric railways  in  the  said  system  to  the  direct-current  supply 
stations  shall  be  insulated  from   the  earth. 

(4)  No  metallic  connections  shall  be  permitted  by  the 
said  company  in  its  system  between  water,  gas  or  other 
underground  pipes  and  any  part  of  the  electric  circuit  of  the 
electric   railway. 

(5)  The  rails  or  other  metallic  conductors  forming  parts 
of  current-carrying  electric  circuits  of  the  said  electric  rail- 
way system,  which  are  not  insulated  from  earth,  shall  be 
designed,   constructed,  operated  and  maintained,   so  that  the 
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average  potential  difference  during:  any  ten  (10)  consecutive 
iniiuitcs  between  any  two  points  one  thousand  (1000)  feet 
or  less  apart  on  said  rails  or  other  metallic  conductors  will 
not  exceed  one  (1)  volt,  and,  further,  so  that  the  average 
potential  difference  during  any  ten  (10)  consecutive  minutes 
between  any  two  points  more  than  one  thousand  (1000)  feet 
apart  on  said  rails  or  other  metallic  conductors  within  the 
area  comprised  by  Winnipeg  (including  Elmwood)  and  St. 
Boniface,  will  not  exceed  seven  (7)  volts,  (approximately 
the  value  adopted  by  the  British   Board  of  Trade). 

On  account  of  the  concentration  and  great  importance 
of  the  underground  structures  in  the  neighborhood  of  the 
corner  of  Portage  Avenue  and  Main  Street,  Winnipeg,  all 
feeders  connecting  to  the  tracks  within  a  radius  of  fifteen 
hundred  feet  from  the  said  corner  shall  be  so  proportioned 
as  to  maintain  their  connection  points  in  the  tracks  at  the 
same  or  slightly  lower  potential  than  the  tracks  at  the  said 
corner  during  peak  load.  Owing  to  the  proximity  of  the 
city  water-works,  and  of  the  important  water  main  leading 
to  the  said  works,  to  Sub-station  No.  8  on  Logan  Avenue, 
at  McPhillips  Street,  all  feeders  from  the  said  station  to  the 
tracks  shall  be  proportioned  for  substantially  the  same  volt- 
age drop  during  peak  load.  The  track  voltage  requirements 
of  this  recommendation  are  to  apply  only  to  normal  operat- 
ing conditions  on  a  business  day,  and  not  to  occasional  ab- 
normal conditions  in  street  railway  traffic  brought  about,  for 
example,  by  fires,  storms,  or  holiday  crowds.  If  at  any  time 
such  difference  of  potential  exceeds  the  above  the  company 
shall  take  immediate  steps  to  bring  it  below  such  limit. 

(6)  Potential  wires  insulated  from  earth  shall  be  in- 
stalled by  the  company  in  the  district  of  every  sub-station 
of  the  company  whereby  contact  may  be  made  to  the  tracks 
at  each  point  where  a  return  feeder  from  this  station  con- 
nects to  the  tracks,  at  the  feeding  limits  of  each  sub-station 
on  the  principal  track  lines  where  these  terminate  within 
the  limits  of  Winnipeg  (including  Elmwood)  and  St.  Boni- 
face, and  at  the  points  where  principal  track  lines  cross  the 
limits  comprising  Winnipeg  (including  Elmwood)  and  St. 
Boniface.  These  potential  wires  shall  terminate  in  the  sub- 
stations in  such  a  way  that  they  can  be  conveniently  con- 
nected to  an  indicating  volt-meter  and  to  a  24-hour  record- 
ing voltmeter.  One  voltmeter  of  each  type  shall  be  provided 
for  each  direct-current  supply  station,  so  arranged  that  the 
potential  difference  between  any  two  of  the  above  described 
points  in  the  track  system  can  be  measured  or  automatically 
recorded.  .\  potential  wire  shall  also  be  connected  to  a 
nearby  water  pipe  by  means  of  which  the  potential  of  the 
negative  bus-bar  referred  to  earth  may  be  measured  or 
recorded. 

Tests  to  be  Made 

(7)  By  means  of  the  potential  wires  and  voltmeters  pro- 
vided for  in  clause  (6)  above,  the  following  measurements 
and  records  shall  be  obtained:  The  average  potential  dif- 
ference between  the  tracks  at  a  feeder  connection  point  near 
the  sub-station  and  each  other  feeder  connection  point,  shall 
be  determined  from  readings  of  the  indicating  voltmeter 
taken  and  recorded  for  a  period  of  about  five  minutes  dur- 
ing the  peak  load  hour,  once  every  month.  From  such  test 
the  point  in  the  tracks  which  is  at  the  lowest  potential  shall 
be  determined.  A  twenty-four-hour  record  of  the  potential 
difference  between  each  point  in  llu-  tracks  at  the  feeding 
limits  or  at  the  city  boundary  anil  the  tracks  at  the  point 
of  lowest  potential  shall  then  l)e  determined  once  every 
month,  on  a  normal  business  day.  The  potential  difference 
between  the  negative  bus-bar  and  a  nearby  city  water  pipe 
shall  also  be  ol)tained  at  least  once  every  day  during  peak 
load.  If  this  potential  difference  should  fall  at  any  time  to 
such  a  low  value  as  to  indicate  grounding  of  the  negative 
bus-bar,  steps  shall  lie  taken  by  the  said  company  to  re- 
move  the  ground  connection. 


(8)  All  records  of  the  tests  described  in  the  foregoing 
clauses,  as  well  as  the  recording  meters  and  meter  charts 
shall  be  open  to  inspection  from  time  to  time  by  an  author- 
ized representative  of  the  Commission.  True  copies  of  all 
records,  as  soon  as  completed,  shall  be  forwarded  by  the 
company  to  this  Commission,  as  also  recording  meter  charts, 
within  twenty-four  hours  after  the  taking  of  such  records 
and  charts. 

(9)  After  the  work  required  by  Clauses  1,  3,  3,  4,  5  and 

6  of  this  order  has  been  done,  in  every  case  all  drainage  con- 
nections from  underground  lead  cable  sheaths  to  railway 
return  circuit  in  Winnipeg,  shall  in  every  instance  be  opened 
and  kept  open,  and  tests  of  the  potential  of  these  cable 
sheaths  referred  to  other  structures  and  of  current  on  the 
cable  sheaths,  shall  (on  twenty-four  hours'  written  notice 
to  the  owner  of  such  cable  sheaths  of  the  time  and  place 
at  which  the  test  is  to  be  made),  be  made  by  the  company 
to  determine  the  electrolysis  condition  of  such  cable  sheaths. 
If,  in  such  case,  cable  sheaths  shall  be  found  to  require 
additional  protection,  a  limited  amount  of  electrical  drainage 
may  be  applied  by  the  company  upon  application  to  this 
Commission  on  notice  to  the  owner  of  the  cable  sheath,  and 
subject  to  such  directions  as  may  be  then  given  by  this 
Commission.  Such  drainage  connections  must  be  arranged 
to  apply  equally  to  all  of  the  underground  cable  systems, 
so  as  to  avoid  setting  up  serious  potential  differences  be- 
tween the  lead  sheaths  of  the  different  cable  systems.  They 
must  also  be  so  arranged  and  maintained  as  to  drain  off 
the  least  current  consistent  with  the  complete  protection 
of  the  cables  and  without  setting  up  dangerous  voltages  to 
other  underground  structures.  A  suitable  fuse,  a  knife  switch, 
and  an  ammeter,  shall  be  installed  in  each  drainage  connec- 
tion, and  daily  readings  of  the  current  drained  from  the 
cables  during  the  peak  load  hour  shall  be  obtained  and  re- 
corded. The  drainage  connection  must  be  opened  whenever 
the   station   is   not   in   operation. 

In  Future  Construction  Work 

(10)  In  future  constructions  and  reconstructions  of  direct 
current  electric  railways  employing  the  running  tracks  as 
part  of  the  electric  circuit,  such  track  construction  shall  be 
employed,  in  addition  to  that  already  required  by  the  pre- 
vious clauses,  as  will  give  the  greatest  practicable  resistance 
between  tracks  and  earth  for  the  existing  conditions.  With- 
out limiting  the  foregoing  this  must  be  done  particularly 
where  such  railways  cross  or  run  close  to  underground  pipe 
or  cable  lines. 

(11)  In  future  constructions  or  reconstructions  by  the 
company  (within  the  Province  of  Manitoba,  but  excepting 
the  cities  of  Winnipeg  and  St.  Boniface,  which  are  covered 
by  the  previous  clauses)  of  direct  current  electric  railways 
employing  the  running  tracks  as  part  of  the  electric  circuit. 
Clauses  numbers  1,  3,  .3  and  4  shall  be  complied  with  by  the 
company,  and,  in  addition,  such  track  construction  shall  be 
employed  by  the  company  as  will  give  the  greatest  practicable 
resistance  between  tracks  and  earth  in  the  existing  condi- 
tions. If  such  electric  railways  operate  within  limits  where 
there  is  valuable  underground  property  which  may  be  en- 
dangered by  electrolysis,  the  track  voltage  limitations,  the 
potential  wires  for  measuring  these  voltages,  and  the  periodic 
tests   of   these   voltages,   as   required    in    Clauses    numbers    0, 

7  and  8  hereof,  shall  be  comjilicd  with  within  Iho  limits 
affected. 

(12)  That  the  Winnipe.g  l-"lectric  Railway  Company  shall 
prosecute  the  herein   specified  work  and  equipment   to  corn- 
Note. — Clauses    Xunibeis   1,   2.  '.i  iiiul  4   of   tlie   foregoiiiR  .iic   to  apply 

lo  the  railway  lines  of  tlie  company,  .is  far  as  these  lines  arc  supplied 
with  direct  current  fioni  the  sub-stations  located  within  or  near  the 
limits  of  WinntitcK.  Clauses  Ntinihers  .'i.  (i  an<l  7,  however,  are  not 
made  to_  apply  tt>  the  lines  cxtcndiiiK  beyond  the  liiuit.s  of  Winnipen  ami 
.St.  lloniface,  because  these  lines  aie  Reneially  locatcil  on  cininliy  roads 
where  the  tracks  can  be  substantiallv  instdated  from  Kiound,  and  where 
there  arc  at  present  PQ  \itirlcrgrouna  structures  wllicli  could  be  affected 
by   electrolysis. 
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pletion  by  midnight  of  the  :ilst  day  of  October,  A.D.  1910. 
That  immediate  action  shall  be  taken  by  the  company  to 
prosecute  the  work  and  that  monthly  progress  reports  be 
delivered  by  the  company  to  this  Commission.  The  work 
accomplished  from  month  to  month,  after  this  order  goes 
into  effect,  must  be  such  as  to  show  that  all  diligence  is  be- 
ing wrought  to  execute  this  order.  In  the  event  of  want 
of  diligence  from  month  to  month,  as  aforesaid,  by  the  com- 
pany in  carrying  out  the  work  hereby  ordered  the  City  may 
apply  to  this  Commission  for  the  imposition  of  penalty  for 
delay  or  for  such  other  order  as  may  appear  proper.  The 
company  shall,  in  the  construction,  maintenance  and  opera- 
tion of  its  electric  railway  system,  continuously  observe  and 
perform  all  the  directions  contained  in  this  order. 

(13)  That  in  the  design  and  construction  of  the  insulated 
return  feeder  system  as  required  under  this  order,  the  Win- 
nipeg Electric  Railway  Company  shall  employ  a  safety  factor 
of  1.5,  that  is  to  say  in  determining  the  amount  of  copper 
required  in  the  return  feeders  to  reduce  the  voltage  drop 
to  the  limit  prescribed  under  Clause  5,  which  will  be  esti- 
mated theoretically  under  the  normal  peak  load  conditions, 
such  amount  shall  be  increased  by  fifty  per  cent,  of  itself  to 
insure  the  fulfilni'-nt  of  the  requirements  under  varyin.g  oper- 
ating conditions. 

(14)  That  in  the  installation  of  insulated  return  feeders 
and  potential  wires  along  Portage  Avenue  from  Victoria 
Street  to  the  St.  James  sub-station,  and  on  Main  Street  from 
Graham  .\venue  to  Sutherland  Avenue,  all  wires  and  cables 
shall  be  placed  underground  in  conduits  of  the  company  laid 
in  streets  as  either  already  existing,  or  (as  to  Main  Street) 
to  be  constructed  according  to  the  plans  heretofore  approved 
for  that  purpose  by  the  Council  of  the  said  City  of  Winnipeg. 

(15)  In  the  event  of  the  herein  specified  work  and  equip- 
ment not  being  completed  by  midnight  of  October  .31,  1916, 
the  Winnipeg  Electric  Railway  Company  shall  pay  a  penalty 
of  Fifty  Dollars  ($50.00)  for  each  and  every  day  that  the 
default   continues  after  the   specified   time. 


Battery  Exchange  System  Applied  to  Electric 
Passenger  Vehicles— A  Reasonable  Solution 

By  A.  Jackson  Marshall* 

There  are  a  number  of  battery  rental  and  exchange  sys- 
tems now  available  for  electric  commercial  vehicles  and  it 
is  interesting  to  note  that  recently  a  large  manufacturer  of 
passenger  electrics  ■  in  Chicago  (Walker  Vehicle  Co.)  an- 
nounced very  great  price  reductions,  the  vehicles  now  being 
put  out  without  batteries,  enabling  purchasers  to  use  the 
battery  exchange  and  rental  systems.  However,  it  is  stated 
that  the  purchaser  of  this  particular  make  of  car  has  the 
option  of  buying  it  with  or  without  batteries.  To  those  who 
desire  to  buy  without  batteries  a  large  deduction  is  made. 
They  can  procure  rental  batteries  from  a  local  battery  com- 
pany or  through  an  electric  garage. 

The  customer  has  the  privilege  of  laying  the  car  off  for 
two  months  during  the  year's  contract  for  which  time  there 
is  no  charge  for  the  battery  after  the  customer  has  given  the 
specifie_d  number  of  daj'S  notice.  The  capacity  of  the  bat- 
tery in  ampere  hours  is  guaranteed  to  keep  up  at  all  times 
when  fully  charged  in  such  a  shape  as  to  deliver  eighty  per 
cent,  of  its  rated  capacity.  The  Battery  Rental  Company 
will  make  repairs  of  all  broken  jars,  terminals  or  such  minor 
repairs  as  are  necessary  from  time  to  time  to  keep  the  bat- 
tery in  good  operating  condition.  In  other  words,  the  amount 
paid  per  month  to  the  battery  company  will  cover  all  ex- 
penses and  will  provide  the  customer  with  a  battery  in 
prime  condition  at  all  times.  Whenever  the  battery,  through 
use,  fails  to  give  the  required  mileage,  a  new  battery  is  put 
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in.  The  customer  agrees  to  accept  the  responsibility  for 
the  loss  of  the  battery  in  case  of  fire,  theft  or  collision.  The 
Battery  Rental  Company  agrees  also  that  a  deduction  may 
be  made  from  the  rental  if  the  battery  is  out  of  commission 
for  more  than  24  hours  after  notification  by  the  owners  of 
the  car  that  it  is  in  need  of  attention.  The  customer  agrees 
to  have  the  battery  charged  regularly  and  to  give  it  reason- 
able care  as  to  flushing  and  charging.  The  Rental  Battery 
Company  has  the  right  to  inspect  the  battery  at  the  cus- 
tomer's garage  at  a  reasonable  time  and  further,  has  a  right 
to  remove  the  battery  from  the  car  without  notice  at  any 
time  upon  failure  of  the  customer  to  pay  the  regular  rent. 

It  is  claimed  by  the  manufacturer  that  there  are  many 
excellent  arguments  in  favor  of  this  rental  battery  pro- 
position. In  the  first  place  the  exact  maintenance  costs  on 
batteries  will  be  known  definitely  to  the  customer.  They 
will  be  no  higher  than  the  stipulated  amount  he  pays  per 
month  for  the  full  service.  The  customer,  under  this  system, 
saves  the  cost  of  a  battery  which  is  sufficient  to  pay  for 
nearly  two  years  rental  service.  In  addition  to  this  the  cus- 
tomer who  employs  battery  rental  service  has  no  extras  for 
the  washing  of  batteries  and  renewals.  It  is  argued  that  it 
is  by  far  the   more   economical  method. 

Other  considerations  regardless  of  difference  in  cost 
must  not  be  forgotten.  After  a  battery  has  covered  54  or 
4/5  of  its  total  life,  and  would  still  be  able  to  give  con- 
siderable service,  it  sometimes  happens  that  its  mileage  capa- 
city has  materially  decreased  and  that  before  the  full  life 
ot  the  battery  has  been  consumed,  it  is  necessary  to  pur- 
chase a  renewal  in  order  to  get  the  required  mileage.  It  is 
further  maintained  that  with  a  rental  battery,  capacity  is 
guaranteed  and  when  it  has  reached  a  point  that  sufficient 
mileage  is  put  in,  a  new  battery  is  installed  thus  assur- 
ing the  user  of  a  rental  battery  of  continued  high  effi- 
ciency at  all  time.  Most  owners  of  electric  cars 
spend  from  one  to  two  months  out  of  town  per  year, 
at  which  time  their  car  is  taken  out  of  service.  In 
the  case  of  a  rental  battery,  during  this  time,  a  deduction 
is  made  and  for  the  time  this  car  is  out  of  use  their  battery 
cost  stops. 

The  vehicle  manufacturer  responsible  for  this  particular 
sj-stem  further  states  that  the  customer  is  also  assured 
against  any  mishap  in  regard  to  treatment  and  care  of  his 
battery,  the  Rental  Battery  Company  being  responsible  for 
keeping  the  battery  in  prime  condition.  Wheri  the  cus- 
tomer owns  his  battery  and  through  mistreatment  or  inat- 
tention, its  life  is  impaired  or  depreciation  sets  in,  he  alone 
is  responsible.  It  is  pointed  out  that  the  general  introduc- 
tion of  battery  rental  systems  will  very  greatly  change  the 
complexion  of  the  entire  automobile  industry,  with  greatly 
increased  popularity   for  the   electric. 


New  Books 

The  Electric  Railway — by  A.  Morris  Buck,  M.E.;  Mc- 
Graw-Hill Publishing  Company,  New  York,  publishers;  price 
$3.00  net.  This  volume  has  been  prepared  as  a  textbook  for 
the  instruction  of  advanced  students .  taking  electric  railway 
courses.  It  will  also  be  found  of  interest  to  the  practising 
engineer,  since  it  purposes  to  give  the  underlying  principles 
of  railway  design  and  operation.  The  scope  of  the  work  is 
fairly  described  under  the  following  chapter  headings: — The 
Mechanics  of  Traction;  Motors  for  Traction;  Railway  Motor 
Construction;  Contltel  of  Railway  Motors;  Power  Require- 
ments and  Energy  Consumption;  Braking  of  Electric  Railway 
Trains;  Cars  and  Car  Equipment;  Electric  Locomotives; 
Self-Propelled  Cars;  Electric  Railway  Track;  The  Distribut- 
ing Circuit;  Sub-stations  for  Electric  Railways;  The  Trans- 
mission Circuit;  Power  Generation;  Signals  for  Electric 
Roads;  Systems  for  Electric  Railway  Operation;  Engineer- 
ing Preliminaries. 
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Trial  installations  of  bare  concentric  wire  for 
interior  work— Boston  Edison  Company  are 
making  experiments  on  three  houses — 
Results  so  far  satisfactory— Cheap- 
er and  easier  to  instal 

By  special  permission  of  the  Boston  Board  of  Fire  Un- 
derwriters and  the  Boston  Commissioner  of  Wires,  three 
houses  in  Boston  were  equipped  during  the  past  summer 
with  bare  concentric  wiring,  these  being  the  first  installa- 
tions of  the  kind  in  America.  The  insurance  and  city  author- 
ities authorized  these  installations  as  an  experimental  dem- 
onstration of  the  applicability  of  bare  concentric  wire  to 
interior-wiring  conditions.  Early  in  the  spring  about  a  mile 
of  bare  concentric  wire  was  manufactured  by  the  General 
Electric  Company  on  an  order  from  the  Boston  Edison  com- 
pany for  experimental  use,  and  the  first  installations  were 
carried  out  by  Herbert  S.  Potter,  a  Boston  electrical  con- 
tractor. The  Electrical  World  describes  in;  some  detail  the 
wiring  arrangements  in  these  three  houses  as  follows, — 

The  first  of  the  three  houses  thus  wired  is  in  Dorchester 
and,  like  the  other  houses,  contains  about  500  ft.  of  No.  14 
B.  &  S.  gauge  bare  concentric  wire.  There  are  twenty-five 
outlets,  which  supply  six  l5-watt,  five  25-watt  and  ten  40- 
watt  lamps.  Two  of  the  rooms  in  this  residence  were  wired 
with  concealed  conduit  in  the  usual  manner,  all  other  por- 
tions of  the  house  being  equipped  with  bare  concentric  wire. 
The  leads  to  the  meter  are  brought  into  the  house  by  over- 
head service  carried  in  pipe  to  a  condulet  from  which  the 
leads  are  run  open  to  the  cut-out  box  and  meter,  one  side 
of  the  circuit  being  grounded  to  the  entering  pipe  with  a 
standard  ground  clamp.  A  No.  6  tap  runs  from  the  grounded 
leg  across  the  cellar  to  a  water-pipe  connection.  Beyond 
the  meter  taps  are  taken  at  a  fuse  block  to  feed  the  two 
rooms  wired  in  conduit,  the  leads  being  continued  to  a  point 
near  the  upper  left-hand  corner  of  the  board,  where  one 
side  is  dropped  to  form  a  short  horizontal  bus  from  which 
three  taps  are  taken  through  inclosed  fuses  of  10-amp.  rating. 
Each  fuse  controls  one  bare  concentric  circuit,  the  sheath  of 
the  wire  being  connected  to  the  upper  lead  from  the  meter, 
while  the  fuses  are  connected  to  the  inside  conductor  of  the 
concentric  run  in  each  instance.  The  connection  between 
the  sheath  and  the  meter  lead  is  made  by  "twist-ons"  of 
the  European  type,  one  end  of  the  twist-on  being  soldered 
to  the  meter  lead  and  the  other  merely  clamped  around  the 
sheath.  The  meter  board  measures  3  ft.  8  in.  by  2 
ft.  G  in.  in  length  and  width,  being  of  0.875-in.  plank.  hi 
the  extreme  upper  left-hand  corner  of  the  board  a  ground 
connection  is  made  between  the  sheaths  and  the  No.  6  lead 
running  to  tlie  water  pipe.  The  three  liarc  concentric  wires 
leading  from  the  meter  board  feed  several  lamp  circuits  in 
the  house  through  appropriate  junction  boxes. 

In  the  sewing-room  of  the  Dorchester  house  two  oullels 
were  provided,  one  for  a  60-watt  bracket  lamp  mounted  on 
the  wall  about  (5  ft.  aljove  the  floor,  and  the  other  for  a 
baseboard  receptacle  available  for  sewing-machine  motor  or 


other  service.  The  wire  is  about  3/16  in.  in  diameter  and 
is  attached  to  the  wall  on  the  surface  of  the  papering  by 
1.25-in.  by  0.375-in.  metal  clips  screwed  into  the  laths.  In 
the  future  outlets  will,  as  a  general  rule  of  practice,  be  fed 
from  above,  thus  avoiding  as  far  as  possible  bringing  the 
concentric  wire  so  close  to  the  floor  that  it  is  likely  to  be 
struck  by  chairs,  brooms  or  vacuum-cleaner  handles,  etc., 
when  moving  furniture  and  other  domestic  equipment  about. 

In  the  first  house  wired  the  bracket  lamps  were  mounted 
on  circular  wooden  blocks  about  0.875  in.  thick,  at  the  re- 
quest of  the  insurance  interests,  but  in  the  later  work  the 
canopy  surmounts  a  small  metal  plate  of  "Renim"  make, 
which  provides  ample  clearance.  This  plate  is  3.5  in.  in 
diameter  and  had  to  be  slotted  at  the  top  with  a  hack  saw  in 
order  to  admit  the  concentric  wire.  It  is  screwed  into  the 
wall  at  three  points  and  affords  a  convenient  canopy  base 
prior  to  the  development  of  a  standard  base  for  this  type 
of  service. 

In  the  first  Dorchester  house  a  gang  of  tliree-way 
switches  is  installed  in  a  wall  plate  in  the  front  hall. 
One  switch  controls  a  porch  lamp,  another  a  lamp 
in  the  front  hall,  and  the  third  governs  a  lamp  in 
the  hall  on  the  second  floor.  The  switches  are  of 
the  three-way  type  for  interior  lamp  control,  and  the  main 
feed  is  brought  up  from  the  cellar  and  runs  along  the  base- 
board of  the  hall  until  it  reaches  a  point  immediately  under 
the  plate,  when  it  rises  to  the  latter,  passing  under 
the  wooden  base  to  the  terminal  points.  Five  concentric 
leads  leave  the  switch  plate  at  the  top  for  the  various  ser- 
vices above  enumerated.  Although  these  leads  are  run  ex- 
posed on  the  face  of  an  attractive  wall  paper,  the  tinned 
sheath  of  the  wire  is  rendered  less  conspicuous  than  at  first 
might  seem   to  be  the  case  by  a  coat  of  brown-paint. 

The  porch  lamp  in  this  house  is  supplied  by  a  concentric- 
wire  circuit  run  from  the  door  frame  across  the  ceiling  to 
the  lamp  base.  Here  again,  by  painting  the  wire  to  accord 
with  the  piazza  ceiling  and  to  match  the  shingles,  the  feed  is 
rendered  inconspicuous,  being  much  smaller  than  a  gas  pipe 
and  only  a  trifle  larger  than  the  capillar}'  tubing  used  in 
acetylene   distributing  systems. 

The  second  house  wired,  also  in  Dorchester,  is  provided 
with  bare  concentric  equipment  throughout.  It  has  seven- 
teen outlets,  supplying  lamps  ranging  from  15  watts  to  60 
watts  in  size,  and  is  fed  by  3-in.  iron  conduit  run  from  an 
adjacent  manhole  to  a  3-ft.  5-in.  by  3-ft.  6-in.  service  board 
in  the  cellar.  Beyond  the  meter  the  loads  are  separated,  one 
lieing  connected  bus-fashion  to  tlie  terminals  of  three  fuse 
phi.gs,  while  the  other  lead  is  carried  upward  and  connected 
til  the  slieaths  of  the  bare  concentric  distriinition  circuits. 
The  ground  connection  is  made  from  the  sheath  to  the 
water  pipe  as  before,  and  "twist-ons"  arc  used.  Tliere  are 
three  main  circuits  in  the  house,  bunched  with  common  clips 
and  running  along  the  ceiling  of  the  cellar  to  distriluiting 
points  from  which  llic  upstairs  services  are  taken.  In  the 
case  of  the  cellar  drop  lamp  the  bare  concentric  wire  is  run 
from  a  junction  1)ox  on  the  ceiling  to  a  standard  rosette,  the 
conncclicms  at  tlic  latter  licing  made  by  the  inside  conductor 
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and  by  the  short  lead  run  from  the  sheath.  Each  cir- 
cuit is  fused  at  10  amp.  A  5-ami).  meter  in  installed 
and  the  fuses  are  mounted  on  a  common  3-in.  by  4-in.  block. 
One  circuit  runs  directly  to  an  electric  fiatiron  receptacle 
in  the  kitchen.  It  is  carried  up  from  the  cellar  and  run  up- 
ward along  the  wall  inside  a  mechanical  protecting  sheath 
of  brass  until  it  reaches  the  level  of  the  paneling  top,  whence 
it  is  run  open  and  bare  horizontally  to  a  porcelain  block 
carrying  the  fuses,  pilot  lamp,  switch  and  receptacle. 

In  the  wiring-  of  the  dining-room  in  the  second  house 
tlic  feed  is  brought  up  through  the  cellar,  with  a  protecting 
sheath  which  it  is  hoped  in  the  future  can  be  eliminated  by 
running  the  lead  behind  the  baseboard,  and  is  carried  along 
the  door  frame  to  a  snap  switch.  Thence  it  rises  to  the 
height  of  the  picture  molding,  runs  parallel  to  the  latter  along 
the  face  of  dark-colored  wall-paper,  and  crosses  the  ceiling  in 
a  short  run  leading  to  the  fixture  canopy.  Mechanical  pro- 
tection at  the  edge  of  the  canopy  is  provided  by  a  short  fibre 
tube  surrounding  the  concentric  wire  sheath.  Lamps  of  15- 
watt,  40-watt  and  60-watt  rating  are  installed,  ordinary  rub- 
ber-covered wire  being  run  from  the  canopy  to  the  lamp- 
bases.  The  lamps  are  hung  about  4  ft.  above  the  table.  In 
this  house  one  circuit  feeds  the.flatiron,  another  the  first 
floor,  and  a  third  the  second  floor. 

The   third   house   of  the   trio  wired   is   at  Jamaica   Plain. 


The  feed  is  by  overhead  service  through  pipe  and  condulet 
to  a  meter  board  in  the  basement  just  below  the  front  hall. 
Tlic  general  arrangement  of  connections  is  as  previously  de- 
scribed. Three  bare  concentric  circuits  are  used,  with  a  6- 
amp.  fuse  in  one  lead  of  each,  "twist-on"  connections,  and 
ground  wire  to  water  pipe.  One  flatiron  and  two  lighting 
circuits  are  provided.  The  junction  boxes  are  of  the  usual 
recessed  type,  inverted  and  slotted  to  receive  the  concentric 
conductors.     There  are  eighteen  outlets  in  tlie  house. 

Diagonal  pliers,  ordinary  pliers  and  a  knife  were  the 
principal  tools  used  in  the  installation  of  these  wiring  jobs, 
with  a  home-made  bending  block  5  in.  long,  1.5  in.  wide,  and 
provided  with  a  5/l6-in.  slot  0.125  in.  deep.  The  minimum 
radius  of  bending  was  about  2  in.,  the  sheath  having  a  ten- 
dency to  crack  below  this.  In  view  of  the  experimental  na- 
ture of  the  work,  no  cost  figures  are  available,  but  it  was 
found  that  the  cost  decreased  rapidly  between  the  first  and 
third  jobs,  the  last  being  about  on  a  par  with  the  cost  of 
wiring  according  to  the  present  Boston  Edison  house  cam- 
paign. 

With  improved  fittings  and  experience,  the  field  of  this 
kind  of  wiring  is  thought  to  be  assured.  The  occupants  of 
the  residences  so  wired  are  satisfied  with  the  service,  and  the 
wiremen  who  put  in  the  installations  were  enthusiastic  in 
praise  of  the  concentric  conductors. 


Wiring  Houses  on  the  "Campaign"  Plan 


As  between  wiring  a  house  badly — that  is  inadequately — 
and  not  wiring"  it  at  all,  electrical  contractors  cannot,  of 
course,  very  well  hesitate.  While  we  all  know  that  much 
of  the  work  that  is  being  done  from  day  to  day  is  not  suffi- 
ciently complete  to  meet  the  needs  of  the  case  in  hand  it 
is  no  doubt  better  that  tliis  should  be  so  than  that  a  large 
number  of  houses  should  be  left  without  electrical  supply 
of  any  kind  whatever.  It  is  this  that  reconciles  us  to  the  so- 
called  "campaigns"  which  undertake  to  wire  any  house  of  a 
certain  size  throughout  a  given  district  for  so  much — the 
smallness  of  the  payment  being  generally  a  bigger  attrac- 
tion than  the  convenience  or  profit  that  will  result  from  the 
installation. 

These  campaign  installations,  however,  inasmuch  as  they 
are  rarely  of  much  credit  either  to  the  individual  who  instals 
them  or  to  the  electrical  profession  in  general,  are  usually 
only  put  in  in  districts  that  have  been  thoroughly  worked 
over  beforehand  for  a  better  class  of  trade.  It  is  a  case 
of  this  or  nothing.  Central  stations  in  general  are  respon- 
sible in  that  they  have  taken  very  kindly  to  this  type  of  in- 
stallation, since  it  means  an  immediate,  and  often  not  in- 
considerable, increase  in  revenue  to  them  from  the  further 
sale  of  current.  The  central  station  has  not,  of  course,  the 
same  interest  or  pride  in  the  excellence  of  the  work  in  any 
certain  installation  that  the  electrical  contractor  has.* 

It  is  generally  argued  too  that  an  installation  of  wiring 
in  a  house,  however  incomplete  it  may  be,  usually  represents 
the  thin  edge  of  the  wedge  which  may  be  driven  home 
gradually  as  the  value  of  electric  lighting  and  appliances 
becomes  more  evident  to  the  consumer.  So  there  has  de- 
veloped throughout  the  continent  this  habit  of  carrying  on 
campaigns  for  wiring,  generally  including  the  installation 
of  lighting  fixtures,  for  a  minimum,  and  often  incredibly  small, 
sum.  Usually  this  work  is  done  through  an  understanding 
with  a  number  of  contractors  in  the  town  or  city  in  question 
and,  everything  considered,  it  probably  means  that  condi- 
tions are  improved  within  that  certain  area  as  rapidly  as 
they  could  be  by  any  other  t)'pe  of  campaign. 

One   of   the   latest    records   we   have    seen    is   that   of   the 


Cumberland  Power  and  Light  Company  of  Portland,  Maine, 
described  in  the  current  issue  of  the  Electrical  Review.  This 
company  began  a  systematic  campaign  for  the  wiring  of 
houses  and  other  buildings  on  September  20  and  offered  the 
following  four  alternative  propositions  to  the  Portland 
householders: — 

(1)  Exposed  wiring,  6  drop  cords,  porcelain  shades,  $17. 
Terms,  $2  with  order,  ,$2  a  month. 

(2)  Concealed  wiring,  7  fixtures,  .$42.  Terms,  $:i.50  with 
order,  $3.50  a  month. 

(3)  Concealed  wiring,  7  fixtares,  $48.  Terms,  $4  with 
order,  $4  a  month. 

(4)  Concealed  wiring,  7  fixtures,  $58.  Terms,  $4.83  with 
order,  $4.83   a  month. 

Fixtures  with  proposition  No.  2  include  a  pendent  hall 
fixture  with  bell  shade,  three-light  dining-room  pendent  chain 
chandelier,  chamber  and  bath  wall-bracket,  three-lamp  living- 
room  shower,  drop  tube  kitchen  light  with  shade,  and  porch 
globe  with  wall  switch.  Propositions  3  and  4  call  for  more 
expensive  glassware,  the  fixtures  being  of  the  same  general 
types.  An  additional  light,  with  either  drop  tube  or  wall 
bracket  may  be  added  for  $4.  A  flush  wall  switch  is  in- 
stalled for  $4,  and  a  cellar  light  and  switch  for  $4. 

All  work  is  divided  among  ten  local  contractors  who 
have  already  agreed  upon  unit  prices  after  having  gone  over 
the  matter  among  themselves.  The  central  station  gives 
each  householder  accepting  the  offer  a  handsome  portable 
table  lamp  gratis. 

Solicitation  of  the  business  is  done  by  the  lighting  com- 
pany's three  salesmen,  besides  a  power  agent  who  devotes 
part  of  his  time  to  th^work.  A  canvas  is  first  made  of  all 
houses  not  wired,  and  "lead  memos."  are  filled  in  by  the 
salesmen  as  the  result  of  each  call.  These  blanks  provide 
for  the  householder's  name,  business,  address,  etc..  and 
have  spaces  below  for  entry  of  dates  of  calls,  with  final 
blank  space  to  be  filled  in  when  the  contract  is  closed. 

These  memoranda  are  turned  in  to  the  business  office 
daily.     Here  they  are  assorted,  and  the  memos,  which  indi- 
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cate  that  the  prospect  was  absent  IrLiin  lionu-,  not  yd  ready 
to  talk  business,  or  willing  to  consider  the  proposition  on  a 
certain  day,  are  placed  in  pigeon  holes  labelled  with  the  days 
of  the  succeeding  w-eel<  and  month.  Each  day's  work  on 
prospects  already  solicited  and  partly  convinced  of  the  de- 
sirability of  an  installation,  is  thus  cut  out  for  tlie  salcsnu-n, 
who  take  the  memos,  for  the  day  and  call  again,  as  arranged 
at  the  previous  interview. 

In  the  office  is  a  blackboard  5.5  feet  long  and  3  feet 
high,  lined  off  in  red,  with  vertical  columns  for  residences, 
apartments,  other  buildings,  total  and  total  kilowatts.  Hori- 
zontal lines  provide  for  the  entry  of  daily,  weekly  and 
monthly  contracts  secured,  with  their  kilowatt  capacity,  and 
footings   under   each   of  the   time  periods. 

Another  blackboard  is  for  the  entry  of  contracts  gained 
for  commercial  business  and  appliances.  This  board  is  12 
feet  long  and  6  feet  high,  ruled  in  red.  with  divisions  for 
four   salesmen,   and    each    division    provides    spaces   for    sign 


ligllting,  frmil  lighting  and  office  sales,  sliowing  number  of 
each  type  of  unit  sold  or  contracted  for.  witli  their  connected 
load  and  totals. 

This  board  is  ruled  by  days,  weeks  and  moiitlis  for  the 
year  and  the  figures  show  at  a  glance  just  the  amount  of 
l)usiness  that  has  been  secured  the  last  full  week  and  month, 
and   for   the   year. 

A  third  device  for  indicating  grapliically  the  progress  of 
business,  is  a  clock  face  about  3  feet  in  diameter  with  dial 
marked  off  in  spaces  of  10  kilowatts  each.  One  hand  indi- 
cates the  total  motor  load  in  horsepower  at  the  present  date, 
and  the  otiier  liand  tlic  load  one  j'car  ago  on  the  same 
date. 

A  campaign  of  nine  months  recently  conducted  by  the 
company  resulted  in  securing  715  new  contracts,  and  only 
three  salesmen  were  employed. 

The  company's  net  lighting  rate  is  8.5  cents  a  kilowatt- 
hour,  with  a  minimum  charge  of  $13  a  year. 


Segregate  the  Electrical  Contract 


The  electrical  contractors  in  the  state  of  Massachusetts 
recently  met  in  convention  at  Springfield.  In  the  last  issue 
of  the  Electrical  News  we  printed,  practically  in  its  com- 
plete form,  the  new  license  law  just  enacted  by  this  state, 
which  requires  both  the  master  electrician  and  the  journey- 
man to  take  out  a  certificate.  One  of  the  important  reso- 
lutions passed  at  this  convention  had  reference  to  the  defini- 
tion of  the  word  "journeyman."  Another  important  motion, 
a  copy  of  which  will  be  forwarded  to  the  State  Board  of 
Examiners,  was  submitted  by  the  committee  on  segregation. 
'I'he  entire  separation  of  the  electrical  contract  from  the 
other  trades,  which  the  electrical  contractor  has  so  long  con- 
tended for,  is  now  finding  favor  with  builders  and  architects, 
especially  the  latter.  It  is  also  receiving  considerable  at- 
tention at  the  present  time  from  the  National  Association 
of  Electrical  Contractors.  The  motion  of  the  Massachusetts 
committee  is  thus  of  special  interest  and  we  reproduce  it  in 
full. 

"Mr.  President  and  Gentlemen:  Your  committee  ap- 
pointed to  draw  up  a  resolution  relating  to  the  segregation 
of  electrical  contracts  from  genera'l  contracts,  begs  leave  to 
present   for  your   consideration   the   following: 

Resolved,  That  the  Electrical  Contractors'  Association 
of  Massachusetts,  in  convention  assembled,  do  hereby  en- 
dorse as  being  for  the  best  interests  of  the  electrical  con- 
tracting business  the  resolution  adopted  by  the  American 
Institute  of  Architects  relating  to  the  segregation  of  elec- 
trical contracts  from  the  general  contracts,  which  is  as  fol- 
lows: 

Resolved,  That  the  American  Institute  of  Architects,  in 
convention  assembled,  recommends  to  the  members  of  our 
profession  the  adoption  of  the  practice  of  direct  letting  of 
contracts  for  mechanical  equipments,  such  as  heating,  plumb- 
ing and  electrical  equipment.  This  recommendation  is  based 
on  the  conviction  that  direct  letting  of  contracts  as  com- 
pared with  sub-letting  through  general  contractors  affords 
the  architect  more  certain  selection  of  competent  contrac- 
tors and  efficient  control  of  work,  and  at  the  same  time 
serves  more  ef|uitably  the  financial  interests  of  l)iitl\  owner 
and  contractor. 

It  is  further  suggested  that  in  sending  notice  of  the 
above  action  to  architects,  engineers,  Ijoards  of  public  works, 
etc.,  and  other  interested  parties,  that  the  following  letter 
would  not   be   inappropriate: 

The  Electrical  Contractors'  Association  of  Massachu- 
setts  present    for   your    consideration    the    following   reasons 


which  make  it  desirable  to  separate  the  electrical  work  from 
tlie   general   contract: 

First,  the  details  of  this  work  (such  as  locations,  etc.). 
should  be  taken  up  direct  with  the  architect  or  owner  and 
not  have  to  go  through  a  third  party,  who  has  no  special 
interest  in  the  work  aside  from  having  it  done  at  a  low  price. 

Second,  the  general  contractor  adds  a  percentage  to  ihe 
electrical  bid  and  it  is  our  feeling  that  the  interests  i^f  the 
owner  would  be  better  served  if  this  additional  amount  was 
used  to  secure  more  or  better  work. 

Third,  the  general  contractor  is  usually  obliged  to  award 
the  contract  for  the  electrical  work  to  the  lowest  bidder,  as 
he  receives  his  contract  because  his  bid  was  the  lowest,  and 
the  general  contractor  has  no  interest  in  the  electrical  work 
other  than  to  have  it  pass  the  inspection.  This  inspection 
has  to  deal  with  the  fire  hazard  only  and  does  not  take  into 
consideration  the  loss  in  wires,  the  provisions  for  additional 
service,  and  many  other  things  essential  to  the  interest  of 
the  owner. 

Fourth,  the  estimate  on  the  electrical  portion  of  the 
specifications  is  usually  secured  in  a  hurry  by  the  general 
contractor,  with  result  that  tlie  estimate  is  inaccurate  and 
low.  Later,  when  the  general  contractor  attempts  to  award 
the  electrical  work,  he  finds  that  the  bids  were  above  his 
allowance,  and  he  consequently  feels  obliged  to  give  the 
work   to   the   lowest   bidder. 

This  results  many  times  in  the  order  being  given  to  an 
inexperienced  concern  of  poor  financial  standing,  and,  fur- 
thermore, it  frequently  happens  that  soon  after  a  piece  of 
work  is  linished  the  electrical  contractor  who  did  the  work 
goes  out  of  business  and  any  troubles  developing  have  to  be 
taken  care  of  by  the  owner,  which  would  not  be  the  case  if 
the  work  had  been  done  by  a  responsible  electrical  contrac- 
tor. 


What  would  you  say  of  a  medical  man  who 
neglected  to  keep  in  touch  with  modern,  up-to- 
date  practice  in  medicine?  Would  you  employ 
him?  Then  what  of  the  electrical  man  who  ne- 
glects to  keep  his  methods  up-to-date  and  his 
mind  alert  by  studying  his  trade  magazine!  The 
Electrical  News  is  $2  a  year.  Isn't  it  worth  $2 
a  year  to  be  abreast  of  the  times? 
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Valuable  Report  on  Contract  Legislation' 


Last  year  this  committee  presented  a  complete  report 
of  its  work  in  book  forin,  covering  96  pages,  and  containing 
a  reprint  of  all  existing  laws  and  ordinances  of  which  your 
committee  had  knowledge.  This  represented  a  considerable 
item  of  expense  for  both  collecting  artd  printing,  which 
your  committee  does  not  feel  it  can  incur  this  year.  While 
some  important  laws  and  ordinances  were  passed  in  various 
parts  of  the  country  during  the  past  year,  and  undoubtedly 
would  be  of  considerable  value  to  our  membership  if  re- 
printed as  part  of  this  report,  yet  your  committee  did  not 
think  it  advisable  to  incur  the  extra  expense  of  printing 
them  as  part  of  its  report.  However,  attention  will  be  called 
to  new  legislation  of  the  past  year,  and  the  cominittee  will 
endeavor  to  furnish  copies  of  these  laws  and  ordinances  to 
all  members  who  may  be  interested  in  same. 

During  the  year  two  States  succeeded  in  passing  laws 
segregating  electrical  work  from  the  general  contract  on 
public  work;  namely,  Illinois  and  New  Jersey.  Laws  of  this 
character  are  also  in  force  in  the  States  of  New  York  and 
Pennsylvania.  These  laws,  in  general  provide  that  on  all 
public  buildings  separate  plans  and  specifications  are  to  be 
prepared,,  and  separate  bids  to  be  tendered  for  electrical  and 
kindred  work  on  these  buildings.  This  surely  is  a  step  in 
the  right  direction,  and  will  undoubtedly  do  much  to  improve 
the  status  of  the  electrical  contractor.  Such  legislation  tends 
to  overcome  certain  abuses  and  dangers  to  the  trade  which 
are  admitted  to  exist.  If  these  laws  were  in  force  in  every 
State  of  the  Union,  and  if,  further,  they  might  apply  to  pri- 
vate as  well  as  public  work,  the  electrical  contractor  and  the 
public  would  feel   that   ideal  conditions  had  been  attained. 

Still  this  is  not  an  idle  dream;  it  is  possible  of  attain- 
ment if  all  the  electrical  contractors  would  work  toward  that 
end  and  determine  to  bring  these  conditions  into  being.  As 
a  matter  of  fact,  the  work  has  already  begun  to  bring  about 
these  conditions,  and  it  behooves  us,  for  our  own  good  and 
welfare,  to  render  every  assistance  possible  to  make  it  an 
accomplished  fact.  The  committee  refers  to  a  resolution 
passed  at  the  last  convention  of  the  American  Institute  of 
Architects  at  New  Orleans,  to  the  efifect  that  the  institute 
recommended  to  its  members  to  segregate  plumbing,  heating 
and  electrical  work  from  the  general  contract,  and  award 
them  separately  to  their  respective  contractors.  This  reso- 
lution was  concurred  in  by  the  National  Electrical  Contrac- 
tors'  Association   at   the    Detroit   Convention   in    1914. 

Electrical  work  should  be  let  direct  to  the  Electrical 
Contractor;  there  is  no  need  of  a  middle  man,  who  knows 
little  or  nothing  about  the  work,  and  who  at  best  makes  the 
Electrical  Contractor  finance  the  job  and  takes  the  profit 
which  belongs  to  the  Electrical  Contractor. 

If  these  conditions  arc  brought  about  another  abuse  will 
disappear,  namely,  the  peddling  of  bids  on  the  part  of  the 
general  contractor.  This  practice,  which  is  general  through- 
out the  country,  is  against  the  best  interests  of  the  owner 
as  well  as  the  electrical  contractor.  Lender  this  system  the 
quality  of  the  electrical  work  must  necessarily  suffer,  which 
brings  discredit  to  the  responsible  electrical  contractor,  and 
to  the  electrical  business  in  general.  This  system  has  also 
a  great  bearing  on  the  electrical  contractors'  credit,  inas- 
much as  he  is  at  the  mercy  of  the  general  contractor  in  the 
matter  of  payments  for  work  done,  which  payments  so  often 
are  long  delayed,  tying  up  the  capital  of  the  electrical  con- 
tractor and  affecting  his  credit  as  a  result. 

Segregation  laws  and  creating  conditions  whereby  separ- 

*Presented  before  the  National  Electricnl  Gontrflctors'A.'ifOciation  et  llie 
Annual  Convention  at  San  Francisco,  by  Paul  H.  Jaebnig,  Chairman. 


ate  electrical  contracts  are  let  on  private  work  are,  there- 
fore, well  worth  working  for  and  are  hereby  recommended 
to  our  membership.  During  the  year  the  State  of  Massachu- 
setts passed  a  license  law  covering  both  master  and  journey- 
man electricians.  It  provides  for  an  examination  and  fee  of 
.$;35.00  for  master  electrician,  and  an  examination  and  fee  of 
$1.00  for  journeyman,  with  a  penalty  of  a  fine,  imprisonment 
or  revocation  of  the  license  for  cause;  no  bond  is  required, 
the  penalty  is  deemed  sufficient  guarantee  to  safeguard  the 
public.  New  city  ordinances  have  been  enacted  as  follows: 
Portland,  Oregon,  has  a  license  law  requiring  a  license  fee 
of  $25.00  without  an  examination,  and  all  journeymen  must 
be  registered.  It  permits  property  owners  to  do  their  own 
electrical  work  without  a  license.  Inspection  fees  are 
charged.  Kansas  City,  Kansas,  recently  passed  a  license  law 
providing  for  an  examination.  Richmond.  Virginia,  has  a 
law  requiring  an  examination,  a  fee  of  .$25.00  and  bond  of 
$1,000.00.  Topeka.  Kansas,  requires  an  examination,  a  fee 
of  $1.00  and  bond  of  $1,000.00  St.  Louis.  Missouri,  recently 
enacted  an  ordinance  requiring  a  license  fee  of  $10.00  yearly 
and  bond  of  $1,000.00.  New  York  City  just  passed  an  or- 
dinance requiring  a  license  fee  of  $10.00  the  first  year  and 
$5.00  each  subsequent  year;  it  also  provides  for  an  examin- 
ation by  a  license  board  of  seven  members.  In  the  city  of 
Medford,  Oregon,  the  new  ordinance  requires  an  examin- 
ation, a  yearly  fee  of  $25.00  and  a  bond  of  $200,000.  The 
cities  of  Albany,  New  York;  Evansville,  Indiana,  and  Los 
Angeles,  California,  have  recently  enacted  license  ordinances 
governing  electrical   work. 

Laws  providing  for  the  licensing  of  the  electrical  con- 
tractor are  perhaps  more  important  than  those  segregating 
the  electrical  work  from  the  general  contract,  although  the 
two  should  go  hand  in  hand.  The  business  of  doing  elec- 
trical work  in  accordance  with  modern  standards  of  safety 
requires  years  of  training,  study  and  application.  The  doing 
of  electrical  work  by  the  inexperienced  and  unscrupulous 
contractor,  whose  only  aim  is  profit,  jeopardizes  public 
safety  or  stability  of  the  work,  his  interests  in  profits  are 
paramount,  and  all  other  considerations  arc  sacrificed  to  this 
end. 

Thus  there  is  an  opportunity  to  legislate  to  the  mutual 
advantage  of  the  public  to  protect  them  against  irresponsible 
contractors,  and  of  the  contractor  to  protect  him  against 
unfair  competition  and  establish  his  responsibility  for  instal- 
lations. 

License  laws  should  be  framed  to  identify  the  responsiljle 
party  as  well  as  specify  how  and  by  whom  electric  work 
shiiuld  lie  done.  It  should  be  a  misdemeanor  to  do  irrespon- 
sible work,,  with  a  suitable  penalty  of  a  fine,  imprisonment  or 
the  revocation  of  the  license  for  cause. 

License  laws  which  are  carefully  drawn  and  enacted,  and 
wisely  administered,  will  dignify  the  business  and  do  more 
to  improve  the  status  of  the  electrical  contractor  than  any- 
thing else. 

Your  committee  would  strongly  urge  the  membership 
to  consider  carefully  the  advantages  a  suitable  license  law 
would  give  them  in  their  respective  States  and  cities,  and  to 
use  every  effort  to  have  protective  and  corrective  legislation 
enacted  if  none  exists. 

It  would  appear  that  it  is  just  as  essential  to  see  that  a 
law  is  enforced  as  to  have  it  enacted  to  derive  benefit  there- 
from, and  it,  therefore,  behooves  the  electrical  contractor  to 
see  that  this  is  done.  You  owe  it  to  yourself  and  your 
business  to  see  that  laws  affecting  your  business  are  either 
strictly  enforced  or  repealed.  A  law  that  is  dead  because 
u*  lack  of  enforcement  had  better  be  repealed.     Some  local- 
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itics  report  such  laws  and  consctiucntly  conditions  arc  not 
satisfactory.  I'roin  other  sources  the  committee  have  re- 
ports that  tile  hccMse  fee  is  too  low  and  no  examination  is 
required. 

Your  committee  believes  that  one  of  the  fundamental 
provisions  of  a  license  law  is  a  thorough  examination  to 
determine  the  qualifications  and  responsibility  of  the  appli- 
cant. A  license  law  that  does  not  provide  for  an  examin- 
ation is  very  unsatisfactory  to  the  legitimate  electrical  con- 
tractor, as  this  permits  anyone  who  can  pay  the  required 
fee  to  engage  in  electrical  work,  irrespective  of  their  fitness 
or  responsibility.  Such  laws  afford  no  protection  whatever 
to  the  legitimate  electrical  contractor,  and  tends  rather  to 
degrade  than  elevate  the  standard  of  electrical  work.  See 
that  your  license  law  has  a  satisfactory  examination  clause. 
The  amount  of  the  license  fee  is  immaterial,  as  this  affords 
little  or  no  protection  against  the  irresponsible  electrical  con- 
tractor, in  fact  a  nominal  fee  is  all  tliat  is  required.  Your 
protection  lies  in  having  an  examination  fairly  conducted  by 
competent  examiners  to  determine  the  qualifications  and 
competency  of  the  applicant  to  conduct  the  electrical  busi- 
ness. A  license  law  should  establish  the  responsibility  of  the 
electrical  contractor  for  his  work,  making  it  a  misdemeanor 
to  ido  irresponsible  work,  rather  than  requiring  a  bond.  A 
law  that  penalizes  by  fine,  imprisonment  or  both  and  a  revo- 
cation of  the  hcense  for  cause  will  do  more  toward  assuring 
safety  and  stability  of  electric  work  than  the  fear  of  a  suit 
under  a  bond.  Furthermore,  it  makes  the  penalty,  which  is 
swifter  and  surer,  fit  the  crime,  and  gives  the  public  better 
protection  than  under  a  bond.  Many  of  these  points  were 
touched  upon  in  last  year's  report,  and  the  experience  of  the 
past  year  has  emphasized  some  of  them,  showing  the  neces- 
sity of  framing  your  laws  carefully  in  order  to  secure  mu- 
tual benefits  and  protection. 

In   reference   to   a   model    State   law   and   city  ordinance. 


your  committee  feels  that  up  to  the  present  time  llu-y  have 
not  sufficient  data  and  information  on  the  subject  to  attempt 
to  offer  anything  along  this  line.  This  phase  of  the  com- 
mittee's work  requires  not  only  time  and  thought,  but  the 
co-operation  of  every  member  of  our  association  in  localities 
where  legislation  is  in  force.  It  requires  the  actual  experi- 
ences of  the  members  working  under  existing  laws  to  deter- 
mine which  provisions  of  them  are  beneficial  to  the  public 
and  the  electrical  contractor,  and  which  are  otherwise.  It 
requires  a  process  of  elimination  and  refinement  to  attain 
model  legislation  and  only  by  such  means  can  the  electrical 
contractor  hope  to  reach  the  desired  goal.  It  requires  time, 
thought  and  energy,  which  the  average  electrical  contractor 
is  unwilling  to  sacrifice  for  the  good  of  the  trade. 

Referring  again  to  the  Massachusetts  State  license  law, 
above  mentioned,  this  law  differs  from  others  in  the  fact  that 
it  provides  for  the  licensing  of  both  the  master  electrician 
and  the  journeyman.  It  requires  an  examination  before  a 
board  of  examiners  to  determine  the  fitness  of  the  appli- 
cants and  requires  a  fee  for  the  licenses,  with  a  yearly  re- 
newal fee.  It  prohibits  a  master  from  doing  practical  elec- 
trical work;  he  is  permitted  to  conduct  the  business  of  an 
electrical  contractor,  and  the  journeyman  is  exclusively  given 
the  right  to  do  the  actual  work.  Whether  this  is  a  wise 
provision  of  this  law,  your  committee  is  not  in  a  position  to 
state,  as  it  requires  experience  to  determine  whether  it  will 
directly  benefit  the  electrical  contractor  and  public.  It  would 
seem  that  a  monopoly  has  been  created  for  the  journeyman, 
which  restricts,  in  a  measure,  the  freedom  of  the  master  in 
employing  labor.  Furthermore,  this  provision  of  the  law 
places  the  journeyman  in  a  peculiar  relation  to  the  master. 
The  operation  of  this  law  will  be  watched  with  interest  by 
the  electrical  contractors  throughout  the  country;  first,  be- 
cause it  is  the  most  recent  State  law  enacted,  and,  secondly, 
because  of  its  stated  provisions. 


Laws  for  Licensing  Electrical  Contractors 


Licensing  laws  are  multiplying  rapidly  in  the  United 
States  and  their  experience  may  well  be  used  to  our  own 
advantage.  After  several  years  they  have  doubtless  elimin- 
ated many  of  the  errors  we,  at  the  beginning,  would  natur- 
ally fall  into.  The  most  recent  ordinance  of  the  city  of 
Topeka  is  just  to  hand.  Apparently  no  fee  is  charged  for 
license  though  an  examination  is  required  and  a  consider- 
able bond.  The  section  referring  to  this  matter  reads  as 
follows: — 

"The  Electrical  Inspector  shall  issue  no  construction 
permit  for  proposed  work  and  shall  issue  no  certificate  of 
inspection,  as  hereinafter  provided,  to  any  person,  firm  or 
corporation  for  electrical  construction  work,  until  he  or  they 
shall  first  produce  a  license  from  the  City  Clerk  allowing 
him  or  them  to  do  such  electrical  work.  The  City  Clerk 
shall  issue  no  license  until  the  applicant  therefor  shall  have 
filed  a  bond  in  favor  of  the  city  of  Topeka  executed  by  some 
surety  company  authorized  to  do  business  in  the  State  of 
Kansas  in  the  sum  of  one  thousand  dollars  ($1,000)  comli- 
tioned  that  the  principal  in  said  bond  will  install  electric 
light,  heat  and  power  wires,  fixtures,  appliances,  conductors, 
apparatus  and  their  supports  as  required  by  the  ordinances 
of  the  city  of  Topeka,  governing  electrical  construction 
work  in  said  city;  and  it  is  hereby  made  the  duty  of  ilie 
City  Clerk  to  issue  such  license  to  the  person,  firm  or  cor- 
poration filing  such  bond;  provided,  however,  that  persons, 
firms  and  corporations  engaged  in  other  business,  but  doing 
their  own  electrical  construction  work,  shall  not  be  required 
to   file   such   bond,   unless   such    person,    firm    or   corporation 


shall  do  electrical  construction  work  for  other  parties,  in 
wliich   case  they  shall  be   required   to   file   said   bond." 

The  Examining  Board  consists  of  three  members,  as 
indicated  in   Section  4  of  the   city  ordinance. 

Sec.  4.  "That  there  is  hereby  created  a  Board  of  Ex- 
aminers to  pass  upon  the  qualifications  of  all  persons  doing 
electrical  wiring  or  electrical  work  in  the  city  of  Topeka, 
Kansas.  Said  board  shall  consist  of  three  members,  one  of 
which  shall  be  the  Electrical  Inspector  of  said  city,  who  shall 
be  ex-officio  chairman  of  said  Board  of  Examiners.  The 
second  member  of  said  Board  of  Examiners  shall  be  a  mas- 
ter electrician  and  the  third  member  thereof  shall  be  a 
journeyman  electrician.  The  second  and  third  members  shall 
be  appointed  by  the  Board  of  Commissioners  of  said  city 
and  shall  hold  their  office  for  two  years  and  until  their  suc- 
cessors are  appointed  and  qualified.  Each  of  the  members 
of  said  Board,  except  the  Electrical  Inspector,  shall  be  paid 
the  sum  of  .lO  cents  for  each  examination  as  hereinafter 
lirovided." 

According  to  Section  0  the  Board  may  cancel  or  revoke 
any  certificate  of  examination  if  the  holder  is  found  guilty 
of  violating  any  of  the  terms  of  the  ordinance, — this  evi- 
dently is   the   most  effective   form   of  penalty, 

.'^ec,  r>,  "Every  person,  whether  an  employer  or  em- 
ployee except  a  helper,  before  engaging  in  electrical  wiring 
and  electrical  work  in  the  city  of  Topeka,  shall  apply  to  said 
Board  and  pass  an  examination  as  to  his  competency  as  an 
electrician  and,  if  on  examination  such  applicant  is  found 
conipclinl    to   do   electrical  wiring  and    electrical    work,   said 
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Board  of  Examiners  shall  issue  a  certificate  of  examination 
to  such  applicant,  authorizing  him  to  engage  in  electrical 
wiring  and  electrical  work  in  said  city.  The  fee  for  the 
examination  of  each  applicant  shall  be  one  dollar,  said  fee 
to  be  paid  to  the  City  Treasurer  of  said  city  at  the  time 
the  applicant  applies  for  such  examination  and  shall  be  re- 
tained by  said  city  whether  the  applicant  passes  the  examin- 
ation or  not.  Such  certificate  of  examination  shall  continue 
in  force  until  revoked  or  cancelled  by  said  Board  of  Exam- 
iners; but  such  certificate  shall' not  be  transferable.  Said 
Board  of  Examiners  shall  have  power  and  is  directed  to 
suspend  for  a  definite  time  or  to  cancel  or  revoke  at  the 
discretion  of  the  Board  any  certificate  of  examination  granted 
thereunder,  if  after  notice  and  opportunity  to  be  heard  the 
person  holding  such  certificate  is  found  guilty  by  said 
Board  of  violating  the  terms  and  conditions  of  the  ordin- 
ances of  the  city  of  Topeka,  governing  electrical  construc- 
tion work  or  the  rules  and  regulations  established  by  said 
city  under  the  charter  or  ordinances." 

An  excellent  proviso  also  makes  it  unlawful  for  any  per- 
son except  a  licensed  electrician  to  make  even  the  smallest 
change  in  the  electric  wiring.  If  capable  of  enforcement  this 
regulation  will  do  away  with  the  "smart  boy"  type  of  danger 
which  is  very  real  in  many  homes.     This  ordinance  reads: — 

"It  shall  be  unlawful  for  any  person  or  persons  in  the 
city  of  Topeka  to  place  or  install  any  electric  light,  heat  or 
power  wires,  fixtures,  appliances,  conductors,  apparatus  or 
their  supports  in,  or  upon,  or  in  connection  with  any  build- 
ing, shop,  outhouse,  shed  or  other  structure  within  the  city 
of  Topeka,  without  first  having  passed  the  Examination  be- 
fore the  said  Board  as  hereinbefore  provided,  and  obtained 
from  said  Board  a  certificate  of  examination  as  hereinbe- 
fore set  forth;  provided,  that  any  persons  holding  a  certi- 
ficate of  examination  as  aforesaid,  may  employ  one  helper 
to  assist  him  in  any  work  as  aforesaid,  which  helper  shall 
not  be  required  to  pass  said  examination,  but  such  helper 
shall  work  in  the  presence  and  under  the  immediate  super- 
vision of  the  party  holding  such  certificate  of  examination." 


Two  Miles  Falls  Development 

A  hydro-electric  development  on  the  St.  Francis  River, 
at  Weedon,  P.  Q.,  is  nearly  completed.  It  is  owned  by  the 
Two  Miles  Falls  Water  Power  Company,  and  will  supply 
current  to  the  copper  and  asbestos  mines  in  the  vicinity. 
The  present  installation  is  for  1,250  h.p.,  but  plans  are  made 
for  an   ultimate   production  of  3,250   h.p.     The   power   house 


is  of  concrete,  the  water  wheels  being  set  in  an  open  flume 
of  reinforced  concrete.  The  head  is  30  feet.  The  turbines 
are  of  the  direct  connected  horizontal  type,  supplied  by  the 
William  Hamilton  Company,  Limited,  Peterborough,  and 
the  generator  is  750  kv.a.  3  phase,  60  cycle  200  r.p.m.  manu- 
factured by  the  Canadian  General  Electric  Company.  The 
panel  board  is  equipped  with  Wagner  instruments.  The 
power  will  be  stepped  up  to  15,000  v.,  and,  when  the  entire 
plan  is  carried  out,  to  27,000  v.  The  transmission  line,  of 
wooden  poles,  will  be  connected  with  the  transmission  sys- 
tem of  the  St.  Francis  Water  and  Power  at  Disraeli,  and  will 
be  extended  as  occasion  requires.  The  new  storage  dam  to 
be  built  by  the  Quebec  Streams  Commission  will  allow  of 
the  storage  of  almost  three  times  the  present  water  storage 
on  Lake  St.  Francis,  and  will  materially  improve  the  relia- 
bility of  the  supply  on  the  St.  Francis  River.  The  dam  will 
of  course  be  of  immense  benefit  to  the  Two  Miles  Falls 
Water  Company.  Mr.  M.  A.  Sammett  and  Messrs.  Surveyer 
and  Frigon,   Montreal,  were   the   consulting  engineers. 


Hamilton  Section  C.  E.  A.  Annual  Meeting 
The  .Annual  Meeting,  and  first  meeting  for  the  season, 
of  the  Hamilton  Section  of  the  Canadian  Electrical  Asso- 
ciation, in  affiliation  with  the  National  Electric  Light  Asso- 
ciation, was  held  on  Tuesday,  October  5th,  in  the  splendidly 
equipped  Section  meeting-room,  Terminal  Station.  Hamilton, 
which  has  been  placed  at  the  disposal  of  the  Association  by 
the  Hamilton  Cataract  Power,  Light  and  Traction  Company. 
The  chair  was  occupied  by  the  retiring  President,  Mr.  W.  A. 
Sweet.  The  attendance  was  good,  about  50  members  being 
present.  The  annual  election  of  officers  resulted  in  the  fol- 
lowing being  elected: — honorary  president,  Wm.  C.  Hawkins; 
honorary  first  vice-president,  E.  P.  Coleman;  honorary  second 
vice-president,  W.  G.  Angus;  president,  L.  W.  Pratt;  vice- 
president,  Chas.  H.  Fry;  secretary-treasurer,  Leo  V.  Blatz; 
executive  committee,  Geo.  E.  Waller,  Walter  Kelly,  Chas.  H. 
Hutton  and  Geo.  H.    Goring. 

The  feature  of  the  evening  was  a  most  entertaining  lec- 
ture by  Mr.  Fred.  Mitchell  of  New  Britain,  Conn.  This 
unusually  educative  lecture  was  profusely  illustrated  by  lan- 
tern slides.  Musical  selections  were  rendered  very  accept- 
ably by  E.  NichoU  of  the  Substation  Department,  and  by 
Westcott  &  Company  of  the  Brantford  plant.  After  a  hearty 
vote  of  thanks  in  recognition  of  the  efficient  work  done  Ijy 
the  retiring  president,  W.  A.  Sweet,  the  meeting  closed  with 
"God  Save  the  King." 
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What  is  New  in  Electrical  Equipment 


New  Attachment  Plug 

An  attachment  plug  which,  it  is  claimed,  reduces  the 
time  of  wiring  to  half  of  that  required  with  other  types  of 
plugs,  has  been  developed  by  the  Best  Electric  Company, 
Pittsburgh,  Pa.  This  plug  is  equipped  with  a  new  strain- 
relief  device  which  the  manufacturers  claim  takes  the  full 
stress  of  any  pull  or  jerk  on  the  wire,  thus  eliminating  the 
necessity  of  a  knot  in   the  wire.      In   wiring,   both   wires  are 


Jovians  Elect  New  Officers 
The  Winnipeg  Jovian  League  held  their  first  luncheon 
on  September  29th  at  the  St.  Regis  Hotel,  Winnipeg.  The 
secretary-treasurer's  report  and  financial  statement  was  pre- 
sented and  the  following  officers  were  elected  for  the  ensuing 
year:  President,  J.  S.  Madden,  of  the  Canadian  General 
Electric  Company;  vice-president,  E.  H.  Smith,  of  the  West- 
iiighouse  Company;  secretary,  W.  E.  Skinner;  executive  com- 
mittee, W.  G.  Vogan,  J.  S.  Henry,  Albert  Esling  and  II. 
Long. 


cut  even  and  there  is  no  necessity  for  fishing  in  holes  for  the 
lead-in  wires.  Only  one  screw  has  to  be  removed  in  order 
to  render  the  interior  of  the  plug  accessible  for  wiring.  An 
asbestos  compound  which,  it  is  declared,  cannot  crack  or  melt 
is  the  material  used  in  the  construction  of  the  plug. 


Ventilated  Fixtures 

The  Hcrwig  Art  Shade  &  Lamp  Company,  Chicago,  are 
marketing  through  the  Canada  Sales  Company,  166  Bay  St., 
a  new  line  of  ventilated  fixtures  especially  designed  for  the 
Type  "C"  nitrogen  filled  lamps.  As  the  illustration  shows, 
these   fixtures   are   amply  ventilated   at   three   places.     They 


Purifying  Water  with  Ultra-violet  Rays 

Various  means  have  been  adopted  by  municipal  health 
authorities  to  afford  greater  protection  to  their  water  supply 
and  many  filtration  plants  have  been  erected.  In  several 
cities,  the  final  sterilizing  agent  used  in  treating  water  has 
been  chlorine.  This,  however,  has  one  objection — its  vary- 
ing character.  When  used  to  excess,  as  is  often  necessary, 
it  gives  the  water  a  very  disagreeable  taste.  Efforts  have 
been  made  to  overcome  this,  but  with  little  result,  especially 
in  water  supplies   containing  considerable   organic   matter. 

Of  late  years  the  French  and  Austrian  military  authori- 
ties have  been  experimenting  with  a  small,  ultra-violet  ray 
equipment  with  such  success  that,  prior  to  the  opening  of 
the  military  camp  this  year  at  Niagara-on-the-Lake,  Ontario, 
it  was  decided  to  test  the  system,  upon  a  comprehensive  scale. 
The  Niagara  River,  the  source  of  the  town's  water  supply, 
is  so  seriously  polluted,  and  such  extensive  quantities  o.f 
bleaching  powder  were  required  to  protect  the  camp,  that  the 
water  was  rendered  unfit  for  drinking.  The  apparatus  for 
the  new  process  consists  of  two  mechanical  filters,  an  ultra- 
violet ray  sterilizer  and  a  small  gasoline  engine  to  generate 
the  necessary  electric  current.  Since  its  installation,  2,000 
gallons  of  pure  water   (practically  a  sterile  water,  colon  be- 


Ullra-violet  Kay  Water  I'untvmi;  l.iiiiipnunl. 


are  furnished  with  or  williout  the  reflectors,  the  latter  being 
made  in  five  sizes  from  10  to  23  inches  diameter.  On  account 
of  the  increasingly  strict  regulations  as  to  fixtures  for  nitro- 
gen filled  lamps  being  properly  ventilated,  this  design  should 
meet  with  the  approval  of  all  contractors. 


ing  absent  in  50  c.c.  quantities  in  90  per  cent,  of  the  samples 
examined)  per  hour  have  been  secured  for  the  camp  from 
the  lower  Niagara  River,  which,  nuly  two  years  ago,  was 
reported  by  the  International  Joint  ('(•mmission  as  unfit 
for  human  consumption. 


The   Capital    F.lectric   Company,    Limited,   have   been   in-  A   large   interchangeable   electric   display    sign    has   been 

corporatcd   with   head  oftice  at   Ottawa  and   capital   stock  of       erected    over    the    Nickel    Range    Hotel    in    Sudbury    by    the 
$40  000.  Denis   .Vdvertising   Signs,    Limited. 
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An  Adjustable  Candle  Stem 

The   accompanying    illustration      shows      an      adjustable 

candle  stem  for  use  with  standard  size  socket,  manufactured 

by   the   Faries   Manufacturing   Company,    Decatur,    111.     This 

adjustable  stem  can  lie  used  on  any  size  or  length  of  candle 


for  either  fixture  or  bracket.  It  is  made  of  lieavy  tubing", 
open  to  facilitate  wiring.  The  adjustment  is  simple  and 
quick  and  is  claimed  not  to  slip  when  the  screw  is  set.  Made 
in  two  sizes  for  regular  socket  and  candelal)ra  socket. 


Electrically   Heated  Device   for   Keeping   Automobile   Wind 
Shields  Clear 

The  accompanying  illustration  shows  a  device  developed 
by  the  Fuller  Electrical  Appliance  Company,  Wellesley, 
Mass.,  for  keeping  the  wind  shields  of  an  automobile  clear 
on  rainy  and  foggy  days  in  sleety  weather.  The  "Way-C," 
as  it  is   called,   consists   of  a  metal  frame   whicli   fits   closely 


to  the  wind  shield  and  dries  tlie  space  inside  the  frame 
l)y  means  of  electricity,  thereby  permitting  an  unobstructed 
view  of  the  road  ahead.  The  frame  contains  a  coil  of  insu- 
lated wire  which  rests  against  the  glass  and  is  connected 
to  the  automobile  storage  batteries,  sufficient  energy  being 
supplied  for  heating  the  glass  within  the  frame  and  keeping 
it  free  from  all  moisture.  The  device  is  equipped  with  two 
silver-alloy  hooks  and  two  steel  springs  for  attaching  it  to 
the  wind  shield,  and  also   with   a   cord  and  plug  to   connect 


it  to  the  battery  circuit.  To  place  the  device  in  position  one 
liook  is  hung  over  the  upper  edge  and  the  other  hook  is 
attached  to  the  lower  edge  of  the  wind  shield;  a  spring  is 
inserted  in  each  of  the  hooks,  and  the  frame  is  fastened  to 
these  springs.  The  frame  may  lie  quickly  attached  or  de- 
tached as  needed,  and  can  be  adjusted  to  wind  shields  of 
different  widths  and  elevations  by  shortening  one  of  the 
springs. 


Franklin  Portable  Lamps 

The  Franklin  Duplex  illustrated  in  Fig.  1  is  a  lamp  suit- 
able for  desks  or  library  tables  where  two  or  more  persons 
may  require  to  use  it.  It  makes  an  ideal  lamp  for  public 
library  reading.  The  shades  are  adjustable  to  protect  the 
eyes   of  the    user   and   it   has   a   substantial   appearance    that 


Fig.  1. 

will  increase  the  attractiveness  of  any  room.  This  shape  is 
designed  to  light  an  area  of  approximately  seven  by  four 
feet. 

The  type  shown  in  Fig.  2  is  for  a  roll  top  desk  or  piano; 
tlie  general  features  are  the  same  as  in  the  unit  shown  in 
Fig.  1.     This  unit  is  adjustalde  up  or  down  and  swings  hori- 


Fig.  2. 

zontally;  the  shade  also  is  adjustable  so  that  it  may  be 
adapted  by  the  merest  touch  to  give  a  perfect  desk  or  piano 
illumination,  with  a  minimum  expenditure  of  electric  current. 
The  Franklin  portable  lamps  are  manufactured  and  sold  by 
McDonald  &  Willson,   Limited,  Toronto. 


Electrically  Operated  House  Pump 
The  pump  illustrated  lias  recently  been  designed  for 
pumping  to  open  or  pneumatic  tanks  for  residence  and  simi- 
lar services.  The  pump  is  of  the  single  cylinder,  single  acting 
plunger  type,  the  plunger  being  1%  in.  in  diameter  and  the 
stroke  2  in.  The  capacity  is  160  gallons  per  hour.  The 
driving  pulley  and  crankshaft  are  supported  by  a  column 
which   is  bolted  to   a  base  which   supports   the   cylinder  and 
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other  parts  of  the  pump.  On  the  top  of  this  column  the 
motor  is  mounted.  The  motor  which  is  of  Robbins  &  Myers 
manufacture,  is  connected  to  the  driving  pulley  by  a  Hat 
leatlier  belt.  A  weighted  idler  pulley  provides  the  necessary 
belt  tension.  When  for  use  in  connection  with  pneumatic 
pressure  storage  tanks,  the  pump  is  equipped  with  an 
auxiliary   air   cylinder    for   pumping    the     air     into    tlie    lank 


Personal 

one   time  manager  of  the  Sandwich, 


Railway  System,  died  recently  at 


above  the  water.  This  air  cylinder  is  mounted  above  the 
water  cylinder  and  is  operated  from  the  same  crank  shaft. 
The  whole  outfit  is  mounted  on  a  base  which  occupies  a  floor 
space  of  only  16  in.  x  24  in.  This  base  has  a  receptacle  for 
collecting  oil  and  water,  a  drain  pipe  being  provided  for 
drawing  off  any  water  or  oil  so  collected.  The  outtit  is 
made  by  F.  E.  Myers  &  Bro.,  Ashland,  Ohio. 


Holtzer-Cabot  Company  in  New  Factory 
The  new  factory  of  The  Holtzer-Cabot  Electric  Com- 
pany, on  Amory  Street  in  the  Roxbury  district  of  Boston, 
for  which  the  ground  was  first  broken  on  May  21st,  1914,  has 
just  been  occupied  by  the  company.  The  executive  offices 
and  factory,  formerly  at  Brookline,  have  been  moved  to 
the  new  location,  together  with  the  Boston  factories  of  the 
company,  which  were  located  on  Albany  Street  and  on 
Bristol  Street,  thus  bringing  under  one  roof  all  the  depart- 
ments of  the  industry. 

The  new  factory  consists  of  a  main  building  300  feet 
long  by  00  feet  wide,  six  storeys  high,  with  an  annex  100 
feet  long  by  60  feet  wide,  6  storeys  high,  and  with  a  sub- 
basement  00  feet  by  60  feet  which  is  used  as  a  garage.  The 
boiler  house  is  43  feet  by  42  feet,  20  feet  high,  with  a  5  ft. 
fi  in.  chimney  120  ft.  high;  the  foundry  building  is  00  ft.  by 
00  ft.,  one  storey  high. 

These  buildings  are  grouped  on  a  lot  of  land  of  approxi- 
mately 2.")0,000  square  feet,  located  on  Amory  Street,  Rox- 
bury, and  backing  up  on  the  shore  line  of  the  New  York, 
New  Haven  &  Hartford  Railway.  Tlu-  construction  is  rein- 
forced concrete  with  brick  paneled  walls  on  the  outside  and 
terra  cotta  partitions  plastered  on  the  inside,  and  is  fireproof 
in  the  true  and  strict  sense  of  the  word.  Woodwork  has 
been  entirely  eliminated,  with  the  exception  of  the  few  office 
partitions  and  finish  on  the  second  floor  in  the  General 
Office.  All  other  doors  and  door  trim,  hand  rails,  etc., 
throughout  the  manufacturing  jinrtidu  of  llic  l)uililing,  are 
metal   or   metal-covered. 


Mr.  R.  R.  Canfield, 

Windsor  and  Amherstburij 
Sequin,  Wash. 

Mr.  H.  Hulatt  has  been  appointed  manager  of  telegraphs 
on  the  Grand  Trunk  Railway  System,  headquarters  in  Mon- 
treal. 

Mr.  R.  Ord,  chief  electrician  of  the  hydro-electric  plant 
at  Mitchell,  Ont.,  has  resigned  to  offer  himself  in  his  coun- 
try's service. 

Mr.   A.   P.   Linnell,   chief   assistant   to  Mr.   A.    B.    Smith, 

manager   of   the   telegraph   department   of  the    Grand   Trunk 

Pacific    Companies,    Montreal,    has   joined  the    Princess    Pa- 
tricias and  left  for  England. 

Mr.  Ernest  V.  Pannell,  .\.M.I.E.E..  of  the  British  Alum- 
inium Company,  Toronto,  read  a  paper  before  the  recent 
annual  meeting  of  the  American  Institute  of  Metals  on  the 
subject   "Recent   Developments   of   Aluminium." 

Mr.  J.  A.  Vivian  Rowe,  late  of  the  staff  of  the  B.  C. 
Electric  Railway  Company,  has  been  gazetted  as  lieutenant 
in  the  Royal  Engineers.  He  is  now  in  training  with  his 
regiment  in  England  and  expects  to  cross  the  Channel 
shortlv. 


Trade  Inquiries 

Name  and  address  of  eniiuirers  may  be  obtained  on  ap- 
plication to  the  Electrical  News,  Toronto. 

108.'!.  Press  buttons. — .X  Birmingham  firm  can  place  large 
orders  for  all  kinds  of  press  buttons.  (Samples  can  be  seen 
at  the  Department  of  Trade  and  Commerce,  Ottawa).  Prices 
should  include  delivery  in  Birmingham. 

1092.  Accumulators,  screws  and  bulls-eyes. — .\  Birming- 
ham firm  is  open  to  purchase  200,000  accumulators  for  pocket- 
flash  lamps.  They  are  also  in  a  position  to  buy  yearly  ;i00,- 
000  gross  of  brass  and  iron-wood  screws  principally  J/^-inch 
by  4-inch  round  heads  (samples  should  be  submitted;  prices 
delivered  Liverpool)  and  arc  prepared  to  place  orders  for 
large  quantities  of  glass  bulls-eyes  for  pocket-flash  lamps. 

109,1.  Brass  globe  holders. — A  firm  in  England  can  place 
an  order  for  one  million  brass  electric  globe  holders.  Quota- 
tions should  include  delivery  Birmingham.  (Samples  can 
be  seen  at  the  Department  of  Trade  and  Commerce,  Ottawa), 
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Current  News  and  Notes 


Dryden,  Ont. 

Tlie  town  council  is  preparing  a  1)y-law  which  will  be 
submitted  in  the  near  future  to  the  ratepayers  covering  the 
purchase  and  installation  of  telephone  equipment  to  the  ex- 
tent of  some  $5,000. 

Edmonton,   Alta. 

W.  E.  Skinner,  consulting  engineer,  Winnipeg,  is  acting 
as  consultant  for  the  city  of  Edmonton  in  connection  with 
their  agreement   with   the   Edmonton   Power   Company. 

The  city  coimcil  has  accepted  the  offer  of  the  Edmonton 
Power  Company  under  the  terms  of  which  they  agree  to 
supply  power  to  the  city  if  given  an  exclusive  franchise  for 
a  period  of  thirty  years.  In  the  early  future  the  matter  will 
be  submitted  to  the  ratepayers.  The  contract  calls  for  a 
minimum  yearly  consumption  of  25,000,000  kilowatt  hours, 
to  be  paid  for  at  the  rate  of  1..3  cents  per  kw.h.;  this  means 
a  minimum  yearly  payment,  whatever  the  consumption,  of 
.$325,000  a  year.  As  the  consumption  of  current  in  the  city 
of  Edmonton  has  never  exceeded  22,000,000,  and  promises  to 
run  less,  than  20,000,000  this  year,  it  is  not  likely  that  the 
citizens  will  consider  the  matter  any  too  favorably.  This 
is  especially  so  as  the  present  plant  will  also  have  to  be 
maintained  by  the  city  so  far  as  sinking  fund  and  deprecia- 
tion are  concerned. 

Hull,   P.  Q. 

In  connection  with  the  remodelling  of  the  City  of  Hull 
waterworks   the   Canadian  Wcstinghouse   Company  have   ob- 


tained an  order  for  a  iJ^o-h.p.  slip  ring  motor,  direct  con- 
nected to  two  De  Laval  pumps  each  of  8  million  gallons 
per  day  capacity,  to  operate  against  a  total  head  of  140 
feet. 

London,  Ont. 

The  Utilities  Commission  has  authorized  General  Man- 
ager Buchanan  to  call  for  tenders  on  three  200  kv.a.,  13,200/ 
575  volt  transformers. 

Montreal,  Que. 

Lieut.  O.  H.  Linton,  Montreal  manager  of  the  L.  K. 
Comstock  Company,  has  joined  the  No.  3  Overseas  Battery 
Siege  Artillery  C.E.F.,  being  raised  by  Major  E.  G.  M. 
Cape. 

The  Eugene  F.  Phillips  Electrical  Works,  Limited,  Mon- 
treal, have  secured  a  contract  from  the  city  of  Ottawa  for 
the  new  feeder  cable  from  the  central  station  to  the  pumping 
station.  This  is  three  phase,  13,200  v.  paper  insulated  lead 
covered   cable. 

The  electrical  section  of  the  Canadian  Society  of  Civil 
Engineers  will  hold  the  following  meetings  at  176  Mansfield 
Street,  Montreal,  during  the  1U15-16  season;  November  18 
and  March  2.  Mr.  R.  M.  Wilson,  of  the  Montreal  Light, 
Heat  and  Power  Company,  is  president  of  the  section,  and 
Mr.  Julian  C.  Smith,  of  the  Shawinigan  Water  and  Power 
Company,  the  vice-chairman. 

It  is  reported  that  the  directors  of  the  Shawinigan  Water 


The    Jordan    Commutator    Truing     Device 


Operates  without  removing 
armature.  No  shut  down  of 
motor  or  generator. 

No  large  cuts  from  commutat- 
or and  no  unnecessary  waste  of 
copper. 

No  dragging  of  copper  caus- 
ing short  circuits. 

No  portable  slide-rest  with  the 
danger  of  the  tool  digging  into 
the  commutator  and  numerous 
other  chances  of  damage  to  the 
commutator  or  armature  which 
are  all  overcome  with  this  ma- 
chine. 


JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Represented  by  :  Frank  E.  Filer.  Winnipeg,  Can. 

Toronto  Representative: 

Canada  Sales  Company,  166  Bay  Street,  Toronto,  Canada 


The    Jordan    Tapon    for    Moulding    Work 

A  real  time  saver  which 
means  a  Money  Saver, 
making  the  best  class  of 
work. 

It  is  not  necessary  to  have 
the  ends  of  the  capping 
straight  as  the  cover  of 
the  Tapon  overlaps  the 
capping,  thereby  covering 
any  bad  ends  of  capping. 

JORDAN  BROS.,  Inc.,  74  Beekman  St.,  New  York 

Jordan  Tapons  may  be  aecured  from  your  nearest  Electrical 
Supply  House. 


^^  Another    Daum    Improvement 


yy 


Fuse    Strip    requires    no   shearing — merely    take   a 
reak   off   one    or   more   lines   in   order    to   obtain    the 
capacity  desired. 

Used  with  DAUM  re- 
newable fuses  provides 
tlie  most  economical  re- 
newal element  on  the 
market — 1^  cents  to  re- 
new a  100  ampere  250 
volt    fuse. 


DAUM  CO., 


Sole  Manufacturers 
PITTSBURGH,  PA. 


»:- 


Disconnects 
Choke  Coils 

HIGH 
TENSION 

OUTDOOR 
SUB-STATIONS 


^  UNIT 


TYPE 


S  &  C  Fuses 
Bus  Supports 

HIGH 
TENSION 

POLE  TOP 
SWITCHES 


"DELTA-STAR"  EQUIPMENT 

Moloney  Electric  Co.  of  Canada,  Limited 

Halifax,        Montreal.        Toronto.        Winnipeg.        Vancouver 
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aiul  IViwcr  Cninpaiiy  arc  negotiating  for  the  purchase  of 
100,000  li.p.  which  will  be  developed  by  the  Laurentide  Com- 
pany, Limited,  when  their  new  jilant  is  completed  at  Grand 
'Mere,  P.  Q.  Ihc  total  amount  of  current  developed  will 
be  ]3r>,000  h.p.,  of  which  25,000  h.p.  will  be  retained  by  the 
Laurentide  Company. 

Niagara   Falls,   Ont. 

The  llydro-Elcctric  Power  Commission  have  advised  ll.'C 
city  clerk  of  Niagara  Falls  that  in  case  the  ratepayers  carry 
the  hydro  by-law  the  rate  will  probably  be  3  cents  per 
hundred  square  feet  of  floor  area  per  month  plus  a  2-ccnt 
and  1-cent  meter  rate  according  to  the  standard  scheme  of 
computation.  Commercial  lighting  will  be  5  cents  for  the 
first  30  hours,  2  cents  for  the  next  70  and  .5  cents  for  all  in 
excess.  Power  rates  will  be  $1  per  h.p.  per  month  of  con- 
nected load,  plus  1.6  cents  per  kw.h.  for  the  first  50  hours, 
1  cent  for  the  next  50  hours  and  .1  cent  for  all  in  excess. 
House  and  commercial  lighting  is  subject  to  a  prompt  pay- 
ment discount  of  10  per  cent.  Power  rates  get  a  local  dis- 
count  of   25   per   cent. 

Renfrew,  Ont. 

It  is  understood  that  arrangements  have  been  completed 
whereby  Renfrew  gets  another  manufacturing  concern  which 
will  employ  two  or  three  hundred  hands  regularly  and  will 
require  all  the  surplus  electric  power  Renfrew  at  present 
can  supply.  The  name  of  the  new'  company  has  not  yet 
been  made  public. 

Reston,  Man. 

Preliminary  steps  have  been  taken  towards  the  installa- 
tion of  an  electric  lighting  system.  The  electors  are  strongly 
in  favor  of  it  and  will  authorize  the  council  to  take  the  neces- 
sary steps  looking  to  the  purchase  of  a  suitable  site  and  the 
installation  of  machinery. 

St.  Agathe,  P.  Q. 

The  town  of  St.  Agathe  des  Monts,  P.  Q.,  is  about  to 
inslal  a  sewage  system,  which  will  be  electrically  operated. 
There  are  to  be  two  pumping  stations  containing  motor- 
driven  centrifugal  pumps,  by  the  current  being  supplied 
from  the  municipal  power  plant.  The  current  will  be  stepped 
down  from  2,300  v.  to  550  v.  or  210  v.  Messrs.  Ouimet  and 
Lesage,   Montreal,   are   the   engineers. 

Saskatoon,  Sask. 

The  annual  report  of  the  Department  of  Railways  of  the 
province  of  Saskatchewan  for  the  year  ended  April  30,  1915, 
is  just  to  hand.  That  part  of  the  report  which  is  of  interest 
to  electrical  readers  includes  statements  with  reference  to 
the  Regina  Municipal  Street  Railway,  the  Saskatoon  Street 
Railway  and  the  Moosejaw  Electric  Railway  Company,  which 
operate  respectively  30.53  miles,  16.28  miles  and  11.5  miles 
of  lines. 

Selkirk,  Man. 

The  electric  department  of  Selkirk,  Man.,  have  announced 
tliat  the  rate  for  electric  current  will  in  future  be  1.4  cents 
per  kw.h.  with  a  minimum  charge  of  fifty  cents  per  month. 

Stratford,  Ont. 

Mr.  F.  C.  Whatmough,  electrical  contractor,  Stratford, 
Ont.,  recently  received  contracts  in  connection  with  the  new 
showroom  of  the  Imperial  Rattan  Co.  and  alterations  to  the 
store  of  the  Barnsdale  Trading  Co.,  Stratford;  also  for  the 
wiring  of  the  residences  of  Messrs.  H.  Kalbfleisch  and  C.  A. 
Moore  of  that  city.  Mr.  Whatmough  will  also  have  charge 
of  the  wiring  and  illumination  of  tlic  Public  Library  Build- 
ing at  Tavistock. 

Toronto,  Ont. 

.-\t  the  recent  convention  of  the  Ontario  Municipal  As- 
sociation, luld  in  Toronto,  chief  engineer  F.  A.  Gaby,  of  the 


Hydro-electric  Power  Commission  of  Ontario,  stated  that 
requests  had  been  received  by  the  Commission  from  300 
municipalities  concerning  approximately  1,000  niilcs  of  elec- 
tric railway  lines. 


Mortgage 
Sale 

of 
Valuable  Electric  Light  and  Power 
Plant,  fully  equipped  and  installed, 
together  with  twenty-year,  exclusive 
franchise  for  operation  of  same  in 
TOWN  OF  WATROUS.  SAS- 
KATCHEWAN. 

IN   THE    SUPREME   COURT 

JUDICIAL    DISTRICT    OF    SASKATOON 

BETWEEN. 

THE   UNION   TRUST   COMPANY.    LIMITED, 

Plaintiff 

and 

THE  WATROUS  ELECTRIC  LIGHT,  POWER 

&    TRACTION    COMPANY.    LIMITED,    and 

others, 

Defendants 

Pursuant  to  the  Order  of  the  Honourable  Mr. 
Justice  EUvood.  dated  the  16th  day  of  Decem- 
ber, 1914.  there  will  be  offered  for  sale  by 
PUBLIC  AUCTION,  with  the  approbation  of 
the   Honourable   Mr.   Justice   El  wood   on  : — ■ 

MONDAY,  the  22nd  day  of  November.  A.D. 
1015,  at  the  hour  of  TWO  o'clock  in  the  after- 
noon, at  the  Court  House,  in  the  City  of  Saska- 
toon, in  the  Province  of  Saskatchewan,  by  the 
Sheriff    for    the    Judicial    District    of   Saskatoon. 

1 .  Lot  9.  in  Block  142,  according  to  a  plan 
of  subdivision  of  part  of  Sections  21,  22  and 
27,  in  Township  31,  and  Range  25,  West  of 
the  second  Meridian  in  the  Province  of  Sas- 
katchewan, in  the  Townsite  of  Watrous  and 
registered  in  the  Land  Registration  District 
of   Saskatoon   as   Plan    No.    G.45. 

2 .  ALL  that  valuable  and  fully  equipped  and 
operating  Electric  Light  and  Power  Plant 
situated  in  the  said  Town  of  Watrous,  con- 
sisting of  the  operating  plant  and  machinery 
installed  upon  said  Lot  9  as  above  described, 
and  all  plant  and  machinery  used  in  connec- 
tion therewith,  and  also  all  pole  lines,  wires 
and  buildings  erected  upon  the  streets  and 
lanes   of   the   said    Town    of  Watrous. 

3.  ALL  that  valuable  franchise  consisting  of  an 
agreement,  witli  the  Town  of  Watrous,  giv- 
ing to  the  Company  tlie  exclusive  right  for  the 
])eriod  of  twenty  years  from  the  2nd  day  of 
June,  1911,  for  furnishing  Electric  Light  and 
Power  to  the  Town,  artd  constructing  and 
operating  a   system   of  street   railways   therein. 

The  whole  to  be  sold  as  a  going  concern.  This 
plant  has  been  in  continijous  operation  during 
the  past  three  years  or  thereabouts,  and  is  now 
in  operation,  furnishing  light  and  power  to  the 
Town    of   Watrous. 

The  town  itself  is  a  divisional  point  on  the 
Grand  Trunk  Pacific  Railway,  in  the  Province 
of  Saskatchewan,  and  the  Vendor  is  informed, 
gives    every    promise    of    substantial    growth. 

All    parties   have    leave    to    bid. 

TERMS  OF  SALE:— 25  per  cent,  of  the  pur- 
chase price  as  deposit  in  cash  at  the  time  of  the 
sale  and  the  balance  upon  the  transfer  being  duly 
confirmed.  The  premises  will  be  solil  subject  to 
any    unpaid    taxes. 

For  further  particulars  and  conditions  of  sale 
apply  to  Messrs.  Elliott,  Macneil  &  Company, 
Barristers,  Winnipeg,  Manitoba,  or  to  Messrs. 
McCrancy.  MacKcnzic  \-  Hutchinson,  Barristers, 
Saskatoon.  Sask. 

DATKI)  at  Saskatoon  ihis  17lh  day  of  Sep- 
tember. A.D.  mm. 

McCraney.    M.icKcnzie    &    Hutchinson, 

Wndov's    Solicitor?. 
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UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

of  all  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 

BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches      Toronto      Winnipeg      Calgary      Vancouver 
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60-Ton  Gas-Electric  Locomotives 
The  Minneapolis,  St.  Paul,  Rocheslor 
&  Dulnuine  Electric  Traction  Coiiipany, 
operating  what  i.s  popularly  known  as 
the  "Dan  Patch"  Electric  Lines,  has  re- 
cently placed  in  commission  three  GO- 
ton  gas-electric  locomotives  for  freight, 
passenger  and  terminal  service.  These 
are  somewhat  similar  in  design  although 
heavier  than  the  57-ton  gas-electric  loco- 
motive which  has  been  in  successful 
operation  daily  on  the  company's  lines 
for  the  past  year  or  more  from  Minne-, 
apolis  to  Mankato,  Minn.  The  four  gas- 
electric  locomotives,  as.  well  as  thirteen 
gas-electric  motor  cars  which  the  railway 
company  has  purchased  to  date,  were 
designed  and  built  by  the  General  Elec- 
tric Company.  It  is  interesting  to  note 
that  this  is  said  to  be  the  first  railroad 
in  the  world  operated  entirely  with  gas- 
electric   service. 

The  railway  extends  south  from  the 
company's  terminal  building  in  Seventh 
Street,  Minneapolis,  a  distance  of  107 
miles   to   Mankato. 


Motors  For  Sale 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52    Queen  Street 


OTTAWA 


Lighting   Schedule 
November,  1915 


Courtesy  of  the  National  Carbon  Company    Cleveland 


Electric  Motors,  Standard  Make,  New.  Will 
sell  cheap  for  cash.  Apply  E.  F.  Knox,  243  Col- 
lege Street,  Toronto.     Phone  College  1374,     19-20 


Positions  Wanted 


Voung  man.  '2C,  years,  married,  Canadian,  good 
practical  electiician,  good  experience  in  conduit 
construction,  wiring  and  estimating,  thoroughly 
capable  of  running  small  plant.  Box  249,  Elec- 
trical   Xews,    Toronto,    (Int.  19-20 


fROGURED  !N  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN  r  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 

MAIN 

25S2 

RIDOUT  &  MAYBEE 
59  Yonge  Street 


Date 

Light 

Date 

Extinguish 

No.  of 
Hours 

Nov.l 

5  30 

Nov.2 

2  30 

9  00 

2 

5  80 

3 

3  40 

10  10 

3 

5  20 

4 

4  50 

11  30 

4 

5  20 

5 

5  50 

12  3" 

5 

5  20 

6 

5  50 

12  30 

6 

5  20 

7 

5  50 

12  30 

7 

5  20 

8 

6  00 

12  30 

8 

5  20 

9 

6  00 

12  40 

9 

5  20 

10 

(3  00 

12  40 

10 

5  20 

11 

6  00 

12  40 

11 

5  20 

12 

6  00 

12  40 

12 

5  20 

13 

B  00 

12  40 

13 

10  00 

14 

6  00 

8  00 

14 

11  10 

15 

6  00 

6  50 

16 

0  20 

16 

6  10 

6  50 

17 

1  20 

17 

6  10 

4  50 

18 

2  20 

18 

6  10 

3  50 

19 

3  20 

19 

6  10 

2  50 

20 

No   Light 

20 

No   Light 

21 

No   Light 

21 

No   Light 

22 

No   Light 

22 

No   Light 

23 

5  00 

23 

7  20 

2  20 

24 

.     5  00 

24 

8  10 

3  10 

25 

5  00 

25 

9  10 

4  10 

26 

5  00 

26 

10  10 

5  10 

27 

5  00 

27 

11  10 

6  10 

28 

5  00 

29 

0  30 

7  30 

29 

5  00 

30 

1  20 

8  20 

30 

5  00 

Dec.  1 

2  30 

9  30 

TORONTO 


CANADA 


Total  Hours   222.30 


2.5  Candle  Power  Per  Watt 

produced   with    our 

WHITE  QUADRUPLEX  LAMP 

Patented  and  Made  in  Canada 
For  information  write 

Electrical  Illumination  Co.  of  Canada,  Limited 

Head  Office  and  Works,  MONTREAL 


Look  for  the  Gray  Shell" 


Made  in  the  Dominion 

Sanctioned  by  the  Canadian  Fire  Underwriters' 
Association 


ECONOMY 


renewable 
cartridge 


Absolute  protection  to  lives,  property  and  equipment  at  a  saving  of  80",,  per 
year  in  fuse  maintenanxre  expense  over  the  cost  of  using  old-style,  so  called 
non-renewable  fuses.     There  are  thousands  of  Economy  Fuse  users,  — millions 


FUSES 


are  in  use. 


Ask  us  for  free  samples,  together  with  Catalog  50.    Test  the 
fuses  on  your  circuits. 


f-  KDNOMY  ^^^^  FUSIS  4 


Economy  Fuse  &  Mfg.  Co.  of  Canada^  Ltd.  Unity  Bidg.,  Montreal 

M«nu(*cturori  in  Canndn  of  "S  &  C"  Extra   Hiiili  Potential  Fu.r.     to   150.000  »oll«. 


Wt 
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Fighting  Fire  with  the  Electric 

The  most  vital  element  in  the  success  of  tire  lightin.t,'  is 
promptness  in  responding  to  the  call.  The  Philadelphia  fire 
department  state  from  their  own  experience  that  electrics  arc 
300  per  cent,  faster  than  horse-drawn  vehicles.  These  two 
statements  combined  appear  to  constitute  an  unanswerable 
argument  in  favor  of  the  employment  of  electrically  driven 
engines  in  every  fire  department  where  conditions  are  favor- 
able for  their  use. 

.^s  between  the  electric  and  the  gas  propelled  equip- 
ment the  difference  is  not,  of  course,  so  great.  The  electric 
possesses  advantages  over  its  competitor,  however,  in  that 
it  is  absolutely  dependable  in  action  and  that  it  is  mud) 
more  easily  controlled.  The  gas  car  under  the  most  favor- 
able conditions  will  occasionally  refuse  to  work.  In  con- 
gested localities,  again,  the  electric  is  easily  shown  to  he 
more  dependable.  It  can  be  more  quickly  accelerated  ami 
it  has  no  engine  to  stall.  Too  many  of  our  city  councils 
appear  to  fail  to  realize  that  the  matter  of  two  or  three 
minutes  at  the  beginning  of  a  fire  would  save,  often,  many 
thousands  of  dollars  to  the  community.  Many  instances  are 
on  record  where  the  saving  from  a  single  fire  out  of  manj' 
that  would  occur  during  a  short  period  would  amplj'  cover 
the  extra  cost  of  equipping  the  fire  department  with  elec- 
trics. The  cost  of  maintenance,  also,  though  of  minor  im- 
portance, is  worth  consideration,  as  it  is  shown  from  actual 
operating  data  that  this  is  less,  varying,  of  course,  with  con- 
ditions, than  where  horse-drawn  vehicles  are  employed.  A 
valuable  article  covering  this  question  is  reproduced  on 
other   pa,ges    of    this    issue.      .An    interesting    section    of    this 


article  refers  to  the  experience  of  the  city  of  Calgary  where 
a  number  of  electrics  have  been  in  service  now  for  some 
two  or  three  years.  In  this  city  electrics  are  used  both  for 
fire  protection  and  for  street  cleaning  purposes  and  in  both 
casts  have  proven  their  worth  to  the  entire  satisfaction  of 
the    department   heads. 


Poorer  Service  or  Higher  Fares? 

The  rather  startling  statement  made  at  the  recent  annual 
convention  of  the.  electric  railway  men  in  San  Francisco  that 
out  of  twenty-five  electric  railways  in  California  only  one 
declared  a  dividend  during  the  past  year  brings  home  to 
us  rather  forcibly  the  oft  repeated  statement  that  the  elec- 
tric railway  business  is  being  run  on  a  much  closer  margin 
than  is  appreciated  by  the  public  at  large.  There  is,  without 
doubt,  an  erroneous  impression  abroad  that  street  railway 
companies  and  systems  are  making  a  great  deal  of  money — 
hence  the  constant  cry  for  better  service  and  lower  rates. 
Tliroughout  the  Dominion  of  Canada  private  capital  has 
recognized  this  fact  to  such  an  extent  that  during  recent 
years  no  very  strenuous  effort  has  been  made  to  cover  the 
field,  which  consequently  has  been  left  more  or  less  to  the 
municipalities  themselves  to  care  for.  A  study  of  the  var- 
ious systems,  inunicipal  and  otherwise,  in  Canada  shows  a 
surprisingly  small  percentage  at  the  present  time  making 
anything  that  looks  at  all  like  a  profit.  Deficits  are  decidedly 
the  order  of  the  day,  particularly  among  municipal  systems, 
wliich  is  not  to  be  wondered  at  when  one  recalls  the  fact 
that  municipal  railway  systems  have  chiefly  been  installed 
wliere   private  capital  hesitated   to  venture  in. 

There  is  little  doubt  that  if  the  better  type  of  service 
which  railway  patrons  are  demanding  is  to  be  given  by  our 
railway  systems,  whether  private  or  municipal,  the  rates 
charged  for  transportation  must  be  appreciably  increased. 
Tlie  dream  of  three  cent  fare,  or  less,  must  be  given  up. 
Ill  the  United  States,  where  the  railway  systems  are  man- 
a.ged  at  least  as  well  as  our  own,  many  roads  operating  under 
a  straight  five  cent  fare  are  doing  barely  better  than  paying 
actual  expenses.  The  few  exceptions  to  this  rule,  whether 
in  the  United  States  or  Canada,  can  scarcely  prevent  the  in- 
evitable consequence  of  higher  wages,  higher  taxes,  and  the 
demand  for  more  frequent  and  more  luxurious  service  which 
railway  patrons  are  constantly  making.  This  can  only  be 
met  by  higher  fares.  If  the  jitney  does  nothing  more  than 
this,  it  is  probably  bringing  home  to  the  average  citizen  the 
fact  that  an  extra  cent  or  two  is  neither  here  nor  there  wliere 
better   service   is   concerned. 


Battery  Exchange  Service 


One  of  the  most  recent  developments  in  electric  vehicle 
work  is  that  which  is  being  put  into  practice  in  a  limited 
ntmiber  of  cities  in  the  United  States  whereby  it  is  possible 
to  change  over  your  battery  which  has  become  discharged 
for  a  fully  charged  one — this  service  being  available  at 
different  points  throughout  a  given  area.  The  system,  of 
course,  pre-supposes  an  active  co-operation  among  a  large 
number  of  supply  garages  and  the  central  station  company 
or  organization  in  the  neighborhood,  so  that  the  batteries 
may  become  standardized  and  also  be  made  available  at 
comparatively  frequent  points.  Under  this  system  the  pur- 
chaser of  an  electric  vehicle  does  not  purchase  a  battery. 
He  simply  buys  the  vehicle  "minus  any  motive  power  in 
exactly  the  same  way  as  the  purchaser  of  a  gas  car  buys 
his  car  without  gasoline.  Under  a  properly  organized  sys- 
tem the  exchange  of  a  discharged  battery  for  a  fully  charged 
one  at  various  points  throughout  the  given  city  or  muni- 
cipality should  be  no  luore  difficult  and  should  consume  no 
.greater  time  than  is  now  taken  by  the  owner  of  a  gas  car 


so 
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in  liaving  liis  supply  of  gasoline  replenished.  This  scheme 
offers  very  promising  possibilities  which  time  and  experience 
will  doubtless  turn  into  a  realitj'  greatly  to  the  benefit  of 
the  electric  vehicle  industry. 


Electric  Fire  Hazard 

A  short  article  appeared  in  a  recent  issue  of  the  Mone- 
tary Times  under  the  heading  "Carelessness  with  Fire" 
which,  quite  unintentionally  no  doubt,  gives  an  erroneous 
impression  regarding  the  number  of  fires  caused  by  electrical 
appliances.  The  item  has  reference  to  a  report  by  Superin- 
tendent Gunther  on  British  Columbia  fires  during  the  year 
1914  and  at  superficial  reading  would,  we  think,  leave  one 
with  the  idea  that  all  fires  in  B.  C.  were  started  from  elec- 
trical causes.     The  paragraph  referred  to  reads  as  follows: 

"The  causes  of  fires  in  British  Columbia  last  year,  on 
which  the  aggregate  losses  were  $14,977,  were  discovered 
by  Provincial  Superintendent  Gunther  to  be  due  to  the  care- 
less handling  of  electrical  appliances  as  follows: 

Cause  of  fires  No.  of  fires 

Electric  iron,   current   not   turned   off    10 

Electric  curling  iron,  current  not  turned  ofif..  1 

Electric  foot  warmer,  left  in   bed 1 

Electric  heater,  too  close  to  wall 1 

Electric  light,  drop-cord  hung  over  nail   1 

Electric  light,  left  in  bed 1 

Electric  cluster,  left  on  table 1" 

As  a  matter  of  fact  the  report  from  which  this  data  was 
taken  gives  a  list  of  eight  of  the  most  frequent  causes  of  fire, 
of  which  electrical  appliances  is,  practically  speaking,  the 
least  important.  Of  a  total  of  303  fires  investigated  20  only 
were  caused  by  the  careless  use  of  electrical  appliances  which 
the  report  attempted  to  classify  according  to  the  above  list. 
This,  in  all  reason,  is  more  than  enough  for  electricity, 
though  only  representing  a  little  over  6  per  cent,  of  the  total 
number  instead  of  the  whole  total  as  the  article  might  be 
read  to  mean.  Of  the  20  fires  caused  by  electricity  the  re- 
port makes  it  plain  that  16,  at  least,  were  due  to  careless- 
ness in  handling."  It  is  worthy  of  note  too  that  of  the  total 
of  303  fires  reported  235  were  caused  by  stoves  and  furnaces. 
Electricity,  even  with  careless  handling,  is  placed  in  the 
same  class  as  "spontaneous  combustion,"  a  cause  of  fire  so 
rare  as  to  almost  constitute  it  a  curiosity. 


Lighting  Equipment  for  St.  Lambert 

G.  M.  Gest,  Limited,  Montreal,  have  obtained  the  con- 
tract for  the  supply  and  installation  of  an  electric  lighting" 
system  for  the  town  of  St.  Lambert,  P.  Q.  This  is  the  first 
section  of  a  plan  which  will  ultimately  be  considerably  ex- 
tended. Tenders  were  originally  called  for  a  five  cluster 
light  system,  but  after  the  opening  of  the  bids  it  was  de- 
cided to  ask  for  new  prices  for  43  single  nitrogen  filled  lights 
of  350  watts.  G.  M.  Gest  Limited  quoted  $4,250  and  the 
Northern  Electric  Company  $4,290;  while  the  town  engineer, 
Mr.  E.-  Drinkwater,  submitted  a -bid  of  $4,250.  There  are  to 
be  four  circuits.  Most  of  the  wires,  the  supply  of  which  is 
included  in  the  contract  price,  will  be  carried  in  conduits, 
already  constructed.  The  poles  will  be  12  feet  high  from  the 
base  to  the  centre  of  the  light.  The  lights  will  be  spaced 
an  average  distance  of  150  feet  on  each  side  of  the  streets, 
and  will  be  staggered.  The  system  is  controlled  by  a  num- 
ber of  50  ampere,  250  volt  "Venner"  time  switches,  each  being 
operated  by  a  45-day  clock  of  exceptional  durability.  These 
switches  which  are  equally  suitable  for  inside  and  outside 
operation  are  of  a  particularly  high  efficiency  as  the  result 
of  their  system  of  mercury  contacts  which  overcome  all 
friction  in  the  switch  mechanism  obviating  the  continuous 
troubles  experienced  in  other  types  of  switches.     This  lime 


switch,  due  to  its  higli  efficiency  and  long  service  at  one 
winding,  is  coming  more  into  favor  every  day  and  their 
demand  is  rapidly  increasing  for  both  inside  and  outside 
use.  They  have  been  installed  in  this  particular  instance 
with  a  view  to  maintaining  the  high  standard  of  workman- 
ship prevailing  throughout  the  entire  system. 


The  Laurentide  Power  Company 

It  is  proposed  to  incorporate  a  new  company,  the  Laur- 
entide Power  Company,  to  take  over  and  operate  the  Laur- 
entide Company's  new  hydro-electric  development  at  Grand 
'Mere,  P.  Q.  The  Shawinigan  Water  and  Power  Company 
will,  it  is  understood,  be  largely  interested  in  the  new  con- 
cern, and  will  purchase  a  considerable  amount  of  the  125,000 
horse  power  to  be  developed.  The  Cedars  Rapids  Manu- 
facturing and  Power  Company's  earnings  continue  to  in- 
crease. For  the  month  of  September  they  were  $100,728, 
less  $31,699  due  to  the  Cedars  Rapids  Transmission  Company 
and  the  Montreal  Light,  Heat  &  Power  Company  for  trans- 
mission of  power.  The  operating  expenses  were  $3,528,  and 
the  fixed  charges  $33,996,  leaving  a  surplus  of  $31,508.  The 
gross  revenue  for  nine  months  is  $665,966  and  the  surplus 
$138,836.  Work  is  now  being  carried  out  on  the  additional 
unit,  including  widening  of  the  canal,  an  addition  to  the  sub- 
structure of  the  power  house  and  the  installation  of  ma- 
chinery. This  will  bring  the.  capacity  of  the  plant  up  to 
110,000  horse  power.  A  dam  is  also  being  built  at  the  head 
of  the  forebay  to  lessen  the  danger  of  trouble  from  frazil 
ice. 


Montreal  Aqueduct  Again 

The  Council  of  the  Canadian  Society  of  Civil  Engineers 
have  sent  a  second  request  to  the  Mayor  and  Commissioners 
of  Montreal  requesting  the  appointment  of  an  independent 
board  of  engineers  to  investigate  the  scheme,  partly  carried 
out,  for  the  enlargement  of  the  aqueduct,  the  construction 
of  a  hydro-electric  plant,  and  the  building  of  a  filtration 
plant.  The  hydro-electric  section  of  the  plan  is  the  principal 
point  of  criticism,  it  being  contended  that  it  will  be  costly 
to  construct  and  to  maintain,  and  that  the  10,000  horse  power 
to  be  developed  for  pumping  and  lighting  purposes  can  be 
purchased  at  a  much  lower  cost  from  private  companies.  The 
Council  of  the  Canadian  Society  ask  that  no  further  money 
be  spent  until  the  whole  scheme  is  investigated,  which 
would  be  in  the  interest  of  every  engineer  who  has  been 
connected  with  the  project,  the  good  name  of  the  engineering 
profession  and  the  interests  of  the  ratepayers  of  the  city. 


Code  Conference  Postponed 

The  Bureau  of  Standards  has  announced  the  postpone- 
ment of  the  conference  that  was  to  be  held  at  Washington 
on  Oct.  27  and  28,  1915,  until  a  date  to  be  announced  later. 
This  change  of  plans  is  due  to  the  request  of  the  National 
Electric  Light  Association,  the  American  Institute  of  Elec- 
trical Engineers  and  the  Association  of  Edison  Illuminating 
Companies  that  additional  time  be  granted  for  the  consider- 
ation of  the  code  of  rules  that  has  been  formulated  by  the 
Bureau  before  they  are  submitted  to  a  formal  conference. 


Sir  Adam  Beck,  in  a  recent  discussion  of  the  power 
situation  in  Kingston,  is  reported  to  have  expressed  regret 
that  the  Commission  had  been  unable  to  fulfil  their  promise 
of  a  power  supply  for  that  city.  The  Waddingtou  power 
scheme,  under  which  it  had  expected  sufficient  power  could 
be  obtained  from  this  U.  S.  plant  had  been  blocked  by  the 
I'nited  States  authorities  and  no  other  source  of  supply  is 
available  at  the  present  time. 
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Electrics   in    Universal   Service 

Already  Economically  Adaptable  to  Almost  Every  Phase  of  Transportation  Work 
—The  Newly-tried  System  of  "  Battery  Exchange "  Giving  the  Industry  a  Decided 
Impetus— Relative    Cost    and    Operation    Figures   of   Gas   and    Electric    Cars 


The  Electric  Vehicle  Association  of  America  held  its 
sixth  annual  convention  in  Cleveland  on  October  18-19.  The 
following  interesting  papers  were  read  and  discussed: — In- 
dustrial Trucks  in  the  Service  of  the  Pennsylvania  Railroad 
Co.,  by  Mr.  T.  V.  Buckwalter;  The  Electric  Taxicab,  by 
Mr.  I.  S.  Scrimger;  Data  on  the  Hartford  Electric  Light 
Company's  Experience  with  the  Battery  Exchange  System 
for  Commercial  Vehicles,  by  Mr.  Willis  M.  Thayer;  The 
Function  of  the  Electric  Garage,  by  R.  Macrae;  Compara- 
tive Development  of  the  Commercial  Power  and  Electric 
Vehicle  Loads,  by  Messrs.  H.  H.  Holding  and  S.  G.  Thomp- 
son; Problems  We  Are  Facing  and  How  They  May  be 
Met,  by  Mr.  George  H.  Kelly;  The  Small  Electric  Vehicle 
and  Its  Application,  by  Mr.  Charles  A.  Ward;  Electric 
Vehicles  in  Municipal  Service,  by  Messrs.  Arthur  J.  Slade 
and  R.  Duval  Dumont;  Comparative  Performance  of  Gaso- 
line and  Electric  Vehicles  in  Similar  Service,  by  Messrs.  W. 
J.  Miller  and   S.   G.  Thompson. 

Two  of  the  most  practically  important  of  these  papers 
are  printed  herewith  in  copious  extracts  discussing  the  topics, 
(1)  Battery  Exchange  and,  (2)  Electrics  in  Municipal  Ser- 
vice. The  idea  of  battery  exchange  is  comparatively  new, 
but  entirely  logical,  and  promises  to  solve  many  of  the  diffi- 
culties with  regard  to  the  care  and  charging  of  storage  bat- 
teries— matters  which  the  average  private  owner  knows  little 
about.  Briefly  it  means  that  the  electric  garage,  which  may 
or  may  not   be   the   central   station   in   that   particular  place. 


sells  a  service  to  the  owners  of  electric  vehicles  which  in- 
cludes both  battery  and  electric  current,  instead  of  electric 
current  only.  The  scheme  has  many  advantages.  It  re- 
duces the  capital  expenditure  of  the  individual  and  so  tends 
to  stimulate  the  sale  of  electric  vehicles.  It  removes  the 
necessity  of  private  charging  outfits.  It  minimizes  the  dan- 
ger of  ill-treatment  of  the  battery  through  improper  charg- 
ing. It  means  a  very  considerable  saving  in  time  where 
cells  become  discharged  during  the  busy  part  of  the  day. 
Presumably  a  battery  can  be  changed  over  as  easily  and 
as  quickly  as  a  gas  car  can  be  filled  up  with  gasoline.  Under 
the  more  favorable  operating  conditions  the  batteries  will 
last  much  longer. 

The  second  article  deals  with  the  use  of  electrics  in 
various  classes  of  municipal  service,  two  of  the  most  im- 
portant of  which  are  fire-fighting  and  refuse-collection.  The 
author  deals  with  the  subject  also  under  the  headings.  Po- 
lice Patrol;  Hospital  Ambulance  Service;  Board  of  Educa- 
tion; Department  of  Water,  Gas  and  Electricity  Supply; 
Department  of  Public  Works  and  Government  Printing  Of- 
fice. The  first  two  are  of  more  practical  interest  to  the 
average  municipality  and  these  only  are  quoted  below.  Evi- 
dently a  much  greater  gain  in  operating  efficiency  can  be 
obtained  by  operating  the  electrics  longer  hours — in  the  day 
for  collecting  refuse  and  in  the  night  for  street  cleaning  or 
for  the  transportation  of  collected  refuse  over  long  dis- 
tances.    Extracts  from   these   two   papers   follow. 


Battery  Exchange  System  for  Commercial  Vehicles 

By  Mr.  W.  M.  Thayer 


The  customer  purchases  trucks  without  batteries  under 
the  Battery  Service  System,  as  developed  by  the  Hartford 
Electric  Light  Co.  The  company  buys  the  batteries,  charges 
and  installs  them  in  the  customers'  trucks.  The  equipment 
required  by  the  company  consists  of  batteries,  the  means 
for  charging  the  batteries,  and  the  apparatus  for  placing  the 
batteries  in  the  customers'  trucks.  The  odometers  on  the 
trucks  are  also  a  part  of  the  company  equipment,  with  the 
cradles  for  the  extra  batteries.  The  "service"  may  be  di- 
vided into  two  parts:  the  charging  of  batteries  in  cars  at 
night  and  the  charging  of  batteries  out  of  cars.  For  charg- 
ing of  batteries  in  cars  the  company  have  installed  charging 
equipment  consisting  of  a  Rotary  converter,  having  a  capa- 
city of  850  amperes  at  250  volts,  and  a  motor  generator  set, 
having  a  capacity  of  800  amperes  at  250  volts.  Both  of  these 
machines  are  designed  for  operating  on  the  three-wire  sys- 
tem. This  equipment  is  operated  by  employees  of  the  com- 
pany from  11  p.m.  to  7  a.m.  The  arrangement  of  rheostats, 
etc.,  is  the  same  as  described  later  under  the  exchange  sta- 
tion  equipment. 

For  batteries  not  charged  in  the  cars  there  are  thirty- 
one  sets  of  charging  equipment  installed.  Each  set  is  made 
up  of  one  ammeter,  one  Sangamo  ampere  hour  meter,  one 
circuit  breaker,  and  one  switch.  All  batteries  used  on  the 
service  are  Edison  batteries  of  the  standard  size.  All  the 
trucks  on  the  service  are  G.V.s,  equipped  with  Universal 
cradles. 

The  Universal  cradle  is  an  underslung  battery  container. 


secured  to  the  car  by  four  hooks,  one  at  each  corner,  and 
is  removable  in  one  unit  by  raising  the  battery  about  2 
inches,  removing  the  hooks  and  detaching  the  battery  leads. 
The  vehicles  are  run  into  guides  over  hydraulic  lifts  for 
the  purpose  of  removing  the  batteries.  The  hydraulic  lift 
is  made  up  of  four  cylinders,  one  at  each  corner  of  the  plat- 
form, 3  feet  by  6  feet.  This  platform  in  the  lowered  posi- 
tion is  even  with  the  floor.  Each  of  these  cylinders  has  an 
inside  diameter  of  6  inches  and  a  maximum  lift  of  10  inches. 
Each  cylinder  is  connected  to  the  city  mains  by  a  1-inch 
pipe.  The  opening  of  one  valve  of  the  city  mains,  places  a 
water  pressure  of  60  pounds  on  each  of  these  cylinders, 
which  has  proved  ample  to  raise  any  batteries  in  use.  The 
same  pipe  used  for  supplying  water  to  the  lifts  is  also 
used  for  discharging  the  water  and  lowering.  This  is  done 
l)y  closing  the  valve  on  the  city  main,  and  opening  a  valve 
on  the  discharge  main.  The  original  equipment  contained 
a  plunger  valve  on  each  of  the  four  pipe  lines  to  the  cylin- 
ders. These  valves  have  proved  of  small  value.  Each  cylin- 
der lifts  the  battery  gradually  into  contact  with  the  frame  of 
the  truck  and  automatically  adjusts  itself  to  varying  heights 
of  the  truck  frame  from  the  ground,  caused  by  worn  or 
poorly   distributed   load. 

Some  form  of  platform  truck  is  necessary  for  handling 
batteries  when  disconnected  from  cars.  The  Cowen  truck 
used  for  this  purpose  has  a  height  of  7  inches  and  is  equipped 
with  a  platform  which  may  be  raised  or  lowered  lyi  inches 
by  the  handle  of  the  truck.    The  truck  is  placed  on  the  plat- 
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fiuni  of  the  liyilraulie  lilt  uiukr  the  car  from  which  the 
battery  is  to  be  removed.  The  hydraulic  lift  raises  the  truck 
into  contact  with  the  battery  cradle  and  raises  the  whole 
equipment  high  enough  to  permit  the  removal  of  the  hooks 
whicli  secure  battery  to  body  of  car.  When  hooks  are  re- 
moved and  wires  detaclied,  the  battery  is  lowered  and  re- 
moved on  the  truck  to  the  charging  room.  The  raised  plat- 
form of  the  truck  allows  the  battery  to  be  run  over  skids 
in  the  charging  room.  The  battery  is  then  lowered  on  to 
the  skids  and  the  truck  removed  for  other  work.  The  ex- 
change station  is  equipped  with  two  complete  hydraulic  out- 
fits for  exchanging  batteries.  A  single  equipment  is  capable 
of  making  the  complete  exchange  of  battery  in  three  tnin- 
utes,  or  less. 

Charging   Methods 

No  instruments  are  used  on  the  cars  except  odometers. 
All  battery  charging  is  based  on  the  mileage  covered  with 
allowance  for  road  conditions.  When  battery  is  removed 
from  car  the  odometer  reading  is  taken.  The  previous  read- 
ing gives  the  miles  covered  and  a  slip  is  placed  on  the  bat- 
tery showing  this  distance.  The  man  who  places  the  bat- 
teries on  charge  uses  this  distance  as  the  basis,  multiplying 
same  by  a  certain  constant,  depending  on  road  condition, 
size  of  truck,  etc.  The  Sangamo  meter  is  set  at  the  number 
of  ampere  hours  required  and  runs  back  to  zero,  where  the 
circuit  breaker  cuts  it  out.  The  voltage  on  individual  cells 
is  followed  during  the  charging  and  serves  as  a  check  on 
the  ampere  hour  meter. 

Some  power  is  saved  in  this  way.  The  Sangamo  meter, 
however,  is  practical  and  accurate,  and  is  certain  to  take  the 
battery  of?  charge  before  excessive  charging  occurs.  Bat- 
teries are  cleaned  with  live  steam  at  a  pressure  of  10  or  15 
pounds.  Distilled  water  is  obtained  from  Barnstead  water 
stills,  operated  electrically. 

Operating  Data 

The  introduction  of  "battery  service"  has  tended  to  in- 
crease the  mileage  covered.  The  Boston  Branch  Grocery 
has  a  1,000-pound  car  in  use  for  56  months,  and  has  covered 
46,760  miles,  an  average  of  833  miles  per  month.  The  mile- 
age of  this  car  for  July,  1915,  was  1,013.  C.  N.  Dodge  has 
had  a  750-pound  car  in  service  46  months,  and  has  covered 
42,796  miles,  an  average  of  930  miles  per  month.  The  miles 
covered  by  this  car  for  July,  1915,  were  1,293.  The  Eagle 
Dye  Works  Co.  has  operated  a  worm  drive  car  for  9  months, 
and  has  covered  10,782  miles,  an  average  of  1,198  miles  per 
month.  The  mileage  of  this  car  for  July,  1915,  was  1,313. 
One  of  GafTey's  Express  1-ton  cars  has  been  in  service  32 
months  and  has  covered  35,032  miles,  an  average  of  1,095 
miles  per  month.  The  mileage  of  this  car  for  July,  1915,  was 
1,251.  The  City  Coal  Co.  has  operated  a  2-ton  truck  for  S 
months  and  has  covered  7,998  miles,  an  average  of  1,000 
miles  per  month.  This  truck  covered  1,110  miles  in  July. 
One  of  the  first  1-ton  cars  received  by  the  Hartford  Elec- 
tric Light  Co.  has  been  in  service  62  months  and  has  covered 
50,844  miles,  an  average  of  820  miles,  per  month.  The  mile- 
age in  July,  1915,  was  1,031. 

The  record  of  cars  and  batteries  for  June.  1915,  stands: 

Xo.  of  cars  Size  Batteries  Ratio 

11  750-lb.  17  1.54 

23  1,000-lb.  34  1.54 

38  1-ton  33  1.18 

3  2-ton  5  1.67 

Total,  64  89  1.4 

During  the  month  of  December,  1914,  cars  on  the  road 
represented  1,433  car  days,  1,284  exchanges  of  batteries  were 
made,  or  90  per  cent,  of  the  cars  changed  batteries  every 
day.     The   number   of   cars   stalled    for   any   cause    whatever 


was   one   for  every   50   car   days,   tliat   is.  one   car   would   gel 
into   difficulty  every   1,450   miles. 

During  the  month  of  June,  1915,  cars  on  the  road  repre- 
sented 1,594  car  days,  988  exchanges  of  batteries  were  made 
or  about  04  per  cent,  of  the  cars  changed  batteries  every 
day.  The  number  of  cars  stalled  for  any  cause  whatever 
was  one  car  for  every  477  car  days,  or  the  average  car  would 
get  into  difficulties  once  in  every  14,310  miles.  Twenty-four 
per  cent,  of  the  cars  do  not  charge  at  night.  The  record 
of  stalled  cars  includes  every  cause  whatever,  and  does  not 
necessarily  imply  exhausted  batteries.  An  inexperienced 
driver  might  run  liis  truck  over  into  a  back  lot  or  over  a 
bank. 

The  power  used  is  measured  by  watt  meters  and  includes 
all  losses  in  transformation   and   stepping  down. 

For   December,   1914: 

Total  power  consumed  was  57,856  kilowatt  hours. 

The   mileage   covered,   40,787. 

The  average  power  used,  per  mile,  1,418  watts. 

For  June,  1915: 

Total  power  consumed  was  50,414  kilowatt  hours. 

The   total  mileage   covered,  47,615. 

The  average  power  used,  per  mile,   1,058  watts. 

The  Edison  batteries  used  on  the  service  are  in  some 
ways  subjected  to  very  hard  use.  The  total  number  of  cells 
in  use  at  the  end  of  the  first  period  of  three  years,  5,094, 
and  their  service  was  the  equivalent  of  113,850  cell  months. 
Seventy-six  cells  have  been  returned  to  the  factory  for  re- 
pairs in  these  three  years.  Forty-four  on  account  of  leaks 
or  broken  seams.  The  balance  of  32  cells  for  other  causes 
such  as  failure  to  charge  up  or  broken  terminals. 

Cost  Recording 

The  accounts  assigned  to  the  vehicle  and  battery  depart- 
ments are  arranged  under  the  same  general  plan  as  all  other 
company  accounts. 

The  main  accounts  are  carried  under  numbers  and  these 
accounts  divided  into  sub-accounts,  indicated  by  the  main 
number,  with — and  sub-number.  For  instance,  operating  ac- 
count is  known  as  number  69,  while  operating  labor  under 
this  account  is  69 — 1.  The  accounts  under  battery  service 
are  divided  as  follows:  The  property  account  covering  pur- 
chase of  batteries;  the  property  account  covering  purchase 
of  service  apparatus. 

The  operating  accounts  for  the  service  are: 

Operating  Labor — This  account  includes  labor  for  ex- 
change of  batteries,  filling,  charging,  changing  solution  and 
shift  labor  covering  the  whole  twenty-four  hours  of  each 
day. 

Operating  Material — Includes  distilled  water,  solution 
and  any  other  material  used  directly  for  the  batteries. 

Repair  Labor — The  labor  for  actual  repairs  to  batteries. 

Repair  Material — Any  parts  for  repairs  to  batteries  or 
any  repairs  made  at  factory. 

Repair  Service  Apparatus — Includes  labor  and  material 
lor  repairs  to  charging  sets,  extra  Universal  cradles.  Odo- 
meters, Cowen  trucks  and  all  other  apparatus  used  in  hand- 
ling Ijatteries. 

Battery  Service  3  year 

Year   ending     June,  1913  June,  1914  June,  1915     Total 

Operating    labor     .....$2,775.85  $  9,381.16  $  8,727.70  .$20,884.71 

Operating  material    ..       467.37  221.85       1,286.61       2.975.83 

Repair  labor    0.00  2.94  39.84  32.78 

Repair   material    76.94  102.42  313.71  493.07 

Repair  service  appar- 
atus       7.10  892.62        1,161.15        2.060.87 

Power    520.33        1,904.83       2,833.37        5,258.53 

Total     of     operating 

items     3.847.59     13,50.5.82     14,352.38     31,705.79 

Income    5,!>43.88     18,559.07     26,559.13     .-)0,662.08 


November  1,  1915 


THE    ELECTRICAL    NEWS 


33 


On  Basis  of  per  Cell  per  Month 

2,568    cells    in    use    at    end    of    first    year,    equal  to    cell 
months  13,332. 

4,128   cells   in   use   at   end   of   second   year,   equal  to   cell 
months    43,536. 

5,094    cells    in    use    at    end    of    third   year,    equal  to    cell 
months   56,982. 

11,790  cells  in  use  at  end  of  three-year  period,  equal  to  cell 
months   113,850. 

3  year 

1st  year     2nd  year      3rd  year  total 

Operating  labor    ....       $0.2082        $0.2155         $0.1531  $0.1834 

Operating  material    . .       0.0350          0.0280          0.0226  0.0261 

Repair    labor    0.0000          0.0002           0.0068  0.0029 

Repair   material    0.0057           0.0023           0.0055  0.0043 

Repair  service  appar- 
atus            0.0005           0.0304           0.0203  0.0181 

Power     0.0390           0.0437           0.0497  0.0401 

Total     of     operating 

items     0.2885           0.3102           0.2518  0.2793 

Income     0.4158          0.4263           0.4661  0.4449 

On  Basis  of  per  Car  per  Month 

32  cars    in    service    at    end    of    first    year,    equal    to  car 
months  178. 

46   cars   in   service   at   end   of  second   year,   equal   to   car 
months   521. 

62    cars    in    service    at    end    of    third    year,    equal    to    car 
months   687. 

140  cars  in  service  at  end  of  three-year  period,  equal  to 
car  months   1,386. 

3  year 
Year   ending  June,  1913  June,  1914  June,  1915       Total 

Operating  labor    $15.59  $18,006         $12,704         $15,008 

Operating  material    .  .      2.064  3.345  1.872  3.147 

Repair   labor    0.000  0.005  0.043  0.0237 

Repair   material    0.432  0.216  0.450  0.356 

Repair  service   appar- 
atus           0.039  1.713  1.690  1.496 


Power    2.923  3.656  4.124  3.796 

Total     of     operating 

items     21.615  25.933  20.891  23.876 

Income    31.145         35.633  38.659  36.552 

On  Basis  of  per  Average  Mile 
121,385  miles  covered  at  end  of  first  year 
365,968  miles  covered  at  end  of  second  year 
496,621  miles  covered  at  end  of  third  year 
983,974  miles  covered  at  end  of  three-year  period 

3rd  year 
1st  year     2nd  year     3rd  year    total 

Operating    labor     $0.0228       $0,026       $0,017       .$0,021 

Operating  material    0.0038         0.003         0.002         0.0031 

Repair   labor    0.00  0,00  0.0001       0.0000 

Repair   material    0.0006         0.0003       0.0005       0.0005 

Repair   service   apparatus..    0.0000         0.002         0.003         0.003 

Power    0.0043         0.005         0.005         0.005 

Total   of   operating  items..    0.033  0.036         0.028         0.032 

Income     0.046  0.053         0.054         0.051 

Future  Extensions  of  the  Service 

Battery  service  would  seem  to  overcome  the  weakness 
of  electric  vehicles  caused  by  the  limitations  of  battery  capa- 
city. This  is  true,  but  batteries  with  greatly  increased  capa- 
city would  increase  the  practicability  of  the  battery  system. 
A  local  truck  owner  recently  ran  nearly  down  to  New 
Haven,  a  round  trip  distance  of  seventy  miles.  On  the  re- 
turn trip  a  stop  was  made  at  Meriden  and  the  battery  given 
a  boost,  for  which  the  truck  driver  paid  88  cents.  The  truck 
owner  afterward  asked  if  this  88  cents  was  not  a  part  of  the 
battery  service  for  which  he  had  already  paid.  This  ex- 
perience brings  out  the  possibility  of  an  arrangement  with 
the  central  stations  in  surrounding  towns  under  which  any 
of  tlie  truck  users  could  send  their  trucks  on  long  trips  and 
get  boosts  wherever  necessary.  The  charge  for  battery  ser- 
vice and  a  certain  proportion  of  this  bill  charged  to  the  cus- 
tomer. Should  other  central  stations  in  surrounding  towns 
adopt  battery  service,  exchange  of  batteries  could  be  made 
and  the  record  handled  very  much  as  in  the  case  of  rail- 
roads  using  cars   of   foreign   lines. 


Electric  Vehicles  in  Municipal  Service 

By  A.  J.  Slade  and  R.  D.  Dumont 


FIRE    DEPARTMENT    SERVICE 

No  municipal  service  presents  such  a  complicated  set  of 
problems  in  mechanical  haulage  as  does  the  Fire  Depart- 
ment and  yet  it  is  the  department  which  has  been  motorized, 
not  only  in  large  cities  but  in  small  villages  as  well,  for  a 
longer  time  and  to  a  far  greater  extent  than  any  other.  All 
conceivable  types  and  combinations  of  types  of  motive  power 
and  application  have  been  used,  most  of  them  with  success, 
and  one  system  can  not  broadly  claim  superior  advantages 
over  another  in  view  of  the  widely  divergent  service  require- 
ments. One  community  has  a  fire  district  covering  many 
square  miles;  another  is  limited  to  a  small  area.  One  has 
excessive  grades;  another  is  comparatively  level.  One  has 
heavy  winter  snow  falls;  another  has  a  semi-tropical  climate. 
One  has  high  pressure  pumping  stations  for  its  fire  mains; 
another  has  not.  One  has  many  sky  scrapers,  district  where 
hazardous  manufactures  are  carried  on,  densely  populated 
tenement  districts  of  non-fireproof  character;  another  has  en- 
tirely different  types  of  business  and  residential  sections. 

These  variations  from  any  standard  which  one  may 
choose  to  assume,  as  may  be  done  in  the  case  of  commercial 
merchandise    transportation    problems,    necessitate    the    wide 


variations  in  type  of  apparatus  and  motive  power  which  we 
actually   find  in   use. 

To  intelligently  determine  on  a  motor  propelled  fire 
equipment,  the  existing  local  conditions  must  be  investigated 
and  analyzed,  the  existing  horse-drawn  equipment  must  be 
considered  with  reference  to  its  utilization,  and  the  organ- 
ization of  the  department  must  be  studied  in  its  relation  to 
the   operation  of  the  mechanical  apparatus. 

Among  the  varying  conditions,  instances  are  found  where 
electric  equipment  has  been  installed  and  is  giving  satisfac- 
tory and  economical  service,  notably  the  Philadelphia  and 
Baltimore  fire  apparatus  described  in  the  paper  presented  by 
Mr.  Walker  at  the  1914  E.  V.  A.  Convention  and  the  Spring- 
field apparatus  described  in  the  discussion  of  that  paper. 
Some  recent  figures  furnished  by  the  Philadelphia  Fire  De- 
partment on  engine  No.  20  both  horse  operated  and  elec- 
trically operated  are  as  follows. 

Horse-Drawn   Apparatus 
Engine   No.   20,   cost  for   2   years 

2  horses $400.00 

Forage 553.60 

Shoeing 240.00 
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Depreciation <)40.00 

Repairs 600.00 

Harness 96.00 

Total    $2,829.60 

Per  year 1,414.80 

Motor-Driven  Apparatus 
Same  engine,  electrically  motor-driven  maintenance  for  2  yrs. 

Current $1,200.00 

Repairs 480.00 

Depreciation 922.40 

Total $2,602.40 

Per   year 1,301.20 

The  actual  saving  in  cost  of  electric  over  horse  opera- 
tion appears  to  be  only  about  S  per  cent,  but  its  speed  is 
nearly  300  per  cent,  greater  a  feature  of  vital  importance  in 
tire  apparatus. 

New  York  has  a  similarly  equipped  engine — No.  217 — 
operating  in  the  Borough  of  Brooklyn.  The  cost  figures 
furnished  by  the  New  York  Fire  Department  follow: 

Engine  No.  217.  N.  Y.  C.  F.  D.,  Borough  of  Brooklyn. 
1st  Year  May  1912 — May  1913. 

Investment $4,000.00 

Depreciation  at   3  per  cent $200.00 

Battery — mechanical  repairs  and   renewals   .         70.84 
Current 117.90 

$388.74 

2nd  Year  May  1913— May  1914 

Depreciation  at  5  per  cent $200.00 

Current 117.84 

Battery  renewals  and  repairs 410.97 

Mechanical  and  tire  repairs  and  renewals...      252.48 

$981.29 

3rd   Year   May   1914 — May  1915 

Depreciation   at   5   per  cent $200.00 

Battery  and  mechanical  repairs  and  renewals      108.64 

Tire  renewals 509.57 

Current 117.84    $936.05 

Total— 3  years $2,306.08 

Per    year 768.70 

The  corresponding  cost  with  horse  operation  (from  ar- 
ticle by  Fire  Commissioner  Adamson,  Power  Wagon,  Feb. 
1st  1915). 

Depreciation $150.00 

Forage,  veterinary,  shoeing,  etc 750.00 

900.00 

The  actual  money  saving  here  is  nearly  15  per  cent, 
without  considering  other  advantages. 

As  an  indication  of  relative  speed  in  getting  started  the 
following  figures  are   submitted: 

Time    from    tap    of   gong   lo    crossing   of 

engine   house   door   sill    4  seconds 

Horse-drawn  engine 6  to  10  seconds 

Gasoline  tractor 10  to  15  seconds 

The  electric  and  the  gasoline  are  reported  to  reach  the 
alarm  box  in  the  same  time  on  account  of  the  higher  running 
speed  of  the  gasoline  vehicle  and  this  illustrates  the  neces- 
sity of  knowing  the  servrcc  conditions  thoroughly  (average 
distances  to  be  covered,  traffic  conditions,  etc.),  in  order  to 
select  equipment  which  will  arrive  at  the  scene  of  the  fire 
in   the  shortest  time. 

The  report  of  the  Electric  Vehicle  Committee  of  the  In- 
corporated   Municipal    Electrical    Association     (of     England) 


presented  by  its  Hon.  Secretary,  Mr.  F.  Ayton,  M.I.E.E., 
under  date  of  June  l~th,  1915,  refers  to  the  equipment  of 
"the  London  Fire  Brigade  which  possesses  a  total  of  15 
electrically  propelled  vehicles,  the  oldest  having  been  put 
into  commission  in  1911."  Lieutenant  Commander  Sladen 
R.  N.,  chief  officer  of  the  London  P'ire  Brigade,  is  quoted  as 
follows; 

"The  rapidity  of  turn  out  is  absolutely  unequalled  by  any 
other  form  of  traction;  it  is  not  uncommon  at  an  electric 
motor  fire  station  under  ordinary  service  conditions  for  a 
turn  out  to  be  effected  in  7  or  8  seconds  whereas  with  other 
forms  of  motors  a  good  turn  out  is  perhaps  15  seconds." 

He  gives  some  figures  in  regard  to  comparative  costs  of 
electric  and  petrol  vehicles  showing  that  for  800  miles  an- 
nually the  petrol  machine  cost  $990.00  and  the  electric  $942.00. 
The  Liverpool  Brigade  has  four  electric  vehicles  in  use  since 
1907,  and  among  several  continental  cities  employing  elec- 
trics one  (not  named  but  probably  Berlin)  has  24  in  service. 

Many  fire  departments  have  a  varying  amount  of  general 
transportation  work  resembling  closely  ordinary  commer- 
cial service,  such  as  fuel  supply  to  steam  pumping  engines, 
delivery  of  department  materials  and  supplies  or  the  work 
of  the  Fire  Alarm  Telegraph  Bureau.  The  mileage  of  vehicles 
used  for  these  purposes  is  within  the  safe  operating  mileage 
of  the  electric  and  the  advisability  of  operating  gasoline  ma- 
chines in  such  service  as  is  now  done  in  some  departments 
may  be  questioned,  on   the  ground  of  operating  economy. 

STREET  CLEANING  AND  REFUSE  COLLECTION 

The  use  of  motor  vehicles  and  especially  electrics  in 
street  cleaning  operations  has  not  yet  become  general,  in 
fact  may  be  considered  to  be  in  an  experimental  stage.  The 
usual  mechanical  methods  employed  for  cleaning  streets  are 
sweeping  with  rotary  broom  behind  a  water  sprinkler  to  lay 
the  dust;  scrubbing  with  a  rotary  rubber  squeegee  in  con- 
nection with  a  liberal  water  supply  from  a  sprinkling  tank 
which  is  a  component  part  of  the  apparatus;  flushing  at  30 
to  40  pounds  water  pressure  from  a  tank  supply,  the  nozzle 
pressure  being  obtained  by  a  power  driven  pump,  though  in 
some  instances  a  tank  pressure  is  obtained  when  filling  from 
the  hydrants  if  the  pressure  in  the  water  mains  is  sufficient. 
It  is  with  this  latter  system  that  the  limited  number  of  elec- 
tric street  cleaners  in  North  America  have  been  equipped, 
and  Canada  probably  has  as  many  such  vehicles  as  the  United 
States.  Few  figures  of  operating  cost  are  available,  but  it  is 
obvious  that  as  the  duty  of  these  electric  vehicles  is  merely 
to  transport  gradually  the  diminishing  loads  of  water,  the 
economy  is  as  great  as  that  of  any  merchandise  carrying  elec- 
tric for  similar  mileages.  The  time  of  filling  is  practically 
the  same  as  discharging  so  that  at  10  miles  per  hour  during 
an  8-hour  day  a  battery  capacity  of  40  miles  per  charge  is  all 
that  is  required.  The  use  of  a  power  driven  pump  would  re- 
quire a  duplicate  battery  equipment  with  means  for  quick  in- 
terchange as  a  discharge  of  300  gallons  per  minute  at  40 
pounds  would  require  about  10  horse-power  allowing  50  per 
cent,  combined  efficiency  of  motor  and  pump,  or  30  kilowatt 
hours  extra  battery  capacity.  With  adequate  facilities  for 
recharging,  boosting  and  interchanging  batteries  of  various 
capacities  so  that  weather,  grade  and  pavement  conditions 
can  be  compensated  for  it  is  not  at  all  impossible  that  cer- 
tain municipalities  might  find  such  a  system  very  advan- 
tageous not  only  for  flushing,  l)ut  for  sweeping  and  scrub, 
bing.  as  well  as  for  other  operations. 

Mr.  Robert  Mackay,  superintendent  of  electric  light,  city 
of  Calgary,  supplies  the  following  figures  on  trucks  in  muni- 
'cipal   service   in   that   city.     Sec  Table   1. 

It  will  observed  that  the  mileage  covered  by  these 
vehicles  is  very  low  being  from  1/3  to  Yi  of  their  mileage 
capacity,  and  in  consequence  the  cost  per  mile  is  high.  Gar- 
age exi)ense,  drivers'  wages,  estimated  depreciation   (figured 
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TABLE  I. — Figures  on  Calgary's  Municipal  Trucks 

Capacity     tons                                1  1  o  3  .5 

Cost    to    date    1933.03  1955.83  2468.76  2417.52  2997.29 

Average   per   month 214.78  217.32  274.31  268.61  233.03 

Total   miles 7.176  7,061  5,080  5,375  4,581 

Nos.  in  service 9  9  9  9  9 

Cost   per   mile 0.2692  0.2769  0.4860  0.4516  0.6542 


5 

5 

1 

3033.54 

2564.58 

885.59 

337.06 

284.95 

177.1-2 

5,855 

5,208 

1,475 

9 

9 

9 

0.5011 

0.4924 

0.6004 

at  20  per  cent.)  and  similar  fixed  charges  are  distributed 
over  too  short  a  mileage  to  show  marked  economy.  Never- 
theless, Mr.   Mackay  states; 

"Two  5-ton  electrics  in  Street  Cleaning  Department  effect 
a  daily  saving  of  $24.00  sprinkling  and  flushing  during  sum- 
mer months.  The  sprinklers  are  operated  in  day  and  night 
shifts,  of  9  hours  sprinkling  by  day  and  8  hours  flushing  by 
night  at  a  saving  of  $24.00  per  day  of  17  hours  over  horse- 
drawn  machinery.  During  winter  months  the  tanks  are  re- 
moved and  replaced  by  boxes  which  will  hold  6  cubic  yards 
of   refuse. 

"Calgary  has  1,300,000  square  yards  of  pavement,  cover- 
ing 54  miles  of  paved  streets.  The  full  equipment  for  keep- 
ing this  clean  consists  of  four-horse  flushers,  four-rotary 
brooms,  two  squeegees,  five-horse  sprinkling  carts  and  two 
5-ton  electric  trucks.  In  a  test  the  two  trucks  used  by  the 
street  cleaning  department  averaged  38  miles  each  per  day  of 
9  hours  sprinkling  and  17  miles  each  per  night  of  8  hours 
flushing.  The  work  cost  $1.30  per  truck  for  energy  during 
the  17  hours. 

"I  might  say  that  in  addition  to  the  two  5-ton  trucks 
operated  by  the  street  cleaning  department,  we  have  a  1-ton 
truck  used  by  the  street  railway  department  as  a  tower  and 
for  general  construction  work.  Also  a  1-ton  truck  and  a  3- 
ton  electric  truck  used  by  the  stores  department,  for  deliver- 
ing materials  for  different  departments,  such  as  sewer  de- 
partment, public  works  and  for  handling  stores  material  gen- 
erally. 

"One  3-ton  truck  is  used  by  the  water-works  department. 
When  this  truck  is  used  for  moving  water-pipe,  a  trailer  is 
attached  and  loads  consisting  of  six  lengths  of  steel  water- 
pipe,  20  to  24  feet  long,  24  inches  in  diameter  and  weighing 
about  6  tons,  having  been  hauled  on  this  truck  satisfactorily 
and  with  exceptionally  good  results,  making  economical 
transportation  of  this  class  of  material.  No  hills  of  any  size 
were  encountered  in  these  hauls,  but  for  the  greater  part  the 
haul  was  over  ordinary   dirt   roads. 

Truck  Draws  Three  Trailers 

"A  5-ton  truck  with  an  extra  battery  on  the  rear  end  of 
same  over  the  back  wheels,  is  used  by  the  sanitary  depart- 
ment, for  hauling  garbage.  Three  trailers  are  hauled,  each 
trailer  having  a  volume  of  445  cubic  feet.  There  is  a  rope 
network  laid  around  the  inside  of  these  trailers.  The  gar- 
bage is  drawn  by  one-horse  carts  to  centralization  stations 
where  the  trailers  are  left  and  are  loaded  as  the  carts  bring 
in  the  garbage,  and  are  picked  up  by  the  electric  truck  at 
certain  times  each  day.  When  the  trailers  reach  the  inciner- 
ator the  traveling  crane  picks  up  the  rope  network  and  dumps 
the  load  into  the  pit.  This  truck  takes  the  place  of  six 
teams. 

"The  electric  light  department,  have  a  1-ton  truck 
which  is  on  the  road  an  average  of  18  hours  a  day,  hauling 
material  for  construction  work  for  line  gangs,  underground 
and  sub-station  construction.  We  also  have  a  light  steel 
tower  which  is  placed  on  the  truck  and  is  used  for  trimming 
inverted  magnetite  lamps,  on  brackets,  on  street  railway  poles 
and  standards.  It  is  also  used  for  patrolling  certain  circuits 
of  arc  lamps.  We  have  a  trailer  we  use  with  this  truck  for 
hauling  poles.  We  have  hauled  on  the  3-ton  trucks,  sixteen 
35-foot  poles,  with  12-inch  butt  and  8-inch  top,  at  a  load. 
We  have  also  loaded  as  many  as  eight  45-foot  or  50-foot  poles 


at  a  load.  These  poles  were  hauled  over  rough  roads  and 
up  hills  in  all  conditions  of  weather.  One  hill  on  this  haul 
was  1,000  feet  long  and  had  a  grade  of  9  per  cent.,  and  just 
the  ordinary  dirt  road  which  is  alinost  impassible  in  wet 
weather.  Still  the  electric  truck  was  able  to  deliver  its 
load." 

The  report  of  the  Electric  Vehicle  Commission  of  Eng- 
land mentions  an  installation  of  30  electric  "watering  vans" 
in  a  continental  city  not  mentioned  by  name.  The  report 
states  that  "In  the  city  referred  to,  each  electric,  watering- 
van  waters  about  49,000  square  yards  of  road  surface  per  day 
of  8  hours,  as  against  30,000  yards,  the  best  average  of  horse- 
drawn  van."  The  saving  stated  to  result  from  employing 
"electrics"  in  place  of  horse-drawn  vans  for  this  purpose 
by  the  municipality  mentioned  is  about  $400  per  electric  van 
per  year. 

In  tlie  matter  of  refuse  collection  tests  have  been  made 
in  several  American  cities  to  determine  whether  house  to 
house  collection  of  ashes,  garbage  and  rubbish,  as  well  as 
collection  of  sweepings  at  street  intersections  where  same 
is  usually  deposited,  can  be  more  economically  performed 
by  mechanically  propelled  vehicles  than  by  horses  and  carts. 
While  it  is  unquestioned  that  for  this  service  the  battery  . 
electric  is  more  economical  than  the  gasoline  machine  neither 
one  has  yet  proved  its  advantages  over  the  horse  and  cart, 
so  far  as  the  authors  of  tliis  paper  have  been  able  to  learn. 

The  interest  on  investment,  amortization  and  other  fixed 
charges  appear  to  be  too  high  to  justify  the  use  of  motor 
vehicles  for  the  limited  mileage  possible  in  this  service,  the 
restricted  hours  of  operation,  and  the  idle  loading  periods. 

Relative  Cost  of  House  to  House  Collection 

The  Commercial  Vehicle  in  its  issue  of  August  14,  1914, 
gives  details  of  the  operation  and  cost  of  house  to  house 
refuse  collection  of  a  motor  truck  compared  with  horse 
trucks.  The  performance  was  personally  observed  by  the 
investigator  and  the  figures  were  taken  from  the  records  of 
the  New  York  Street  Cleaning  Department.  The  figures  are 
as  follows  and  show  that  the  horse  cart  cost  is  lower  than 
motor  truck  cost: 

Gasoline    Truck 

Gasoline $2,415 

Oil    0.746 

Depreciation   at  20   per   cent    2.7'W 

Interest   at   6   per   cent 0.833 

Repairs,  labor  and  materials,  tires,  grease  and 

miscellaneous 4.008 

Garage   rent 0.300 

Driver's  pay  per  day 2.560 

4    helpers    at    $2.00    8.00 

$21,699 
Horse   Cart 

Feed,  oats $0,407 

Feed,  hay 0.198 

Straw     0.027 

Hostlers  and   stablemen 0.382 

Shoeing  at  $1.60  per  mo 0.053 

Veterinary 0.019 

Depreciation  eyi  yrs.,  life  at  cost  of  $285.00..  0.122 

Interest   on   horse  at   6  per  cent 0.048 

Wagon  depreciation  6}4  years  life  cost  $123.00  0.053 
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Interest   on    cart   at   6   per   cent 0.021 

Harness  depreciation  $23.00  per  set,  life,  2  yrs.  0.032 

Interest  on  harness  at  G  per  cent 0.004 

Stable   rent 0.300 

Wagon    repairs    and    repainting     0.091 

Driver   per   day 2,560 


$4,317 
Gas  car  carried  to  dump  24  tons  per  day. 
Cost'  per  ton  .$0,92. 

Same    service    could   be    obtained    from    horse-drawn 
vehicles  for  $0,799  per  ton. 

Upon  withdrawing  the  motor  truck  from  liouse  to  house 
service  and  placing  it  in  transfer  service  with  a  crew  of 
three  helpers  instead  of  four,  made  the  total  daily  truck 
cost  $19.69.  It  has  been  found  that  the  work  covers  54 
miles  per  day,  hauling  a  total  of  36.6  tons  or  $1.03  per  ton. 
The  cost  of  transporting  an  equal  tonnage  for  the  same 
routes  by  horse  and  cart  is  $1.56,  an  increase  of  more  than 
50  per  cent,  over  the  motor  truck  cost. 

These  opinions  are  concurred  in  by  the  English  report 
quoted   as   follows: 

British   Experience 

"It  should  be  obvious  that  in  replacing  horse-drawn  vans 
and  carts  with  motor  vehicles,  no  matter  whether  they  be 
petrol,  steam  or  electric,  the  latter  will  show  the  best  results 
where  the  refuse  destructor  is  at  a  distance  from  the  area 
of  collection,  the  saving,  of  course,  being  in  the  high  speed 
at  which  the  motor  vehicle  can  traverse  this  distance,  and  its 
greater  carrying  capacity.  It  is  quite  possible,  on  this  ac- 
count, that,  in  some  towns,  the  best  economy  might  be  ob- 
tainable by  a  combination  of  ordinary  horse-drawn  vehicles 
for  the  districts  in  propinquity  to  the  destructor,  with  the 
use  of  electric  vans  for  the  districts  further  away.  Possibly 
in  the  latter  districts,  also,  the  local  collection  could  be 
best  done  by  horse  vehicles  conveying  the  material  to  a  cen- 
tral depot  from  whence  it  would  be  transported  to  the  refuse 
destroyer  by  large  electric  vehicles.  An  arrangement  of  this 
latter  sort  has  been  in  successful  operation  in  a  large  con- 
tinental city  for  some  time.  The  horse  carts  are  provided 
with  removable  box  bodies,  so  that  when  the  cart  arrives 
at  the  depot,  the  body  is  lifted  of?  it  by  an  electric  crane, 
and  placed  upon  the  flat  platform  of  a  large  electric  vehicle, 
which  when  it  has  received  its  full  complement  of  these 
full  boxes,  proceeds  on  its  journey  to  the  destructor.  In 
the  meanwhile  empty  box  bodies  are  placed  upon  the  tum- 
brils which  once  more  proceed  upon  their  rounds  of  col- 
lection." 
In  opposition  to  this  view  however  the  same  report  states: 

"Electric  vehicles  have  been  employed  to  a  considerable 
extent  on  the  Continent  for  refuse  collection.  The  largest 
installation  is  in  Paris,  where  the  municipality  possesses  a 
fleet  of  100  electric  refuse  collecting  vehicles.  Each  has  a 
capacity  of  a  little  over  15  cubic  yards  to  the  ton,  makes  the 
total  load  of  the  full  vehicle  not  less  than  5  tons.  The 
vehicles  perform  their  work  during  the  night  hours,  each 
covering  about  25  miles  nightly,  with  an  energy  consump- 
tion per  vehicle  mile  of  from  1.5  to  1.7  units.  This  system 
of  collection  was  adopted  as  the  result  of  a  very  careful  trial 
made  by  the  civic  authorities  which  showed  tliat  considerable 
economy  would  be  obtainalilc  by  the  use  of  electric  vehicles. 

"It  is  satisfactory  to  be  al)le  to  record  that,  as  the  result 
of  a  trial  of  electric  vehicles  for  refuse  collection,  the  Urban 
District  Council  of  Barnes  has  placed  an  order  for  four 
vans.  The  following  information  is  extracted  frcmi  ;in  in- 
structive report  submitted  lo  the  Council  by  its  Surveyor, 
Mr.   Cj.    Bruce  Tomes. 

"It  was  found  that  one  electric  van  would  do  the  same 
work  per  week  as  that  now  done  by  sixteen  horses  and  carts 
employed  on   refuse  collection. 


"The  cost  of  the  type  of  electric  van  decided  upon,  com- 
plete with  battery  and  electrically  driven  tipping  gear,  is 
$4,725.  The  gear  takes  from  10  to  15  seconds  to  tip,  and 
the  speed  of  the  van  on  the  level  is  about  10  miles  per  hour, 
with  a  total  mileage  capacity  upon  one  charge  of  40  to  45. 
The  capacity  of  the  van  is  Ayi  cubic  yards,  which  compares 
with  the  2J/2  yards  of  the  present  cart. 

"As  a  result  of  careful  tests,  Mr.  Tomes  found  that  the 
cost  of  operation  came  out  at  $4.74  per  van  per  day,  which 
figure  covered  interest  upon  cost  of  vehicle,  as  well  as  its 
share  of  the  charging  equipment,  repayment  of  loan  on  both 
of  these  items,  wages,  electricity,  tires,  maintenance  of  bat- 
tery and  chassis,  insurance,  lubricants  and  sundries. 

"The  comparable  figure  for  a  horse  and  cart  is  $2.75  per 
day. 

"Basing  his  estimate  upon  the  figures  obtained  by  the 
trial  of  the  electric  vehicles  Mr.  Tomes  reported  to  his 
Council  that  the  replacing  of  the  existing  horses  and  carts 
by  four  electric  vans  would,  notwithstanding  a  capital  ex- 
penditure of  $20,000  on  the  vans  and  charging  plant,  result 
in  a  saving  of  at  least  $2,000  per  annum. 

"A  similar  trial  made  by  the  surveyor  of  the  Heston  and 
Isleworth  Urban  District  Council  resulted  in  the  Council 
placing  an  order  for  an  electric  dust  van.  The  trial  was 
specially  interesting  from  the  fact  that  experiments  were 
made  with  three  types  of  automobiles  (namely;  electric, 
steam,  and  petrol)  in  order  to' determine  the  one  best  suited 
for  this  work.  The  electric  van's  safe  load  was  2.68  tons; 
it  had  a  motor  tipping  body.  The  Garrett  steam  wagon  had 
a  capacity  of  3  tons,  and  the  Thornycroft  petrol  wagon  could 
carry  3.2  tons.  It  was  found  that  any  one  of  the  three  motor 
wagons  could  do  the  same  work  as  previously  done  by  four 
of  the  Council's  horses,  but  in  point  of  saving  in  cost  over 
horse  haulage,  the  electric  vehicle  showed  a  saving  of  $355, 
the  steam  wagon  $330,  and  petrol  wagon  only  $1.89  per 
annum.  The  report  of  the  Works  Committee  to  the  Council 
concludes  by  stating:  'After  careful  consideration  of  the 
whole  matter,  the  Committee  have  come  to  the  conclusion 
that  an  electrically  propelled  vehicle  would  be  the  best  and 
most  suitable  for  the  purposes  of  house  refuse  collection.'  It 
is  interesting  to  note  that  the  purchase  costs  of  the  three 
types  of  vehicles  were:  electric,  $4,200;  steam,  $3,085  and 
petrol,  $4,075;  the  estimated  annual  costs  of  working,  in- 
cluding capital  charges,  being  given  as  $1,665,  $1,690,  $2,020 
respectively.  While  the  results  in  working  cost  for  the 
steam  wagon  are  a  near  approach  to  those  of  the  electric,  the 
surveyor  notes  that  the  'driver  of  the  electric  vehicle  does 
not  need  any  mechanical  knowledge,  an  ordinary  intelligent 
carter  being  quite  able  to  perform  the  duties  of  driver;' 
while,  in  regard  to  the  steam  wagon,  he  remarks:  'as  is  well 
known,  a  good  driver  is  not  always  obtainable,  and  can  only 
he  discovered  by  the  experience  gained  by  the  cost  of  re- 
pairs,' 

Birmingham  Figures 

"In  December  of  last  year  some  interesting  trials  were 
made  of  the  use  of  electric  vehicles  for  the  collection  of 
house  refuse  in  Birmingham.  The  trials  are  dealt  with  in 
an  excellent  report  presented  to  his  committee  by  Mr.  Jack- 
son, the  Superintendent  of  the  Refuse  Disposal  Department, 
wlicrein  he  sums  up  the  results  in  the  following  paragraph: 

"The  three  tests  confirmed  my  opinion  that  electric  ve- 
hicles have  established  themselves  sufliciently  to  justify  muni- 
cipalities giving  their  support,  perhaps,  at  present  in  a  some- 
what  limited  degree,   to   their   development." 

"As  a  result  the  Birmingham  Corporation  liave  |>l:n-0(l  an 
order  for  two  electric  refuse  collection  vans. 

"Dover  is  another  place  where  electric  vehicles  are  about 
to  be  used  for  the  collection  of  house  refuse,  the  Corpora- 
tion having,  as  a  result  of  a  trial  of  an  Edison  vehicle  of  3 
tons   capacity,    decided   to    order   six   sucli    vehicles.      A    con- 
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siderable  annual  saving  is  anticipated  by  the  change  in  sys-  on  a  5-ton  electric  tractor  and  a  5-ton  gasoline  tractor,  and 

tern."  estimates   of   operating   costs    of    both    machines    have    been 

In  none  of  these  cases  are  we  informed  of  the  existing  made,   based   on   this   information; 
local   conditions  and  since  no   two  municipalities  have  iden- 
tical conditions  a  careful  study  and  analysis  should  be  made  ^■'^°"  Electric  Tractor,  and  5-Ton  Gasoline  Tractor,  Depart- 
to  determine;  1st,  the  requirements  of  the  service  to  be  per-  ™^"t  °^  Street  Cleaning,,  City  of  New  York 
formed  and  2nd,  the  design  of  vehicles  best  suited  to  perform               The  electric  operates  from  stable  at   Flushing  and    Kent 
this  service.  i^ves.,    Brooklyn    to    Utica   Ave.    and    Pacific    St.,    Brooklyn. 
Prominent  phases  of  the  problem  to  be  investigated  and  Kound   trip  7  miles,  time  1   hour,   10  minutes.     Pulls   trailer 
analyzed  include:  carrying   from   14.400   pounds   to   18,800   pounds.      Repairs  to 
Method  of  final  disposal.  electric    tractor    since    beginning    of    operation,    none.      Re- 
Traffic  conditions  and  the  limitations  on  design  effected  newals  only  on  tires.     Trailer  has  had  several  minor  repairs, 
thereby.  Makes   five  trips  per  day.     Load   equals  six   to   eight  carts. 
Living  conditions  and  effect  of  characteristics  of  inhabi-  Gasoline  tractor  from  same  stable,  makes  trip  with  same  load 
tants  on  motor  vehicle  design.  '"  1  hour,  5  minutes.     Breaks  down  frequently.     Below  is  an 
Effect  of  variation  in  weat.her  conditions.  estimated  comparison  of  operating  figure. 
Seasonal    variations    in    qualities    of    different    classes    of  Gasoline 

refuse 

„■  ,     ^       ^  ....  .  Depreciation  at  20  per  cent :.    ...    $960.00 

lype  of  street  pavements  and  variations  in  grades.  ^   ^        .    ,  „ 

_  .  •       .      i    ,  ■  Interest  at  6  per  cent 288.00 

r  unctions  required  of  the  equipment.  ,.   .    ^ 

.  .    D   f  II     f-  J  t  .  »•  Maintenance 420.00 

(a)  Refuse  collection  and  transportation.  —. 

,,  ,    ^,        .  ,       ,  Tires     656.25 

(b)  Cleaning  streets.  r-       i- 

,    :    c  I     /    .       •  •  •       X  Gasoline    471.00 

(c)  snow  work  (plowing,  sweeping  or  carting).  „.,         . 

°  *'  "  Oil  and   grease 131.25 

An  investigation  along  these  lines  in  one  of  the  districts  

in  New  York  resulted  in  the  design  of  a  tractor  trailer  sys-  Total  cost  yer  year  $2  026  50 

tem,  now  being  installed  in  service,  by  which  house  to  house  Total   mileage  annually  10500  0 

collection  and  transportation  to  point  of  disposal  will  be  per-  Cost  per  ton  mile  SO  0"'43 

formed    by    day    and    various    street    cleaning    operations    at 

night.     Thus  the  tractors  will  be  operated  on  two  shifts  with  tlectnc 

different  types  of  trailers  and  the  saving  over  present  methods  Depreciation  at  10  per  cent $450.00 

will  be   substantial.     While   the  conditions  in   the  district  in  Interest   at   6   per   cent 270.00 

question  and  in  other  districts  to  which  the  system  may  later  Battery   renewals  and  repairs 399.00 

be   extended  led   to   the   adoption   of  gas-electric   tractors,   it  Mechanical  parts   upkeep 189.00 

is   highly  probable   that  in   many  municipalities   the   storage  Tire    renewals   and    repairs    336.00 

battery   electric   would  prove   to   be   the   solution,   especially  Electricity   at   0.05   per   kw.    hr 543.00 

with   a  battery   interchange  system.  Oil,  water,   etc 40.00 

Data  from  New  York  ^  Total  cost  per  year .$2,227.00 

As  comparing  the  relative  economy  of  electric  and  gaso-  Total  cost  per  year 10500.0 

line  operation  on  transfer  work,  the  following  data  has  been  Cost  per   ton   mile    $0.0565 

obtained   from   the   New   York   Street   Cleaning   Departmenl  A  saving  of  approximately  40  per  cent,  per  ton  mile. 


Electric-Furnaces    in    the    Steel    Industry 

Electricity  Cannot  Yet  Compete,  As  to  Cost,  With  Fuel  Burning  Furnaces, 
in  Reduction  of  Ores— Quality  of  Product  However  is  Higher— Chief 
Application  as  Yet,  in  Melting  Scrap  Steel  to  Make  Ingots  or  Castings 


At  the  meeting  of  the  Montreal  Metallurgical  Society 
held  on  October  13  at  McGill  University,  the  question  of 
making  electric  furnace  steel  in  Canada  was  discussed,  and 
some  very  interesting  information  was  given  as  to  the  pro- 
gress of  the  industry.  Dr.  Alfred  Stansfield,  the  president, 
introduced  the  subject  and  stated  in  part:  The  electric  steel 
furnace  is  a  furnace  in  which  steel  is  melted  and  refined  (or 
melted  merely,  or  refined  merely)  by  means  of  heat  obtained 
by  electrical  energy  instead  of  by  burning  coke  or  other  fuel. 
The  convenience  and  efficiency  of  the  electric  furnace  has 
always  been  granted  but  the  high  cost  of  electrical  energy 
has   been  a   serious   difficulty. 

Electric  furnaces  are  more  efficient  than  most  fuel  burn- 
ing furnaces,  and  it  can  easily  be  shown  for  example  that 
it  will  be  cheaper  to  melt  steel  in  an  electrical  furnace  than 
in  the  old  fashioned  crucible  in  its  coke  fire  melting  hole. 
The  open  hearth  furnace  however  can  melt  steel  with  about 
600  lbs.  of  coal  per  ton  of  steel,  and  that  is  a  figure  which 
can.D0J    be   approached   by    the    electric   furnace   at    ordinary 


prices  of  electrical  energy  and  coal.  It  is  therefore  obvious 
that  the  electric  furnace  cannot  replace  the  open  hearth  for 
large  outputs  of  steel,  except  possibly  for  some  products  of 
very  special  quality.  It  has  been  discovered,  in  recent  years, 
that  for  certain  classes  of  work,  such  as  the  production  of 
small  steel  castings,  the  cost  of  the  fuel  (or  electrical  energy) 
forms  a  less  important  item  in  the  whole  cost  of  the  process 
than  had  been  supposed,  and  that  the  greater  convenience 
and  simplicity  of  the  electric  furnace  make  it  actually  cheaper 
than  the  open  hearth  furnace  under  certain  conditions,  while 
the   product   is   often   decidedly  superior. 

Electric  furnaces  have  been  in  use  commercially  in  some 
Canadian  foundries  for  a  year  or  more,  and  now  that  the 
Armstrong  Whitworth  Company  are  erecting  one  in  their 
Longueuil  plant  it  seems  opportune  to  review  the  work  which 
has  been  done  and  to  emphasize  the  possibilities  in  this 
direction.  I  am  of  course  not  considering  the  electrical 
smelting  of  iron  ore  to  make  pig  iron.  This  is  a  commercial 
operation  in  Sweden  where  I   saw  the  furnaces  a  year  ago. 
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I  am  not  considering  either  the  smelting  of  iron  ore  to  make 
steel  because  it  is  not  as  yet  in  commercial  operation  in  this 
country.  The  main  subject  of  the  evening  is  the  melting 
of  steel  scrap  in  the  electric  furnace  to  make  steel  ingots 
or  castings.  At  least  three  Canadian  firms  are  now  doing 
this  commercially  and  find  the  electric  furnace  more  profit- 
able than  the  open  hearth  for  their  particular  lines  of  work. 

The  electric  power  required  to  melt  steel  scrap,  assum- 
ing that  no  refining  is  needed,  will  vary  from  about  COO-900 
kvv.  hours  per  2,000  lbs.  of  steel.  If  this  is  charged  by  the 
meter  at  2/3c.  per  unit,  the  cost  would  be  from  $4  to  .$6 
per  ton,  or  0.3c.  per  lb.  of  metal;  a  figure  that  is  not  at  all 
unreasonable  when  turning  out  a  high  class  product.  In  a 
paper  published  last  year  by  Mr.  C.  A.  Hansen,  particulars 
are  given  of  a  two-ton  arc  furnace  in  the  foundry  of  the 
Treadwell  Engineering  Company  at  Easton.  Pa.  This  com- 
pany had  been  melting  steel  in  crucibles  using  oil  at  2^c.  a 
gallon,  and  found  that  the  cost  of  melted  metal  from  the 
electric  furnace  was  less  than  half  that  from  the  crucible 
plant.  In  this  foundry  the  furnaces  are  not  operated  con- 
tinuously but  only  on  the  day  shift.  When  making  one  heat 
per  day,  starting  with  the  furnace  cold,  they  required  7-7J/2 
hours  to  turn  out  a  charge,  and  used  1.050  kw.  hours  per 
2,000  lbs.  of  steel,  while  subsequent  heats  could  be  made  in 
4y>  hours,  using  630  kw.  hours  per  ton  of  steel  in  the  ladle. 
At  a  time  when  they  were  making  fifteen  heats  of  4,600 
lbs.  each  per  week  the  costs  per  ton  of  steel  were  found 
to   be: — 

Power   consumption    (900   kw.h.   at   2/3c.)    $6.00 

Repair    costs    2.50 

Electrode    costs    2.50 

The  scrap  steel,  at  .$10  a  ton,  would  cost  say  $11  per  ton  of 
steel,  making  a  cost  for  these  four  items  of  some  $22  per 
ton  of  ladle   steel. 

Mr.  Hansen  explains  that  the  steel  at  the  Treadwell 
foundry  is  poured  very  hot  and  that  this  increases  the  power, 
repair  and  electrode  costs,  and  that  a  similar  furnace  pouring 
rather   colder   metal   costs    as    follows: — 

Power  consumption  (725  kw.h.  at  2/3c.)    $4.80 

Repair    costs 1.30 

Electrode    costs    2.15 

In  giving  these  figures  for  consideration,  I  have  set  the 
cost  of  power  at  2/3c.  per  kw.  hour,  as  I  understand  that  it 
can  be  purchased  for  foundry  work  at  that  rate.  2/3c.  a 
kw.h.  corresponds  to  $58  per  continuous  kw.  year  or  $43.50 
per  E.h.p.  year.  It  is  known  of  course  that  power  can  be 
purchased  at  say  $15  per  E.h.p.  year,  which  is  only  one-third 
of  the  above,  but  this  price  would  be  charged  whether  the 
current  was  used  or  not,  and  if  the  furnace  only  ran  during 
the  day  time  it  would  not  actually  consume  more  than  about 
1/3  of  the  the  power  paid  for. 

In  Sweden,  where  I  saw  the  Rennerfelt  steel  furnace  in 
operation,  the  power  was  used  to  run  machinery  in  the  day 
time  and  the  electric  furnace  at  night,  thus  enabling  them 
to  make  efficient  use  of  continuous  power.  The  conditions 
of  the  purchase  of  power  and  the  load  factor  of  the  furnace 
would  both  have  to  be  considered  in  making  an  economical 
use  of  an  electric  furnace  in  the  foundry. 

In  comparison  with  the  figures  that  I  have  already  given 
I  have  secured  a  number  of  cost  data  for  making  electric 
steel  in  the  new  Snyder  furnace.  (Electric  furnace  costs  by 
F.  T.  Synder,  Proc.  Amer.  Electro  Chem.  Soc.  1915).  This 
furnace  turns  out  5,000  lbs.  of  steel  at  a  time,  but  is  able 
to  make  this  amount  of  steel  four  times  in  a  day  shift  of 
eleven  hours.  The  cost  for  electrical  power  is  a  little  less 
than  the  figure  I  have  just  given,  but  notable  savings  have 
been  effected  in  the  matter  of  repairs  and  electrodes.  These 
economies  are  apparently  due  mainly  to  improvements  in  the 
furnace  design  which  result  in  decreased  heat  losses,  and  in 
the   ability  to  produce   heat  more  rapidly   in   the   furnace   in 


proportion  to  its  size,  and  thus  to  turn  out  the  heats  more 
rapidly  and  to  do  this  without  injury  to  the  lining  of  the 
furnace   itself.  * 

Electric  Steel  Melting 
Costs  of  operation  when  melting  cold  scrap  at  10-ton  output. 
Output:  Per  Day         Per  Ton 

Heats  in  11  hours 4 

Tons  of  metal  in   hours 10 

Labor: 

Melter $4.00 

Helper    2.50  $6.50  $0.65 

Electricity    (.7c.   per   kw.h.) 

Furnace 34.70 

Substation 4.00  38.70  3.87 

Supplies: 

Refractories    3.00 

Electrodes 6.00  9.00  .90 

Maintenance 2.40  .24 

Direct  cost $56.60  $5.66 

Burden: 

Interest,   depreciation   and  taxes    ...    18.00  1.80 

Conversion   cost $74.60  $7.46 

Charge: 

Scrap    $110.00 

Alloys    6.00  $116.00  $11.60 


Total  cost  melted  metal    $190.60  $19.06 

Electric  furnaces  used  in  steel  making  are  either  arc  or 
induction  furnaces.  The  induction  furnaces,  while  keeping 
a  steadier  load,  are  more  costly  than  the  arc  furnace  for  the 
same  output,  particularly  if  low  frequency  generators  are 
required  as  is  sometimes  the  case. 

Mr.  Stansfield  then  described,  with  the  aid  of  lantern 
views,  the  Heroult,  Girod,  Stassano.  Rennerfelt  and  Snyder 
furnaces,  pointing  out  the  methods  of  construction  and  of 
steel  making. 

Mr.  J.  E.  Davey.  of  the  Canadian  Brake  Shoe  Company 
Ltd.,  Sherbrooke,  P.  Q.,  described  the  construction  and  oper- 
ation of  four  3-phase  electric  furnaces  each  of  5,000  pounds 
capacity  and  one  of  a  ton  capacity  installed  at  the  works, 
the  four  turning  out  steel  for  ammunition  purposes.  From 
the  commercial  standpoint,  he  said,  steel  electrically  made 
was  handled  by  less  experienced  men  than  any  other  kind. 
The  open  hearth  process  was  generally  hard  to  beat,  but 
when  it  came  to  converting  certain  descriptions  of  scraps 
into  given  kinds  of  steel,  the  electric  furnace  held  its  own. 
Mr.  Davey  then  referred  to  the  difficulties  in  building  their 
first  furnace,  and  proceeded  to  say  that  it  took  about  4'-< 
hours  to  convert  5.250  pounds  of  scrap  into  5,000  pounds 
of  steel.  They  received  current  at  6,600  v.,  which  was  trans- 
formed to  70  v.,  and  after  the  breaking  down  of  the  scrap 
by  the  current,  there  came  the  process  of  refining.  While 
the  transformers  operated  at  70  v.,  they  also  were  capable 
of  working  at  40  v.  and  110  v.,  but  40  v.  was  too  low,  and 
at  the  higher  voltage  there  were  difficulties  in  controlling 
the  furnace.  The  ideal  voltage  was  60,  to  lie  gradually 
stepped  up  to  90  v.  The  company  were  using  about  600  kw. 
hours  per  ton  of  molten  steel.  The  cables  were  brought  in 
overhead,  and  he  was  satisfied  that  this  method  was  prefer- 
able to  laying  them  in  conduit,  where  they  were  liable  to 
trouble  which  could  not  be  seen.  They  located  the  trans- 
formers as  near  the  furnaces  as  possible.  The  refractory 
cost  was  $2.60  per  ton  and  the  electrode  cost  $2.70  per  ton. 
The  company  were  about  to  install  the  Snyder  single  phase 
furnace,  which  was  guaranteed  to  give  ten  heats  of  2  tons 
every  24  hours.  It  depended  on  the  cost  of  power  whether 
one  could  operate  a  three  phase  furnace  at  a  profit.  The  one 
ton  furnace  was  used  for  manganese  steel.  The  furnaces  at 
((.'oncludcd  on  page  .'(7) 
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The  Trend  of  Recent  Electrical  Progress 

A  brief  review  of  the  past  with  a  conservative  prophecy  of  what  the  future  has 
in  store— Progress,  stability  and  permanence  (Concluded) 


By  Mr.  P 

The  hysteresis  and  eddy  current  losses  that  take  place 
in  irons  and  steels  that  are  subjected  to  varying  magnetic 
fluxes  constitute  another  of  the  limits  encountered  in  the 
design  of  electrical  machines.  Marked  progress  has  been 
made  in  this  respect  in  recent  years.  Our  modern  trans- 
former steels  in  the  matters  of  losses  and  iron  ageing  quali- 
ties show  a  vast  improvement  over  those  formerly  available. 
Unfortunately,  these  improvements  have  so  far  been  accom- 
panied by  a  decrease  in  permeability  which  is  highly  objec- 
tionable, particularly  in  rotating  machinery.  Unquestionably, 
further  improvements  will  be  made  in  the  magnetic  qualities 
of  our  irons  and  steels,  but  these  improvements  will  prob- 
ably make  no  revolutionary  change  in  the  costs  of  electrical 
apparatus. 

The  conductivity  of  copper  and  other  metals  is  another 
physical  property  that  sets  a  limit  to  the  output  and  cost  of 
our  electrical  apparatus.  Apparently  we  have  reached  a  defi- 
nite limit  in  this  respect.  The  conductivity  of  the  copper  of 
commerce  is  within  an  extremely  small  percentage  of  that 
of  pure  copper  and  we  cannot  expect  to  obtain  a  higher  con- 
ductivity in  copper  than  that  of  purity.  There  remains,  of 
course,  the  possibility  of  using  some  metal  other  than  copper, 
but  at  this  present  time  there  is  very  little  promise  in  that 
possibility.  There  is  apparently  no  metal  that  even  ap- 
proaches the  space  and  cost  characteristic  of  copper  that 
makes  it  so  essential  to  the  construction  of  electrical  ap- 
paratus. Aluminium  is  a  competitor  only  when  the  vol- 
ume of  the  conductor  is  not  an  essential  element  in  design, 
as  a  transmission  line  and  the  like. 

Output  anid  Temperature 

One  of  the  most  pressing  of  our  existing  limitations  to  a 
reduction  in  cost  of  electrical  apparatus  is  that  fixed  by  tem- 
perature rise.  The  output  of  a  piece  of  electrical  apparatus 
increases  with  the  temperature  rise,  and  the  temperature  rise 
in  turn  is  dictated  by  the  point  of  balance  between  the  rate 
at  which  heat  is  put  in  and  that  at  which  it  is  taken  out  of 
a  machine.  The  rate  at  which  heat  is  put  in  depends  largely 
upon  such  physical  characteristics  as  hysteresis  and  perme- 
ability of  iron  and  conductivity  of  copper,  which  character- 
istics are  already  being  crowded  to  the  limit  by  our  modern 
designs.  The  rate  at  which  heat  is  dissipated  depends  upon 
the  efficacy  of  the  ventilation  methods  used,  and  in  this  par- 
ticular there  is  a  considerable  opportunity  for  improvement. 
The  methods  and  devices  for  taking  heat  out  of  machines  arc 
just  as  important,  when  considering  temperature  rise,  as  the 
prevention  of  heat  from  entering.  While  there  is  unques- 
tionably room  for  considerable  improvement  in  this  par- 
ticular, there  is  a  question  as  to  whether  it  will  cause  any 
material  reduction  in  the  cost  of  such  apparatus.  The  addi- 
tional cost  of  applying  the  more  efficient  methods  of  dissipat- 
ing heat  will  go  far  toward  nullifying  their  tendency  toward 
a  reduction  of  cost. 

However,  there  is  one  line  of  development  that  docs 
promise  some  reduction  in  cost,  and  that  is  the  tendency 
toward  higher  operating  temperatures.  In  the  past,  the  maxi- 
mum operating  temperature  has  been  fixed  by  the  disinte- 
grating point  of  fibrous  insulation,  and  this  point  has  placed 
a  very  definite  and  logical  limit  to  temperature  rises  in  such 
machines.  However,  when  types  of  insulation  are  used  which 
do  not  have  this  definite  temperature  of  disintegration,  this 
reason   for   such   a   temperature   limit   disappears.     Just   how 
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far  we  can  go  in  apparatus  temperatures  without  exceeding 
the  safe  limits  of  these  heat-resisting  insulations  is  as  yet 
problematical.  However,  a  limit  to  an  indefinite  extension  in 
this  direction  is  set  by  the  temperature  coefficient  of  copper 
conductors,  the  property  that  causes  the  resistance  to  rise 
with  increasing  temperature,  thereby  causing  still  higher 
losses  and  in  turn  still  higher  temperatures.  If  we  go  high 
enough,  we  will  reach  a  point  of  unstable  equilibrium  in  this 
temperature  rise  curve,  where  the  apparatus  will  literally 
and  automatically  "burn  out."  This  point  is,  of  course,  far 
above  anything  that  is  projected  at  the  present  time,  but 
while  we  are  looking  for  limits,  we  might  as  well  recognize 
that  such  a  one  exists. 

In  the  matter  of  power  production,  therefore,  although 
we  have  steadily  improved  in  the  past,  both  as  to  costs  and 
as  to  performance,  and  although  we  may  expect  to  continue 
this  steady  improvement  in  the  future,  we  must  not  expect 
that  these  improvements  will  be  of  the  same  revolutionary 
character  as  they  have  been  in  the  past.  We  can  see  ahead 
of  us  a  definite  limit  beyond  which  it  will  be  impossible  to 
improve  the  methods  of  power  production  now  in  use.  I 
do  not  mean  to  say  that  there  will  be  no  new  or  revolution- 
ary methods  developed  in  the  future,  but  so  long  as  we 
continue  to  get  our  power  from  falling  streams  and  burning 
coal,  we  need  not  expect  to  see  the  same  radical  improve- 
ments in  the  future  as  have  distinguished  the  past.  To 
illustrate  my  point  more  fully,  let  us  consider  the  nature  of 
a  water  power.  Water  is  evaporated  by  the  action  of  the 
sun  and  is  carried  miles  above  the  earth  into  the  clouds. 
Here  it  is  precipitated  in  the  form  of  rain  or  snow  and  falls 
on  the  earth.  The  streams  carry  this  water  back  to  the  ocean 
and  it  is  then  ready  to  repeat  the  cycle.  Our  existing  water 
powers  utilize  an  almost  infinitesimally  small  part  of  this 
water  over  an  almost  infinitesimally  small  part  of  the  total 
height  to  which  the  sun  carried  it.  Insofar  as  is  concerned 
the  water  we  use  over  the  head  through  which  we  use  it,  we 
do  fairly  well,  but  the  part  of  the  sun's  energy  which  we 
thereby  realize  is  so  infinitesimally  small  that  it  puts  us  to 
shame.  Some  Westinghouse  or  Edison  of  the  future  will 
show  us  how  to  use  the  sun's  energy  directly.  The  point  I 
wish  to  make  is  that  the  revolutionary  improvements  in 
power  production  methods  of  the  future  must  come  in  a 
fundamental  change  of  method  rather  than  in  the  continued 
improvement  of  existing  methods. 

So  much,  then,  for  the  methods  of  producing  power. 
In  the  matter  of  utilization  of  power  a  few  comparisons  with 
the  past  may  not  be  amiss.  As  indicated  early  in  this  ad- 
dress, the  modern  motor  has  reached  a  stage,  insofar  as 
efficiency  is  concerned,  such  that  little  improvement  may  be 
expected.  We  are  within  a  comparatively  small  percentage 
of  perfection  in  this  respect.  The  progress  of  the  future 
will  undoubtedly  come  from  improvements  in  methods  of 
application,  and  in  this  direction  the  field  is  inexhaustible. 
For  instance,  the  problem  of  applying  electrically  the  large 
amounts  of  power  which  are  demanded  by  our  modern  rail- 
road trains  has  not  yet  received  a  solution  which  is  satis- 
factory to  all  concerned.  That  the  problem  will  be  solved 
there  is  no  doubt  in  my  mind,  but  just  how,  is  a  question  that 
I  do  not  propose  to  discuss  in  this  address.  However,  this 
is  only  one  of  the  many  problems  that  confront  the  electrical 
engineer.  The  devising  of  methods  for  the  application  of 
electricity  to  our  modern   industries  constitutes  the  occupa- 
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tion  of  no  small  part  of  our  fraternity;  as  witness  the  many 
pages  in  our  Proceedings  that  have  been  occupied  during  the 
past  years  by  the  activities  of  the  Industrial  Power  Com- 
mittee. It  is  along  this  line  that  we  may  expect  much  of 
what  the  future  may  have  to  offer  us  of  a  revolutionary  char- 
acter. 

Progress  in  Lighting 

In  tlic  field  of  electric  lighting  there  have  been  dijvclop- 
mcnts  of  importance.  After  the  telegraph,  in  point  of  time, 
the  electric  light  was  the  first  practical  application  of  elec- 
tricity. 

Most  of  our  modern  development  in  electric  engineer- 
ing has  taken  its  initiative  from  the  supply  of  electric  light- 
ing to  our  communities.  In  this  matter  of  electric  lighting 
let  me  quote  again  from  Kennelly's  1898  address:  He  says, 
"The  price  of  a  16-candle  power  incandescent  lamp  IG  years 
ago  was  about  $1.00.  Now  it  is  about  18  cents.  The  best 
lamps  at  that  time,  under  laboratory  conditions,  gave  about 
0.38  mean  horizontal  normal  British  candle  power  per  watt, 
and  under  commercial  conditions  about  0.20.  The  highest 
pressure  for  which  they  could  then  be  obtained  was  about 
110  volts.  At  the  present  time,  lamps  are  obtainable  giving 
normally  0.4  mean  horizontal  British  candle  power  per  watt, 
while  under  commercial  conditions  the  average  lamp  norm- 
ally develops  about  0.25  candle  per  watt.  They  can  also  be 
obtained  (at  0.25  candle  per  watt)  for  pressures  up  to  240 
volts,  and  are  frequently  installed  on  220-volt  mains." 

Kennelly  therefore  records  an  improvement  in  16  years 
of  about  50  per  cent,  in  cost  of  lamps  to  the  consumer  and 
about  50  per  cent,  in  efficiency.  The  introduction  of  the 
metal  filament  lamp  has  enabled  us  to-day  to  record  a  much 
greater  rate  of  improvement  in  efficiency  than  Kennelly  did. 
He  reported  an  improvement  of  about  50  per  cent,  in  effici- 
ency in  the  16  years  previous  to  1898.  In  the  17  years  since 
Kennelly  wrote,  we  have  improved  our  maximum  efficiency 
about  1000  per  cent.,  an  advance  which  is  truly  marvellous. 
But  here  is  a  field  where  we  have  a  long  way  to  go  yet  with- 
out reaching  a  possible  limit.  It  is  true  that  the  melting 
point  of  the  now  available  materials  seems  to  place  the  limit 
of  lamp  efficiency  at  a  point  not  much  higher  than  that 
which  we  have  at  present.  However,  when  we  come  to 
compare  the  efficiencies  of  even  our  best  lamps  with  that  at- 
tained by  the  fire-fly  it  is  evident  that  we  still  have  a  long 
way  to  go  before  we  have  reached  perfection. 

Power  Transmission 
In  the  matter  of  power  transmission,  progress  during 
the  past  few  years  has  been  remarkable.  In  1898  the  record 
reads: — "The  electric  transmission  of  the  power  of  falling 
water  is  a  branch  of  engineering  that  has  come  into  service 
since  1884,  and  is  making  rapid  strides,  owing  to  the  recent 
successful  employment  of  high  voltages  and  multiphase  al- 
ternating currents.  It  has  been  estimated  that  about  150,000 
kw.  of  this  class  of  machinery  is  installed  on  the  North 
American  continent,  commercially  transmitting  power  to 
various  distances  up  to  85  miles,  at  various  pressures  up  to 
40,000  volts."  Since  Kennelly  write,  17  years  ago,  the  maxi- 
mum transmission  voltages  have  gone  up  about  3-)4  times, 
245  miles  as  against  85,  and  the  installed  capacity  of  water 
plants  on  the  North  American  continent  about  nine  times, 
1,350,000  instead  of  150,000  kw.  Kennelly  also  mentions  in 
his  record  that  "insulation  testing  sets  have  been  made  for 
producing  alternating  pressures  up  to  160,000  volts  efTective." 
In  this  respect  we  can  go  at  least  10  times  better  than  he 
reported.  1,000,000  volts  from  transformers  having  been 
made  available  on  more  than  one  occasion,  and  in  some  cases 
the  voltage  available  from  transformers  has  been  pushed 
even  higher.  This  matter  of  power  transmission  is  a  branch 
of  our  industry  wherein  the  progress  of  the  last  17  years 
since  Kennelly  made  his  record  has  advanced  with  probably 


greater  rapidity  than  in  any  other  liranch.  I  feel  very  sure 
that  the  president  of  the  Institute  who  comes  along  17  years 
hence  and  compares  the  then  conditions  with  my  record  will 
not  be  able  to  claim  any  such  advance  as  that  we  now  may 
claim  over  1898.  This  follows  because  we  are  approaching 
some  fairly  well  defined  limits  in  these  matters.  For  instance, 
in  the  question  of  increasing  transmission  voltages  we  are 
close  to  the  corona  limit.  The  appearance  of  corona  in  the 
transmission  line  means  the  continual  loss  of  power  and 
therefore  corona  cannot  be  tolerated  to  any  appreciable  de- 
gree. There  are,  of  course,  methods  of  increasing  the  voltage 
range  somewhat  before  corona  is  produced,  such  as  increas- 
ing conductor  diameter,  but  it  can  be  readily  seen  that  the 
limits  of  such  remedies  will  be  reached  long  before  trans- 
mission voltages  have  increased  by  the  same  ratio  as  they 
have  in  the  past  17  years. 

An  Economic   Limit 

Another  limit  that  we  are  approaching  in  the  matter  of 
power  transmission  is  the  economic  one.  Transmitted  power 
costs  more  than  that  generated  at  the  point  of  delivery  on 
account  of  the  cost  of  and  the  losses  in  the  transmission  line. 
There  obviously  is  a  limit  to  the  investment  that  can  be 
made  in  transmission  lines  and  still  be  able  to  supply  power 
with  the  same  economy  as  it  can  be  generated  upon  the 
ground.  This  consideration,  coupled  with  the  rapid  advance 
in  methods  of  generating  power  from  steam,  has  in  my  mind 
placed  an  economic  limit  to  the  transmission  of  water  power 
so  that  we  cannot  expect  any  such  advances  in  the  future  as 
the  past  10  or  15  years  have  given  us.  That  there  will  con- 
tinue to  be  improvement  and  advance,  no  one  can  doubt, 
but  its  rate  will  certainly  be  deminished.  Transmission  by 
high-voltage  direct  current  has  received  some  attention  of 
recent  years.  While  there  is  no  question  but  that  the  prob- 
lems of  pure  transmission  are  much  simplified  by  the  use 
of  direct  current,  the  accompanying  problems  of  the  gen- 
eration and  utilization  are  so  much  intensified  that  nothing 
is  to  be  gained  in  this  manner.  I  would  predict  no  material 
advance  for  the  future  in  direct-current  transmission  of 
power  unless  some  means,  as  yet  undeveloped,  is  found  by 
which  its  generation  and  utilization  are  made  easier  and  safer 
than  is  possible  at  present. 

Always  Progress 

And  so  we  might  go  on  indefinitely  and  draw  compari- 
sons with  past  practices.  Always  we  find  progress,  always 
also  we  find  that  the  rate  of  progress  is  not  so  high  now  as 
it  was  in  previous  years.  This  is  but  the  working  out  of  a 
natural  law.  Electricity  is  no  longer  the  infant  that  it  was 
formerly  pictured,  and  cannot  be  expected  to  continue  the 
rate  of  growth  of  the  infant.  It  is  attaining  the  vigor  and 
strength  of  manhood.  It  is  contrary  to  natural  law  that  either 
a  child  or  an  industry  can  have  rapidity  of  growth  and  at 
the  same  time  strength  and  stability  of  character.  Unques- 
tionably the  rapidity  of  our  development  is  not  so  great  now 
as  it  was  when  Kennelly  spoke  in  1898.  and  in  this  respect  we 
are  but  following  a  natural  law.  At  the  same  time,  our  voca- 
tion is  acquiring  a  stability  and  permanence  that  are  abso- 
lutely incompatible  with  the  rate  of  growth  that  character- 
ized its  earlier  years. 


Franchise  By-law  Defeated 

On  October  10  the  electors  of  VValkcrville  defeated  a 
by-law  granting  an  extension  of  their  franchise  for  twenty 
years  to  the  Sandwich,  Windsor  and  Amherstburg  Railway 
Comiiany.  This  result  is  attributed  largely  to  the  fact  that 
a  plan  has  been  proposed  by  the  Hydro-electric  Power  Com- 
mission of  Ontario  for  serving  the  border  towns  in  this  dis- 
trict by  a  municipally  owned  electric  railway  system. 
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Installation    of    Car    Meters   Effects   Gradually  The  cars  to  which  these  figures  apply  are  72  ft.  long, 

Increasing  Economy  in  Current  Consump-  '"'^  ^'''^  "'«'■■  p^^s^nger  load  weigh  about  es  tons,   in  con- 

Unn—'^l  f^   Watt-Hnill-<;    Ppr  Tnn-Milp  sequence,  the  figure  for  1915  represents  an  energy  consump- 
tion      i)/.J3    Wan-nOUrS    rer    lOn-lvme  ^■^^   ^f  g^   ^^tj.hours   per   ton   mile,   and   if   10   per   cent,    is 
a    very    LiOW    rlgUre  deducted  for  lights  and  yard  switching  the  energy  consump- 

Some  interesting  figures  on  the  savings  effected  by  the  tion  becomes  only  57.5  watt-hours  per  ton  mile;  an  astonish- 
New  York,  Westchester  and  Boston  Railway  by  the  use  of  ingly  low  figure  for  the  service  involved.  The  average 
watt-hour  meters  installed  on  the  cars  are  given  in  a  recent  schedule  speed  for  all  trains,  both  express  and  local,  is  26.4 
issue  of  the  Electric  Railway  Journal.  The  energy  con-  m.p.h.  with  an  average  of  0.93  stop  per  mile, 
sumptions  per  car  mile,  as  indicated,  include  the  power  that  Under  the  system  that  has  been  established  the  meter 
is  used  for  all  miscellaneous  purposes,  as  well  as  for  pro-  readings  are  made  by  the  motormen  at  the  end  of  each 
pulsion  of  the  cars.  This  covers  the  operation  of  the  auxil-  round  trip  and  are  turned  in  to  the  dispatcher  on  a  report 
iary  equipment,  the  heaters,  the  lights  and  the  transformer  form.  The  inspector,  or  switchman,  who  takes  the  car  at 
blowers,  which  are  kept  running  continuously  when  the  the  end  of  the  trip  also  reads  the  meter  before  and  after  the 
atmospheric  temperature  is  above  80  deg.  In  addition,  the  switching  operation  and  turns  in  a  separate  report.  The 
power  used  in  switching  the  cars  about  the  storage  yards  two  reports  serve  as  the  basis  for  a  check  whenever  that 
and  in  testing  them  after  inspection  is  reported  as  part  of  appears  to  be  desirable  and  as  evidence  of  the  accuracy  of 
the  overall  energy  consumption,  and  it  is  estimated  that  the  tlie  reports  it  is  decidedly  interesting  to  note  that  the  total 
minimum  figures  obtained  in  the  summer  time,  when  no  monthly  consumption  of  single-phase  power  used  by  the  road 
heaters  are  used,  represent  approximately  10  per  cent,  more  checks  within  about  20  kw.-hr.  of  that  obtained  by  totalling 
power  than  is  actually  consumed  by  the  propulsion  of  the  the  figures  given  by  the  reports  of  the  motormen  and  in- 
cars.  spectors.      The    monthly   totals   are   of    the   order   of   800,000 

The  low  record  for  the  summer  of  1912,  it  may  be  said,  kw.-hr. 

was   8.2  kw.-hr.   per   car  mile,   this  being  made   prior  to   the  • 

establishment  of   the  present   system   of  competitive   records  npu„      A     a«u    ,     /^~*    •    -.     •_     r»          i      -i         tt/xl    •„    x 

f        ,     ,    ,      ,            ,    ,             ,      ^f            ,  The  Autobus  Gaining  in  Popularity — Efficient 

tor  mdividual  motormen   which  are  made  up  from   readmgs  „         .          »t     j          »«            »n      •           /^         i-  • 

of  the  wattmeters  on  the  cars.     During  the  summer  of  1913,  SerVlCe    Under    MoSt    Trying    CondltlOnS 

after  the  competitive  records  had  been  put  into   effect,   the  —Further  Improvements  in  DcSign 

low  figure  was  4.5  kw.-hr.  per  car  mile.     In  1914,  as  shown  xhe  J.   G.   Brill   Company   have  just  delivered   two   auto 

by  the  accompanying  table,  the   record  was  reduced  to  4.33  omnibuses  for  use  in  Plymouth,  Pa.,  over  a  short  interurban 

kw.-hr.,   and   in    1915   it   was    brought   down    still    further    to  n^e.     The  larger  of  these  buses  has  a  seating  capacity  of  22 

4.15   kw.-hr.  persons   and   weighs   under   7,000   pounds.     The   smaller   bus 

Table   Showing   Average    Car-Mile   Energy   Consumption   by  accommodates   13  persons   seated   and   weighs   4,700  pounds. 

Months.    New  York,  Westchester  &  Boston  Railway  The  smaller  of  the  two  is  shown  herewith. 

Month                                                                                     Kw.-hr.   per  One    of    the    most    unusual    features    of    these    buses    is 

1914  Car  Mile  the  safety  exit  arrangement.     Usually  in  this  type  of  car  the 

April 4.61  emergency  door  has   been   placed  in   the  middle  of  the   rear 

May 4.35  end,   making  it  necessary  to   remove  a   seat  before  the  door 

June 4.38 

July 4.34 

August 4.33 

September ^^^HHIHHBHHill^^H^^^^i^r—Tii^^ 

October 4.42  ^          -^^ 

November 4.91 

December 5.63 

.       -      ...  ■,  ,  .P«  .-^.l 

Month                                                                                     Kw.-hr.   per  I   '           ['     ""^ll   '■***^  t        ••'    ■»r 

1915  Car  Mile 

January 5..")3 

February 5.46 

March 5.23 

April 4.41 

May 4.34  ^^^                    ^„jg^^^^^mf^mm^tmr-m*. 

June 4.26  '""■"■"' "  **™»^  ■Sr'  -;;•.■-  :.,   ---?agW^liW^^^^IMIWIl*.  Jl  ■'^ 

July 4.24 

August 4.20 

September 4.15  12.Passfage.  Autobus 
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could  he  diuMicd.  In  these  new  buses  the  door  has  been 
phieed  on  the  right  hand  side  of  the  bus  to  include  the  rear 
window  and  the  space  below  it.  The  design  and  finish  of 
the  car  is  such  that  when  tlie  door  is  closed  the  side  of 
the  car  presents  an  unbroken  line,  adding  to  the  attract- 
iveness of  its  general  appearance.  The  real  advantage  of 
placing  the  door  at  this  point,  however,  is  that  its  location 
docs  not  weaken  the  frame  work  of  the  bus,  as  it  does  not 
extend    down    through    the    guard    rails. 

The  entrance  is  at  the  right-hand  forward  corner  of 
the  bus.  where  there  are  two  stationary  steps  and  a  folding- 
door  with  two  leaves.  The  driver  is  seated  on  the  left-hand 
side  of  the  car,  his  seat  being  so  placed  that  he  can  con- 
veniently collect  fares  from  the  passengers  entering.  Across 
the  rear  of  the  bus  there  is  a  transverse  seat  which,  in  the 
larger  model,  will  accommodate  five  persons.  The  larger 
bus  is  mounted  on  a  IJ^-ton  chassis  with  a  wheel-base  of 
157!/2  ins.  and  36  in.  wheels.  Width  over  the  side  sills,  in- 
cluding" the  sheathing,  is  6  ft.  7  in.;  width  over  posts  at  belt 
6   ft.    10   ins.;   width   of  aisle   1.5   ins. 

The  smaller  bus  is  mounted  on  a  chassis  weighmg  only 
3,852  pounds,  having  a  wheel  base  of  1335^  ins.  with  34-in. 
wheels;  width  of  aisle  15  ins. 

The  exhaust  from  the  engine  is  used  for  heating  in  both 
cases.  This  effects  an  economy  and  makes  for  simplicity, 
since  a  separate  installation  for  the  generation  of  heat  is 
unnecessary. 


The  Larger  Aspects  of  Welfare  Work— Public 

Critical  and  Unreasonable— Most  Sincere 

Efforts  on  Part  of  Companies  Often  Fail 

of  Results— Only  Hope  in  Ultimate 

"Good  Sense"  of  People 

At  the  recent  convention  of  electric  railway  men  in  San 
Francisco  one  of  the  most  interesting  addresses  was  that 
of  Mr.  J.  W.  Lilianthal,  president  of  the  United  Railroads 
of  San  Francisco,  on  the  subject  "The  Larger  Aspects  of 
Welfare  Work.  Apparently  every  reasonable  attempt  has 
been  made  by  this  company  to  meet  their  men  and  the  public 
in  an  open,  friendly  and  generous  spirit.  That  they  have 
failed  to  w'in  their  confidence  or  approval  is  one  of  the 
heart-breaking  aspects  of  public  utility  work — not  peculiar 
to  this  company.  While  the  exercise  of  legal  rights  is  count- 
ed an  injustice,  while  local  papers  criticize  to  please  their 
readers,  and  while  adverse,  though  impartial,  court  decisions 
render  the  company  and  its  officers  subject  to  further  per- 
sonal dislikes  and  affronts  it  is  little  wonder  that  private  or- 
ganizations all  over  the  continent  are  asking  themselves 
whether,  after  all,  they  can  ever  dare  to  hope  for  anything 
better  than  an  armed  neutrality.  In  spite  of  all  this,  how- 
ever, it  is  reassuring  to  have  the  president  of  this  road  go 
on  record  as  confident  "in  the  ultimate  good  sense  and  fair- 
ness iif  the  people.  Our  salvation  must  lie  worked  out 
through  them,  because  after  all,  under  our  system  of  govern- 
ment, the  power  to  deal  with  us  rests  with  them,  and  we 
shall  not  win  our  battle  until  we  make  them  feel  that  we 
are  doing  our  duty  by  them.  We  must  be  polite  enough 
to  recognize  our  masters  and  public-spirited  enough  to  be 
willing  to  make  every  effort  to  deserve  the  good-will  of  the 
people.  The  task  will  not  be  so  difficult,  if,  as  we  should, 
we  cultivate  a  frame  of  mind  that  makes  this  a  labor  of  love." 

Continuing,  the  speaker  explained  that  he  has  laid  down 
the  following  code  of  commandments  covering  his  man- 
agement;— 

1.  Accept  loyally  and  without  reservation  the  now  uni- 
versally proclaimed  doctrine  that  a  public  utility  is  the  ser- 
vant of  the  people.  The  courts  of  last  resort  have  so  de- 
clared,  and    the   public   utilities   have   bowed    their   heads    in 


meek  submission.  Whatever  the  resources  or  lack  of  re- 
sources of  the  utility,  adequate  service  must  be  rendered. 
The  requisite  capital  must  somehow  be  provided,  the  matter 
of  adequate  return  being  irrelevant,  except  in  the  sense  that 
the  right  exists  to  appeal  to  the  rate-making  bodies  to  pro- 
vide for  reasonable  compensation  for  the  service  rendered. 
Do  not  wait  until  pressure  is  brought  to  compel  adequate 
service.  Anticipate  the  public  demand.  Keep  your  door 
wide  open  to  every  complaint.  Forestall  criticism  by  invit- 
ing recommendations,  and  in  all  close  cases  give  the  public 
the   benefit  of  the  doubt. 

3.  Give  the  affairs  of  the  utility  the  widest  publicity. 
The  public  is  entitled  to  know  what  you  are  doing  and  how 
you  are  getting  on.  Conditions  may  be  unfavorable,  and 
you  may  fear  that  publicity  might  affect  your  credit,  but 
you  should  not  ask  for  credit  that  you  do  not  deserve,  and 
perhaps  your  misfortunes  when  frankly  told  may  beget  the 
public  sympathy  and  good-will  which  you  so  sorely  need. 
Nothing  is  so  engaging  as  complete  candor.  When  I  have 
been  interviewed  by  the  reporter  of  a  newspaper,  however 
unfriendly,  I  have  answered  every  question  directly  and 
fully.  As  a  result  it  has  happened  to  me  at  least  once  that 
when  such  candor  has  not  changed  the  tone  of  the  un- 
friendly newspaper  the  reporter  has  insisted  that  this  atti- 
tude be  changed  or  that  someone  else  be  assigned  to  his 
task.  I  have  gone  to  men  who  have  assailed  me  and  sought 
to  explain  to  them  my  reasons  for  doing  the  things  that 
they  have  criticized.  This  has  sometimes  led  to  a  change 
of  front  or,  as  in  the  case  of  at  least  one  newspaper  editor, 
to  a  statement  that  my  position  was  justified,  but  that  his 
newspaper  to  hold  its  circulation  must  continue  to  print  the 
news  to  please  patrons. 

3.  Treat  your  employees  fairly  and,  as  far  as  your  re- 
sources will  permit,  generously.  The  man  who  is  well  fed 
and  well  clotlied.  who  has  a  reasonable  amount  of  time 
for  play  and  recreation,  who  is  in  a  position  to  save  a  little 
for  a  rainy  day  or  toward  the  owning  of  his  own  home,  who 
feels  that  his  superiors  are  always  ready  to  receive  sug- 
gestions or  to  redress  real  or  imaginary  grievances,  who  is 
not  exposed  to  nagging  and  hectoring  by  officious  subaltern 
officers,  who  enjoys  the  right  of  appeal,  who  is  made  to 
feel  that  all  the  employees  of  the  company,  from  the  presi- 
dent down,  are  members  of  one  family,  each  having  the 
same  paramount  duty  to  serve  the  public  and  the  employer 
— such  a  man   will   give  the  best  results. 

It  might  be  well  to  have  a  council,  composed  of  repre- 
sentatives of  the  men  and  the  chief  executive  officers  of 
the  company,  meet  once  a  month  to  consider  measures  for 
the  improvement  of  the  service  and  the  increase  of  efliciency. 
The  representatives  of  the  men  should  be  selected  for  a 
certain  period  by  secret  ballot — say  one  from  each  carhouse. 
In  that  way  the  most  popular  man  would  be  chosen  and 
through  him  all  the  employees  of  that  carhouse  would  feel 
that  they  had  a  mouthpiece.  A  new  election  should  perhaps 
be  held  every  six  months  or  year.  This  plan  will  at  least 
furnish  a  sort  of  safety  valve  without  providing  much  of 
a  nucleus,  if  any,  for  agitation  or  organization. 

4.  Keep  out  of  politics.  The  public  utility  is  the  target 
for  the  politician.  Those  who  are  not  venally  dishonest 
have,  at  least  in  recent  years,  found  that  attacks  made  upon 
it  are  the  short  cut  to  popularity.  Those  who  are  venal  have 
found  the  strike  bill  ilic  most  lucrative  source  of  revenue, 
and  it  has  seemed  necessary  to  go  into  politics  to  keep  such 
men  out  of  office.  Where  the  only  purpose  of  the  utility  in 
so  doing  has  been  to  eliminate  such  as  these,  the  motive  is, 
of  course,  ethically  justifiable.  But  all  know  to  what  abuses 
this  has  led.  The  utility,  to  accomplish  practical  results,  has 
had  to  build  up  a  political  machine.  Having  through  this 
machine  acquired  the  power  to  defeat  injustice,  to  stifle 
bad  bills  and  prevent  biased  judgments,  it  is  tempted  to  use 
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this  power  for  affirmative  sellish  ends  and  the  temptation 
generally  proves  irresistible.  Then  the  people,  feeling  them- 
selves throttled  are  driven  to  rebel  and  are  themselves 
led  into  excesses  by  the  desire  for  revenge.  It  is  from 
these  excesses  that  we  are  now  suffering. 

5.  The  alternative  remedy  involves  the  next  command- 
ment— appeal  to  the  public  for  fairness  and  justice.  Deem 
it  your  right  and  duty  to  influence  public  opinion.  Com- 
plain of  the  wrongs  that  are  done  to  you.  Expose  the  meth- 
ods of  corrupt  or  unfair  politicians.  Combat  the  arguments 
of  muckrakers  and  pseudo-reformers.  Circularize  the  public. 
Buy  space  in  the  newspapers.  Participate  in  public  discus- 
sions. Above  all,  however,  remember  that  whenever  you  do 
anything  along  these  lines  you  must  do  it  openly  and  in  the 
name  of  the  company.  Do  not  hide  behind  reading  notices. 
Do  not  have  paid  agents  masquerading  as  independent  gladi- 
ators. 


Electric  Railways  in  Critical  Financial  Position 

— Narrow  Margin  of  Profits  Not  Appreciated 

— Actual  Situation  Must  Be  Placed  Before 

Both  People  and  Governments 

In  a  recent  address  on  "Relation  of  Railways  to  Agri- 
culture" by  Mr.  Paul  Shoup,  before  the  San  Francisco  Elec- 
tric Railway  Convention,  the  speaker  emphasized  the  lack  of 
knowledge  of  the  general  public  as  to  the  narrow  margin  of 
profit  realized  in  the  electric  railway  business.  Speaking  of 
California  roads  the  following  extracts  are  interesting  and 
somewhat   disconcerting: — 

I  have  no  fault  to  find  with  the  public  when  it  knows 
it  is  just  and  when  it  is  appreciative  of  our  difficulties.  But 
the  things  we  do  right  are  not  apt  to  be  uppermost  in  its 
mind.  The  good  service  we  give  is  accepted  unconsciously 
as  a  matter  of  routine.  It  is  up  to  us  to  tell  effectively  and 
truthfully  our  trials  to  the  public.  We  must  win  its  con- 
fidence and  its  interest,  and  to  do  so  must  go  further  than 
fair  dealing.  We  must  tell  the  people  of  our  weakness,  as 
well  as  of, our  strength.  The  public  must  learn  that  the 
electric  railways  are  business  institutions  traveling  upon  the 
most  narrow  of  business  margins.  Without  the  government's 
active  support  and  sympathy  they  may  in  large  measure  dis- 
appear. 

This  is  no  alarmist  statement.  The  time  has  passed 
to  gloss  over  the  facts.  The  electric  railways  of  California 
have  created  hundreds  of  millions  in  property  values,  not 
only  in  the  agricultural  communities  served  but  in  cities  and 
towns  that  they  have  helped  to  build.  No  community  leans 
upon  jitney  service;  none  desires  to  lose  a  single  car  or  train 
because  of  that  service.  They  realize  unconsciously  that  all 
the  automobiles  in  California  together  transport  but  a  small 
fraction  of  the  number  of  people  that  are  carried  by  the  elec- 
tric lines. 

Before  me  are  the  earnings  of  nearly  all  the  electric 
lines  in  California  for  the  last  three  fiscal  years.  The  show- 
ing is  a  bad  one.  Only  one  out  of  twenty-four  made  as 
good  a  showing  during  the  fiscal  year  ending  June  30,  1915, 
as  for  either  of  the  two  preceding  years.  Obligations  to  the 
public  have  increased;  taxes  are  higher;  paving  costs,  be- 
cause of  high  standards,  are  greater;  labor  costs,  where  there 
have  been  changes,  have  increased;  automobile  traffic  has 
required  additional  safety  measures.  On  the  other  hand, 
automobile  competition  has  cut  revenues.  Returns  for  the 
year  are  the  worst  in  the  history  of  the  roads  in  this  State, 
as  a  whole.  No  interurban  line  and  but  few  city  lines  earned 
interest  on  their  investments  or  on  their  interest-bearing 
obligations.  One  only  of  the  twenty-four  declared  a  divi- 
dend. Several  are  in  the  hands  of  their  creditors.  From 
such  a  showing,  even  after  making  allowance  for  general  de- 
pression of  business,  which  is  widespread,  it  is  plain  that  the 


public    view    must    in    some    measure    change    if    the    electric 
railroads   are   to   be  maintained  in  their  present  efficiency. 

Taxation  must  be  lessened,  not  increased.  Street  paving 
burdens  in  many  instances  must  be  reduced  or  the  lines 
abandoned.  While  adjustments  in  rates  are  individual  ques- 
tions, yet  fares  as  a  whole  must  be  increased  rather  than 
lowered.  Jitneys,  dividing  the  traffic  of  the  electric  roads, 
must  divide  likewise  their  heavy  obligations.  Where  the 
electric  lines  are  providing  and  maintaining  a  large  part  of 
the  street  and  where  the  community  is  under  moral  obliga- 
tion to  protect  the  investment  made  because  of  this  and  the 
investment  needed  to  meet  franchise  requirements  as  to  ser- 
vice and  fares,  the  jitneys  must,  where  practicable,  be  kept 
ofif  such  streets,  and  where,  in  the  business  centres,  they 
use  the  streets,  they  must  be  required  to  bear  some  part  of 
the  paving  burden.  On  very  few  streets  or  on  very  few 
interurban  lines  is  there  enough  business  to  support  two 
classes  of  carriers.  Our  returns  show  that.  Of  course,  the 
jitneys  assail  our  best  earning  lines,  and  the  natural  result 
of  this  is,  no  longer  having  fat  lines  to  carry  the  lean  ones, 
the  service  on  the  latter  must  be  reduced  or  the  lines  given 
up.  Only  a  small  alienation  is  necessary  to  reduce  income 
to  the  level  of  operating  expenses.  The  public  must  know 
these  facts,  and  knowing  them  must  choose  between.  It  is 
at  this  point  we  have  arrived. 


Big  Company  Establish  Employees  Savings  Fund 

To  encourage  the  spirit  of  thrift  among  its  employees 
the  Westinghouse  Electric  &  Mfg.  Company  has  just  estab- 
lished a  savings  fund  which  offers  facilities  to  the  employees 
for  the  handling  of  their  savings  accounts.  This  fund  is 
open  to  any  employee  of  the  company  wherever  he  may 
be  located,  and  he  may  become  a  depositor  at  any  time  and 
discontinue  at  any  time.  The  amount  of  the  deposit  cannot 
be  less  than  10c.  and  may  be  any  multiple  thereof,  and  the 
deposits  must  be  made  from  each  regular  pay.  The  deposit, 
however,  is  limited  to  one  account,  the  amount  of  which  in 
any  one  year  cannot  exceed  $500.  The  idea  of  this  is  that 
the  plan  is  intended  as  a  method  of  encouraging  the  employee 
to  save  his  earnings  and  when  he  has  been  successful  up 
to  that  point,  allow  him  to  handle  his  own  finances.  Interest 
is  paid  on  the  deposit  at  the  rate  of  iyi  per  cent,  and  is 
credited   semi-annually. 

An  interesting  feature  of  the  fund  is  that  the  Westing- 
house  Company  acts  as  a  trustee  and  guarantees  the  deposits 
and  interests.  The  rules  provide  that  an  amount  of  $100  or 
less  may  be  withdrawn  without  notice,  but  an  interval  of 
two  weeks  must  elapse  before  subsequent  withdrawals  can 
be  made;  for  withdrawals  more  than  $100.  notice  of  one 
week  must  be  given. 

An  auditing  committee  not  to  exceed  7  persons  is  to 
be  elected  by  the  depositors  from  among  their  own  number, 
which  committee  shall  be  given  an  opportunity  to  examine 
the  condition  of  accounts  at  semi-annual  interest  period,  the 
findings   of  which   shall   be   published. 


Program  for  C.  S.  C.  E. 


Among  the  papers  promised  for  the  winter  session  of 
the  Canadian  Society  of  Civil  Engineers,  to  be  read  in  Mon- 
treal are  the  following:  On  the  Cedars  Rapids  Power  Plant, 
by  Mr.  Henry  Holgate,  consulting  engineer,  Mr.  R.  M.  Wil- 
son of  the  Montreal  Light,  Heat  and  Power  Company  and 
Mr.  J.  C.  Smith  of  the  Shawinigan  Water  and  Power  Com- 
pany; on  the  Mount  Royal  Tunnel,  by  Messrs.  S.  P.  Brown, 
A.  Stewart  and  W.  C.  Lancaster;  on  Street  Railway  Elec- 
trolysis, by  R.  H.  Parsons,  late  power  superintendent  of  the 
city  of  Edmonton;  and  on  Street  Railway  Construction,  by 
Mr.  H.  J.  Tippett,  engineer  of  maintenance-of-way,  B.C.E.R. 
Company. 
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Wiring  my  house  "without  profits"  means  doing  it 

at  your  expense— Hydro-Commission  of  Ontario 

inaugurating  a  pernicious  system  which  calls 

for    united    action   by    Ontario 

Electrical  Contractors 

Has  the  electrical  industry  reached  such  a  low  ebb  in 
Ontario  that  our  Hydro  Commission  has  been  driven  to 
adopt  such  truly  remarkable  measures  as  outlined  in  the 
accompanying  advertisement,  which  recently  appeared  in  a 
Simcoe   (Norfolk  County.  Ontario)   local  paper? 

Wiring  my  house  without  profit  means,  properly  inter- 
preted, wiring  my  house  at  somebody  else's  expense.  Yet, 
this  is  apparently  the  proposition  in  Simcoe  town.  "Wiring 
without  profits,"  as  expressed  to  a  representative  of  the 
Electrical  News  by  Mr.  Crapper  himself,  means  "material  and 
time"  only.  In  the  town  of  Simcoe,  then,  if  a  citizen  gets 
his  house  wired  his  fellow-townsmen  come  forward  and 
bear  all  expenses  outside  of  "material  and  time."  W'e  all 
recognize  that  this  is  a  time  when  philanthropy  seems  to  be 


in  the  air,  so  generously  is  it  practiced  by  Canadian  citizens, 
but  it  can  easily  be  appreciated  that  this  is  a  form  of  it  not 
relished    by    the    average    taxpayer   of    Simcoe. 

On  investigation  the  statement  in  the  advertisement 
"we  would  like  to  use  Hydro  but  wiring  costs  too  much" 
appears  to  be  absolutely  untrue,  from  evidence  gathered  on 
the  ground  by  our  representative.  On  the  face  of  it,  too,  it 
is  quite  unreasonable.  Simcoe  town  boasts  of  five  firms 
doing  electrical  contracting  work,  where  one,  or  two  at 
the  most,  would  be  ample.  With  competition  on  this  scale 
the  chances  of  wiring  costing  too  much  are  pretty  slim. 
Evidently  one  must  look  elsewhere  for  the  real  reason  of 
this  remarkable  move — doubtless  to  the  keen  competition  of 
low-price  natural  gas  and  the  comparatively  high  rates  it  is 
necessarj'   to   charge   for   electricity  in   Simcoe. 

So,  the  general  tax-payer  in  Simcoe  is  made  the  "goat" 
so  that  the  wiring  of  a  few  can  be  done  "without  profits." 
Incidentally,  the  electrical  contracting  business  is  to  be 
quietly  and  ruthlessly  crushed  out  of  existence  and  their 
stock-in-trade,   good   will  and  other   incidental   capital   assets 


ANNOUNCING  THE  NEW  HYDRO  PLAN  OF  WIRING  YOUR  HOME  WITHOUT  PROFIT 

ON  THE  MONTHLY  INSTALMENT  PLAN 

Many    prospecrive    customers    have    said,    "We    would    like    to    use  We    found    that    in    many    instances   wiring    prices    were    too    high, 
Hydro  but  the  wiring  costs  too  much."   This  statement,  repeated  so  we  devised  a  plan   which  insures  your  wiring  being  done  with- 
so    often,    caused   us   to   investigate    the   cost   of   wiring.  out    profit,    and    spreads    the   payment    over   a   number    of   months. 
We  know   the  proper  methods  of  wiring  for  Hydro  service,  and  guarantee  all    work   to   be   first-class   in   every   particular,   complying   with   every   re- 
quirement  of   the    Hydro   Inspection    Department   at   Toronto.  ,               .     ,            .              ,                       ,             . 
Hydro   wiring — unhke   gas   fitting— can   be   done   without   inconvenience  to  your  home   or  family.      We   take   particular  pains  to   leave   your   home   in 
perfect  condition,   without   marring  walls  or   floors  in   any   way. 

SPECIAL  HYDRO  PRICES 

We  have  only  ONE  PRICE  to  all,  a  fixed  definite  amount  for  each   size   house  as   follows: 

WlKl.NC;    PRICES    on   concealed   knob    and    tube    work    in    old    buildings. 

Size  of  House  Cost   Complete 

3  Rooms     4  light  outlets *}7'4n 

;i  Rooms     4   light  outlets  1  snap  switch   outlet r      > 

3  Rooms     4  light  outlets  2  snap  switch  outlets lo.DO 

4  Rooms     .T  light  outlets Ji'r'^ 

4  Rooms     .")  light  outlets  2  snap  switch  outlets \r"ir 

r>  Rooms     (>  light  outlets lll'llr 

.5  Rooms     C  light  outlets  2  snap  switch  outlets ,o^ 

.')  Rooms     (i  light  outlets  2  snap  switch  outlets       1  flush  switch  outlets .,,25 

(>  Rooms     7  light  outlets  2  snap  switch  outlets Sj-c 

ti  Rooms     7  light  outlets  1  snap  switch  outlet         2  flush   switch  outlets ociS 

(i  Rooms     7  light  outlets  2  snap  switch  outlets       2  flush   switch  outlets 25.45 

7   Rooms     K  light  outlets  1   snap  switch  outlet         2  flush  switch  outlets ?I'S2 

7   Rooms     !l  light   outlets  2  snap  switch  outlets       2  flush  switch  outlets .SO.  lO 

7  Rooms  10  light  outlets  2  snap  switch  outlets       2  flush  switch  outlets '}t'^ 

5  Rooms  111  liglit  outlets  2  snap  switch  outlets       2  flush  switch  outlets 83.00 

Standard    Price  on  .ill   additional   lights  and   switches.  ,      .    , 

A  charge  of  two  dollars  and  ten  cents  ($2,111)  will  be  made  for  each  extra  flush  switch  or  flush  receptacle  outlet,  and  one  ilollar  and  ciglity-livc 
cents   for  each   extra   snap   switch   or   light   r)iitlet. 

WIRINC   PRICES  on  open  knob  and  tube  work  in  old  buildings,  ,        .„ 

3  outlets  cost  complete  eight  dollars  and  fifty  cents  i^H.m).  For  all  outlets  over  .{  and  under  11  a  charge  of  one  dollar  and  sixty  cents  each  wiM 
be  made.  11  outlets  cost  complete  twenty-one  dollars,  (.$21).  For  all  outlets  over  11  ami  under  21  a  charge  of  one  dollar  and  sixty  cents  each 
will    be    maile. 

Outlets  are  all  wired  to  average  not  more  than  (id  watts  to  the  outlet. 

We  will  supiily  at  above  prices,  drop  cords,  and   any  size  lamp  up  to  (id  watts  hung   ready   to  light. 

NOTE.— .\bove   ririces  include   switches,  drop   cords,   sockets,    lamps,   and   service  box,   no  extras,   everything   ready   to   light. 
Prices  on  conduit  and  metal   moulding  work   will  be  furnished  on   request. 

TERMS  OF   PAYMENT— 25  per  cent,   when   work   is  completed;   balance  in  12  monthly  instalmeiils.  paiil  with  llie  meter  bill.       5  per  cent,  discount 
for  cash. 

THE  SIMCOE  HYDRO-ELECTRIC  SYSTEM 
R.  H.  CRAPPER.  Phone  167. 
Hydro  (inico  «■  Pool  Street 
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can  be  written  off  as  bad  debts  or,  more  correctly,  "bydro" 
debts. 

To    saj'    the    least,    it   is   a    humiliating   position    for    the 
electrical   business   and   for   the   men    who   have    been   proud 


And  this  is  not  all.  Mr.  Crapper,  the  same  man  who 
signs  the  advertisement,  is  himself  the  wiring  inspector  of 
the  town — the  appointee  of  the  Hydro  Commission  of  On- 
tario— a  dual  position,  placing  upon  the  inspector,  as  such, 
the  responsibility  of  inspecting  his  own  work,  as  a  con- 
tractor doing  work  at  cost,  and  the  work  of  his  competitor, 
trying  to  make  a  fair  profit.  Without  the  slightest  reflec- 
tion on  this  inspector's  honesty  it  is  not  going  too  far  to 
say  that  the  situation  contains  possibilities  and  temptations 
of  such  a  varied  nature  that  the  Commission  is  not  justified 
in  asking  any  man  to  accept  it. 

It  is,  of  course,  always  easy  to  criticize  but  anything 
we  have  said  is  only  with  the  desire  to  point  out  what  ap- 
pears to  us  as  a  tactical  error  of  the  Hydro  Commission  of 
Ontario  in  inaugurating  such  a  plan  as  that  outlined  in  the 
Simcoe  advertisement.  Our  Hydro  Commission  has  plainly 
got  its  hands  full  enough  now  without  going  out  of  its  way 
to  bother  about  such  matters  as  house  wiring,  especially 
where  the   organization   and  machinery  for  carrying  on   this 


work  are  already  in  good  working  order  in  the  various 
electrical  contracting  firms  distributed  throughout  our  towns 
and  cities.  What  is  to  prevent  the  Commission  from  co- 
operating with   these  existing   firms? 

We  venture  the  suggestion  that  the  most  reasonable 
solution  of  the  Simcoe  matter,  and  all  similar  cases  thai 
may  arise,  is  a  workable  arrangement  between  the  local 
commission  and  the  local  contractors  by  which  it  is  agreed 
that  certain  standard  work  is  to  be  completed  at  a  certain 
fixed  price — material,  plus  time,  plus  a  reasonable  overhead 
and  profit.  This  will  insure  the  work  being  done  in  such 
a  way  that  the  householder  gets  full  "value"  for  his  invest- 
ment— and  no  self-respecting  householder  expects,  or  will 
think  of  asking,  more.  This  system  is  being  worked  out 
with  admirable  results  in  many  towns  and  cities  on  this 
continent.  It  is  a  system  founded  on  justice  and  sound 
business  principles. 

We  trust  the  Commission  will  lose  no  time  in  remedy- 
ing the  evils  already  wrought  by  this  "experiment,"  in  the 
town  of  Simcoe.  The  solution  is  ready  to  hand — co-opera- 
tion  with  the  electrical  contractors  that  the  work  may  be 
honestly  done  at  an  honest  price.  Only  when  the  contrac- 
tors refuse  to  co-operate  would  the  Commission  be  justified 
in  entering  the  field  of  electrical  contracting  and  then  only 
on  a  fair  basis  of  coinpetitive  prices  and  under  strictly  im- 
partial inspection. 


Estimating  Costs  and  Keeping  Accounts 

By  Mr.  J.  P.  Coghlin 


The  object  of  this  paper  is  to  put  before  you  a  few  ideas 
so  as  to  help  bring  about  more  uniform  conditions  in  the 
electrical  contracting  business. 

Why  is  there  such  a  great  difference  in  bids  made  by 
Electrical  Contractors?  I  believe  this  is  generally  due  to 
three  reasons  and  believe  that  the  most  important  one  of 
these  is  the  fact  that  contractors  in  making  bids  do  not 
know  how  to  figure  and  invariably  guess  at  quantities  and 
labor.  This  brings  the  bid  generally  either  away  high  or 
low  and  if  the  bid  is  low,  the  contract  is  taken  at  a  loss  or 
too  low  a  profit  while  rarely  ever  does  this  type  of  con- 
tractor get  a  job  other  than  the  low  bid.  As  it  is  practic- 
ally impossible  to  guess  right  as  there  are  too  many  guesses, 
therefore,  a  large  amount  of  electrical  work  is  done  at  a 
loss  with  the  result  that  the  field  for  contract  work  at  a 
legitimate   profit   is   limited   that   much. 

The  second  reason,  and  this  often  happens  a  great  many 
times  with  all  of  us,  is,  that  the  contractor  forgets  or  leaves 
out  something  in  his  estimate.  It  is  no  uncommon  thing  for 
an  estimator  to  forget  to  figure  in  mains,  figure  in  wire  for 
conduit,  or  to  leave  out  cutout  cabinets  or  some  other  im- 
portant item  and  I  am  sure  that  every  contractor  right  here 
in  this  room  will  agree  with  me  that  he  has  done  this  many 
a   time. 

The  third  reason  is  "The  gambling  trait  in  a  contractor 
who  wants  to  take  a  chance."  He  reasons  this  way;  The 
last  job  he  figured  was  20  or  25  per  cent,  high  and  A  got  it. 
The  contractor  does  not  know  how  he  did  it,  whether  it 
was  by  trimming  the  job,  or  by  working  up  a  lot  of  extras, 
or  at  a  loss,  but  anyway,  tnany  contractors  feel  that  if  some- 
body else  can  do  a  job  below  cost  there  is  no  reason  why 
they  will  not  be  as  successful,  and  they  generally  are  as 
successful,  and  eventually  find  they  are  playing  a  losing  game, 
with   the   cards   stacked. 

Taking  a  chance  on  a  contract  is  not  business  and  while 


we  may  be  successful  now  and  then  and  get  by,  we  will  not 
pay  dividends  if  all  our  contracts  are   taken   on   this  basis. 

The  question  is  "How  are  we  to  figure  costs  and  esti- 
mate correctly."  Large  and  successful  contractors  are  large 
and  successful  because  they  know  how  to  figure  cost  and 
you  will  find  that  they  do  not  bother  with  the  smaller,  jobs, 
because  the  smaller  and  less  experienced  contractor  invari- 
ably takes  these  jobs  by  guessing,  at  a  loss,  or  a  profit  which 
is  not  large  enough  to  carry  on  his  business.  The  way  to 
learn  how  to  figure  contracts  is  as  follows: — 

In  order  not  to  forget  material  going  into  an  estimate, 
it  is  necessary  to  have  an  estimate  sheet  ruled  and  printed 
for  the  kind  of  business  you  are  doing.  For  example:  Have 
one  sheet  printed  for  knob  and  tube  work;  another  sheet  for 
conduit  work;  and  another  sheet  for  factory  work,  etc.  Have 
printed  on  each  one  of  these  sheets  the  material  that  usually 
goes  into  this  kind  of  work.  By  having  these  items  printed 
there,  it  will  jog  your  memory  in  making  up  your  esti- 
mate and  you  will  not  be  so  likely  to  overlook  material  re- 
quired. 

In  having  this  sheet  printed,  have  two  columns  in  this 
sheet,  one  for  totals  of  quantities  estimated  and  one  for  totals 
of  quantities  used.  When  you  get  a  job,  keep  absolute  track 
of  every  particle  of  material  which  goes  onto  the  job  and 
check  back  all  material  which  comes  back  from  the  job  and 
is  fit  to  be  put  back  in  stock.  It  is  well  also  to  keep  track 
of  scrap  material  which  has  some  value,  such  as  copper  wire, 
etc.  When  you  get  the  totals  of  material  used,  put  these 
totals  in  the  column  of  quantities  used,  this  being  next  to 
your  estimate  column,  you  have  then  an  opportunity  of  com- 
paring item  by  item  and  if  you  study  these  over  from  job 
to  job,  in  a  very  short  while  you  will  begin  to  see  where 
you  made  errors  in  your  estimates  and  you  will  find  that 
your  two  columns  will  begin  to  be  alike.  By  analyzing  this 
also,  you  will  be  able  to  find  that  some  of  your  workmen  use 
less  material  than  others  on  similar  jobs  and  by  studying 
the   nature   of  the   work  on   these   estimate   sheets,   you   will 
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also  luul  llial  tlitt'ereiit  CDiulitions  arise  wliicli  niaUc  material 
vary  more  or  less  on  individual  jobs. 

This  is  something  that  it  is  necessary  to  study  con- 
tinually. On  large  jobs  you  will  find  it  of  advantage  to 
total  up  your  material  used  every  week  or  month,  as  the 
case  may  be,  and  l)y  doing  this  it  will  give  you  a  chance 
to  find  out  whether  your  workmen  arc  carrying  on  the  job 
economically  or  not,  and  you  will  find  that  just  as  soon  as 
you  start  this  system,  that  your  workmen  are  going  to  be 
more  careful  and  will  save  material  and  labor  when  they 
know  that  their  work  is  being  followed  in  the  office.  This 
opens  an  opportunity  for  you  to  work  out  a  workman's  com- 
pensation for  your  men  if  you  are  interested  in  increasing 
the  efliciency  of  your  labor.  By  following  this  system  you 
will  (ind  out  whether  too  much  material  was  used  or  not 
used  on  the  job.  By  this  system,  our  firm  found  on  one  job 
that  a  workman  had  charged  up  to  the  job  some  eight 
thousand  feet  of  No.  14  rubber  covered  wire  which  was  found 
later  in  his  room.  It  was  discovered  on  checking  up  the 
'  job  that  a  great  deal  more  No.  14  rubber  covered  wire  was 
used  than  was  estimated,  and  by  sending  out  our  superin- 
tendent to  check  up  the  amount  of  wire  installed  and  wire 
on  the  job  and  reporting  back,  it  was  discovered  that  there 
was  a  big  discrepancy.  We  called  in  the  workman  in  charge 
and  explained  to  him  that  we  could  not  check  up  the  wire, 
and  he  finally  admitted  that  he  had  eight  thousand  feet  of 
wire  in  his  room,  which,  by  the  way  was  in  a  neighboring 
town  sixteen  miles  from  the  job.  We  got  the  wire  back  and 
were  able  in  this  way  to  save  ourselves  the  cost  of  this 
material  and  also  find  out  the  character  of  the  workman. 
This  is  an  easy  and  simple  way  of  handling  the  question  of 
estimating  material,  but  the  question  of  estimating  labor  is 
a  more  difficult  one. 

Figure  Labor  by  Unit  System 
I  want  to  repeat  here  an  old  statement  which  I  have 
heard  a  great  many  times  of  "How  Contractors  oftentimes 
estimate  Labor."  After  you  have  spent  several  years  scaling 
plans  and  estimating  material,  which  amounts  to  generally 
50  per  cent,  of  the  job,  you  will  figure  out  the  labor  which 
amounts  to  the  balance  or  50  per  cent,  in  about  fifteen  min- 
utes. You  will  say  to  your  partner  or  superintendent,  I 
believe  that  Bill  or  George  can  do  this  work  in  about  twenty- 
five  days,  and  your  partner  or  superintendent  after  studying 
the  ceiling  or  looking  out  of  the  window  for  a  few  minutes 
to  get  an  inspiration  will  say,  "Gee  if  we  want  to  get  this 
*  job  we  cannot  figure  that  much  time.  B  just  did  a  contract 
like  this  and  we  were  too  high,  if  we  want  to  get  this  job 
we  have  got  to  cut  the  labor  down."  And  so  you  compro- 
mise on  about  twenty  days  and  this  50  per  cent,  of  the  job 
is  settled  in  about  fifteen  minutes,  generally  after  spending 
all  evening  estimating  material  which  is  only  50  per  cent, 
of  the  job.  When  you  get  through  with  the  job  and  figure 
your  cost  you  will  invariably  find  that  you  are  away  low  on 
labor.  In  our  experience  in  checking  up  the  costs  of  con- 
tracts, we  find  that  on  new  house  work  labor  will  run  from 
40  to  50  per  cent.,  on  old  house  work  from  50  to  65  Tier  cent., 
on  iron  conduit  work,  fire  proof  construction  from  35  to 
55  per  cent.,  on  iron  conduit  wooden  construction  from  50 
to  75  per  cent.,  so  that  you  will  see  the  labor  is  about  half 
of  the  cost  of  the  contract.  The  only  way  to  figure  labor 
is  by  the  unit  system;  find  out  what  the  cost  for  labor  for 
wire  per  foot  is  to  put  up;  on  knoli  and  tubes;  running  wire 
on  cleat  work;  pulling  wire  into  conduit;  what  it  costs  per 
foot  to  run  conduit  on  different  kinds  of  construction;  what 
it  costs  to  set  a  switch  box;  what  it  costs  to  set  up  and 
connect  cutout  cabinets,  per  circuit,  etc.,  down  the  line.  Hav- 
ing determined  this,  all  it  is  necessary  for  you  to  do  is  to 
take  your  quantities  on  such  material  as  is  effected  by  labor 
and  extend  these  prices  at  the  unit  ligure  and  you  will  Iiave 
your  total  lab^r  in   dullars  and   cents. 


Then  the  question  comes,  "How  will  you  go  about  find- 
ing out  the  cost  of  labor  for  installing  this  material."  The 
only  way  to  do  this  is  to  have  your  workmen  report  each 
day,  and  I  want  to  call  particular  attention  to  the  fact  that 
time  slips  should  be  put  in  every  day  no  matter  whether  the 
man  is  working  in  town  or  out  of  town  and  should  be  o.k'd 
by  the  foreman  on  the  job,  because  they  will  be  more  nearly 
correct  if  made  out  every  day  than  made  out  at  the  end 
of  the  week.  We  insist  on  these  being  turned  in  every  day 
if  in  town,  and  mailed  every  night  if  out  of  town.  Have  your 
workman  indicate  on  his  time  slip,  kind  of  work  he  was  doing, 
number  of  hours  it  took  him  to  do  this  work  and  the  quan- 
tity of  material  he  installed  during  these  hours  and  the  na- 
ture of  the  conditions  under  which  this  work  was  done.  By 
taking  a  series  of  these  and  averaging  the  same  you  will 
get  your  unit  cost  of  labor.  This  will  vary  on  different  jobs 
and  will  vary  with  different  worknien,  and  here  again  you 
will  have  a  chance  of  checking  labor  same  as  material. 

Just  as  Necessary  for  the  Little  Fellow 

You  will  say  this  all  very  nice  if  one  is  doing  a  large 
business  and  has  lots  of  money  to  spend  on  red  tape,  etc., 
and  that  large  firms  can  afford  to  do  it.  Now  let  me  tell 
you,  no  firm,  no  matter  how  large  or  small  its  business  is, 
can  afford  to  do  without  this  and  as  I  said  above,  the  success 
of  the  big  concern  is  due'  to  the  fact  that  it  has  worked  out 
some  similar  system;  but  no'  business,  whether  electrical  or 
otherwise  can  continue  to  be  successful,  unless  it  knows  the 
cost,  and  figures  in  its  overhead  expenses  and,  in  addition,  a 
suitable  profit,  and  if  you  will  spend  half  as  much  time 
studying  cost  sheets  as  you  do  in  knocking  your  competitor, 
because  he  got  a  job  away  from  you,  and  saying  how  much 
money  he  is  going  to  lose,  etc.,  yoii  will  find  your  returns  at 
the  end  of  the  year  much  more  satisfactory. 

Andrew  Carnegie  claims  that  his  success  in  business  was 
due  entirely  to  his  system  of  costs  and  has  made  the  state- 
ment that  when  he  was  in  business,  that  if  his  entire  plant 
was  destroyed,  but  his  system  was  saved,  he  could  reorganize 
and  go  on  with  his  business.  By  his  cost  system  he  was 
able  to  determine  what  lines  of  products  he  could  make  the 
profit  on  while  his  competitors  without  a  cost  system  were 
figuring  in  the  dark,  so  that  Carnegie  figured  a  little  higher 
on  material  where  the  profit  was  small  and  a  litte  lower 
where  the  profit  was  large  with  the  result  that  his  competi- 
tors were  loaded  up  with  unprofitable  business  and  he  took 
the  cream. 

Let  Unprofitable  Work  Go 

Electrical  contractors  will  find  if  they  know  their  cost 
that  there  are  certain  lines  of  work  which  they  will  be  able 
to  take  at  a  good  profit  and  should  keep  after  this  line  of 
work  and  let  competitors  who  are  unable  to  discriininate 
have  the  other,  because  if  you  work  out  this  cost  system 
correctly  on  different  lines  of  work,  you  will  be  surprised  to 
find  that  on  some  lines  of  contracting  you  are  making  a 
larger  per  cent,  than  you  figured,  while  in  other  lines  you 
are  making  a  much  smaller  per  cent.,  sometimes  doing  cer- 
tain work  at  a  loss. 

I  have  here  some  estimate  sheets  which  we  use  in  our 
business  and  which  I  would  be  very  glad  to  let  anybody 
have,  and  also  to  answer  later  on,  any  questions  which  may 
come  up  in  connection  with  these,  or  other  forms  which  I 
will  take  up  later.  I  am  sorry  not  to  have  a  form  of  our 
time  slips  here,  which  we  have  our  workmen  turn  in.  We 
are  drawing  up  a  new  one  at  present,  as  the  old  one  which 
we  had  was  not  satisfactory  and  just  as  soon  as  we  get  these 
out  we  will  be  glad  to  furnish  a  samjjlc  to  anyone  who  is 
interested.  Make  your  time  slips  large  so  a  man  can  write 
out  the  whole  story.     Taper  does  not  cost  much. 

In  carrying  out  this  system  it  will  not  require  a  great 
deal   of   addiliuiia!    olirieal    furce    in    l!ie   ofllee.      I    sliould   sav 
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that  tlie  average  electrical  contractor  could  have  this  work 
extended  and  totaled  up  by  the  addition  of  only  one  girl 
in  the  office  at  about  $8.00  a  week,  as  it  is  not  necessary  to 
have  an  expert  bookkeeper  but  just  simply  a  girl  that  is 
accurate  at  figures,  and  if  you  stop  to  think  about  it,  there 
are  many  jobs  you  lose  more  than  $8.00  a  week  on,  and  you 
will  find  at  the  end  of  the  year  that  this  expenditure  for 
bookkeeping  will  save  you  many  more  dollars  than  the  salary 
of  the  additional  help.  And  you  will  also  be  surprised  to 
find  out  that  you  are  making  more  money  and  that  you  are 
beginning  to  be  a  bigger  man,  that  you  are  having  more  time 
to  give  to  other  things  and  that  your  business  is  growing 
faster  than  it  ever  did  before. 

The  only  way  to  determine  overhead  expenses  is  to  keep 
an  absolute  account  of  every  expenditure  in  connection  with 
the  business,  no  matter  how  small  or  large  the  business 
may  be.  A  contractor  employing  one  or  two  men  and  work- 
ing with  his  men  and  having  no  office,  has,  at  the  same  time 
a  large  overhead  expense,  and  he  will  find  that  if  he  keeps 
account  of  this,  that  it  will  generally  amount  to  30  or  40 
per  cent,  of  his  gross  business.  In  the  first  place  he  must 
charge  up  to  the  business  a  reasonable  amount  for  wages  for 
himself,  at  least  as  much  as  he  would  get  by  working  for 
another.  If  he  carries  a  stock  of  goods,  the  interest  on  the 
money  invested  in  this  is  a  part  of  the  overhead  expenses, 
insurance,  telephone,  advertising,  if  any,  and  although 
you    may    not    use    newspaper    advertising,    you     will    find 
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Diagram  to  illustrate  problem  in  overhead. 

that  you  are  buying  tickets  for  entertainments,  con- 
tributing to  and  joining  societies,  clubs,  etc.,  in  order  to 
be  a  good  fellow  and  get  business.  You  are  buying  some- 
body a  dinner,  cigar,  ticket  for  the  show  or  ball  game,  a 
drink,  etc.  All  these  items  should  come  under  the  head  of 
advertising. 

Strict  account  should  be  kept  of  all  small  purchases, 
which  you  will  find  at  the  end  of  the  year,  amount  to  quite 
a  sum.  Giving  the  workmen  10  or  15  cents  to  buy  gasoline, 
solder,  or  some  similar  item  on  the  job,  carfares,  etc.,  will 
aggregate  a  large  amount  in  the  year.  If  you  have  an  auto- 
mobile, or  a  team,  all  expenses  in  connection  with  this  should 
be  charged  up  to  the  business.  The  only  way  for  any  con- 
tractor, whether  large  or  small,  to  handle  this  matter,  is  to 
see  to  it  that  everything  is  charged  and  then  have  the  book- 
keeper separate  the  charges,  putting  the  amounts  which  are 
non-productive  into  one  account,  (and  by  non-productive  I 
mean,  anything  that  cannot  actually  be  charged  up  directly 
to  the  job,  whether  contract  or  stock  and  labor.)  and  charg- 
ing the  other  items  to  the  respective  jobs. 

Another  way  to  go  at  this  is,  to  take  the  difference  be- 
tween the  total  of  all  charges  at  full  cost  to  the  job  for  a 
month  or  a  year  and  subtract  this  from  the  total  expendi- 
tures, to  which  should  be  added  non-productive  labor,  that 
is,  labor  that  cannot  actually  be  charged  to  any  job.  In  addi- 
tion  to  this,  you  will  have  lots  of  things  such  as   bad  bills. 


cost  of  collecting,  broken,  lost  or  stolen  stock,  etc.;  all  of 
these  must  be  added.  This  total  will  give  you  your  overhead 
expenses. 

A  Problem  in  Overhead  Expense 

The  cost  of  material  and  labor  on  a  job  is  $475. 

The  overhead  expense  is  20  per  cent,  and  10  per  cent, 
profit  is  desired. 

■What  should  the  contract  price  be? 

The  circle  represents  100  per  cent,  and  the  contract 
price.  The  dotted  section  of  the  circle  represents  30  per 
cent,  (profit  10  per  cent.,  overhead  expense  20  per  cent.);  the 
balance  of  the  circle,  70  per  cent.,  equals  the  cost,  $475. 

We  must  first  find  the  contract  price  before  we  can  figure 
the  profit  and  overhead  expense. 

if  70  per  cent,  (section  of  circle  divided  into  70  parts) 
equals  $475,  1  per  cent.  (1  part)  will  equal  $475  divided  by 
70,  which  is  $6.7857.  And  if  1  per  cent.  (1  part)  equals 
$6.7857,  100  per  cent.  (100  parts),  the  whole  circle,  will  equal 
100   times   $6.7857,   which' is   $678.57,   the   contract   price. 

We  can  now  find  the  amount  of  profit  and  overhead  ex- 
pense. 

Profit  10%.  of  $678.57=$  67.857 
Overhead  20%  of  $678.57=$135.714 
Cost  70%J    of  $678.57=$  475.00 


100%!  $678,571 

It  was  necessary  to  add  over  42  per  cent,  to  the  cost. 
$475  (material  and  labor),  to  make  this  contract  price 
$678,571. 

You  will  see  from  the  above  that  if  your  overhead  ex- 
penses are  figured  on  the  percentage  of  your  gross  business 
that  it  will  not  do  to  add  this  percentage  to  your  cost,  as 
it  is  always  a  larger  percentage  on  cost.  Take  a  pencil  and 
paper  and  figure  this  out  for  yourself  and  you  will  be  sur- 
prised if  you  have  not  already  discovered  this,  to  find  what 
a  difference  there  is  an  how  you  have  been  fooling  yourself 
by  adding  a  percentage  to  your  cost  in  order  to  cover  your 
overhead  expense  and  profit. 


Electric  Furnaces  in  the  Steel  Industry 

(Concluded  from  page  28) 
Sherbrooke    had    been    developed    by    Mr.    McCullough,    and 
practically  the  entire  equipment  had  been  made  by  the  com- 
pany. 

Mr.  G.  C.  Mackenzie,  chief  of  the  division  of  ore  dressing 
and  metallurgy  of  the  Department  of  Mines,  Ottawa,  a 
member  of  the  Government  commission  investigating  the 
iron  ore  resources  of  the  Dominion,  described  visits  to  Wel- 
land  and  Toronto,  and  the  operation  of  electric  furnaces 
there.  At  the  former  place  the  Electric  Steel  and  Metals 
Co.,  were  engaged  in  making  steel  for  shells  by  means  of 
electric  furnaces,  while  the  Union  Carbide  Co.  of  Canada 
had  a  15,000  h.p.  furnace  for  making  calcium  carbide.  In 
Toronto  the  Mofifatt-Irving  process  for  the  production  of 
steel  in  an  electric  furnace  direct  from  Canadian  ore  was 
being  attempted  and  the  Government  was  about  to  test  this 
method. 

Mr.  Evans  of  Belleville  briefly  referred  to  the  Evans- 
Stansfield  process  for  making  tool  steel  electrically  from 
Titaniferous  ores. 

Mr.  C.  Bristol  of  the  Armstrong  Whitworth  Co.  spoke 
of  the  manufacture  of  high  speed  tool  steel  at  their  works. 

At  the  termination  of  the  speeches,  an  adjournment  was 
made  to  the  Metallurgical  Laboratory  adjoining,  where  two 
electric  steel-making  furnaces  were  shown   in  operation. 


A  new  electric  generating  plant  has  been  placed  in 
operation  in  Waskada,  Man.,  and  the  citizens  are  now  en- 
joying an  efficient  house  and  street  lighting  system. 
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What  is  New  in  Electrical  Equipment 


A  Toaster  that  Turns  the  Toast 

A  rccoiit  a<Klilii)ii  to  tlio  line  marUclcd  by  the  Westing- 
house  Electric  &  Mfg.  Company  is  the  "Turnover  Toaster." 
The  appearance  of  this  device  is  shown  in  the  accompanying 
illustration.  By  turning  the  knob  near  the  bottom  the  frame 
is  thrown  outward,  while  wire  catches  at  the  bottom  trip 
the  toast  outward  so  that  it  slides  along  the  frame,  browned 
side   down.      On    turning   the   knob    ])ack   again    the    toast   is 


raised  to  a  vertical  position  w'ith  the  fresh  side  toward  the 
heater.  The  heating  consists  of  a  continuous  coil  of  resist- 
ance wire  wound  on  a  porcelain  plate.  The  resistance  is 
so  distributed  as  to  produce  uniform  heating,  taking  into 
account  the  variation  in  heating  effect  caused  by  the  vertical 
position  of  the  heater.  The  entire  device  is  nickel-plated 
and  highly  polished,  and  has  a  shelf  for  warming  plates  or 
keeping  the  toast  or  the   coffee   hot. 


Manufacturing   in   Canada 

The  Chas.  A.  Branston  Co.,  359  Yonge  St.,  Toronto,  have 
just  recently  commenced  the  manufacture  of  electro-medical 
appliances.  This  company  are  the  first  to  manufacture  elec- 
trical goods  of  this  kind  in  Canada,  which  have  heretofore 
been  imported.  The  accompanying  illustrations  show  one  of 
their  models  of  high  frequency  violet-ray  generators.  These 
generators  are  highly  endorsed  by  physicians  and  many  are 
being   sold   to   hospitals,    sanitariums,   medical   men,   dentists. 


osteopaths,  barbers,  and  in  private  homes.  The  primary 
action  of  the  appliance  is  to  stimulate  the  circulation.  It 
docs  this  far  more  quickly  and  the  results  are  claimed  to  be 
more  permanent  than  with  any  other  method.  Besides  in- 
creasing the  circulation  the  ozone  generated  by  the  action 
of  the  thousands  of  minute  electric  sparks  passinc  through 
the  air,  is  driven  deep  into  the  tissues  thus  increasing  the 
([uantity  of  oxygen  in  the  blood.  A  special  ozone  generator 
attachment  is  also  furnished  whereby  ozone  is  generated  in 
larger  quantities  for  inhalation  purposes;  this  is  highly  re- 
commended  for  nasal,  throat,  bronchial  and   lung  atTections. 


Violet  rays  are  also  destructive  in  their  effects  on  all  germ 
life  and  are  capable  of  thoroughly  disinfecting  impure  water. 
It  is  being  used  extensively  for  purifying  the  water  at  the 
different  camps  throughout  the  war  zone.  It  is  also  used 
with   splendid   results   in   the   treatment   of  skin   diseases. 


New  Nitre  Fixtures 

To  meet  the  increasing  demand  for  practical,  original  and 
well  ventilated  fixtures  for  nitrogen  lamps,  both  for  indoor 
and  outside  service,  the  Premier  Electric  Co.  Ltd.,  of  74 
Victoria   Square,   Montreal,   are  marketing  two   sizes  of  out- 


door and  one  indoor  fi.xture.  the  former  in  cast  iron  (large 
size  as  cut)  the  latter  in  brushed  brass.  The  large  cast 
iron  fixture  represents  a  type  of  which  a  considerable  num- 
ber was  recently  supplied  for  dock  service  in   Canada. 


Unaffected  by  Oils 

Spielmann  Agencies,  Read  Building,  l^Iontreal,  are  draw- 
ing special  attention  to  another  of  their  Griffiths  Bros,  pro- 
ducts, namely,  Driorol,  which  they  claim  is  one  of  the  most 
generally  useful  enamels  ever  introduced  in  engineering 
work.  This  is  an  oil-proof  composition,  drying  quickly  over 
greasy  or  oily  surfaces  and  being  unaffected  by  lubricating 
oils.  The  standard  color  is  black  and  owing  to  the  nature 
of  the  materials  employed  in  its  composition  only  a  limited 
range  of  colors  is  possible.  It  is,  however,  obtainable  in 
dark  or  light  grey.  blue,  brown,  buflf.  purple,  green,  dark  red 
and  signal  red. 


In  Record  Time 

The  Secretary  of  the  Electrical  Dealers'  and  Contractors' 
Association  of  Ontario  is  to  be  congratulated  on  his  very 
prompt  report  on  the  proceedings  of  the  first  annual  con- 
vention of  this  association,  which  has  just  lu-en  distributed. 
The  dispatch  with  which  Mr.  I'larle  has  handled  this  work 
augurs  well  for  the  fiilure  of  tlie  association  as  a  wide-awake 
organization. 
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Soft-toned  Gong 

The  cut  herewith  illustrates  a  new  type  cathedral  gong 
now  being  sold  by  the  Norton  Telephone  Company.  This 
gong  is  so  designed  as  to  give  the  volume  of  a  loud  sound- 


Every  Grocer   Needs   One 

The  coffee  mill  illustrated  is  capable  of  granulating  from 
one  to  two  pounds  and  of  pulverizing  from  ^  to  5/2  pound 
of  coffee  per  minute,  depending  upon  the  condition  of  the 
coffee.  The  capacity  of  each  hopper  is  about  three  pounds. 
The  mechanism  of  the  mill  is  very  simple,  there  being  no 
complicated  parts  to  get  out  of  order.  The  mill,  the  hoppers 
and  the  receiving  cans  are  all  enclosed  preventing  dirt  from 
accumulating  inside.     The  mill  is  furnished  with  a  motor  of 


ing  bell  but  at  the  same  time  it  eliminates  the  disturbing 
elements  usual  with  most  loud-sounding  gongs.  The  tone 
is   said   to   resemble   that   of  a   soft-toned   hall   clock. 


Regulating  Socket 

There  has  recently  been  placed  on  the  market  a  prac- 
tical, efficient  and  compact  regulating  socket  which  solves  the 
problem  of  turning  an  electric  lamp  "up  and  down."  The 
Wirt  Dimming  Socket,  shown  herewith,  combines  all  the 
best  features  of  the  standard  Pull  Chain  Socket,  Shadeholder 
and  Dim-a-lite.  It  is  designed  to  be  permanently  attached 
to  the  fixture  stem  with  thread  and  set  screw.  The  lamp, 
which  is  controlled  by  the  pull  chain,  may  be  turned  up  or 
down,  giving  five  changes  of  light — full,  half,  dim,  nite-lite 
and  out.  There  is  a  saving  of  from  30  to  80  per  cent,  cur- 
rent at  the  meter,  depending  upon  the  degree  of  turn-down. 
These  sockets  have  already  met  with  the  most  complete  ap- 


such  capacity  as  permits  of  coffee  being  granulated  and  pul- 
verized both  at  the  same  time.  The  motor  to  which  the 
coffee  mill  is  direct  connected  is  a  1/6  h.p.  repulsion  induc- 
tion type,  single  phase,  manufactured  by  the  Century  Elec- 
tric Company,  St.  Louis,  Mo.  The  motor  starting  under  full 
load  accelerates  so  quickly  and  requires  so  little  starting 
current  that  it  can  be  connected  to  the  lighting  circuit  with- 
out  affecting   the   lighting   service. 


Crawford  Cedar  Co. 
The    illustration    herewith    represents    a    panoramic    pic- 
ture  recently  taken   of  the   large  concentration  yard  of  the 
Crawford  Cedar  Co.  at  Menominee,  Mich.  This  picture  shows 


proval  of  architects,  engineers  and  the  electrical  trade  gen- 
erally. They  are  valuable  on  house  fixtures,  in  hotels  and 
hospitals.  These  new  sockets  are  being  sold  in  Canada  by 
the  Benjamin  Electric  Mfg.  Co.,  Toronto,  who  act  as  agents 
for  all   Wirt   Co.,   devices. 


The  A.  A.   Electric  Manufacturing  Company  have  regis- 
tered in  Quebec,   headquarters  Montreal. 


about  two-thirds  of  the  yard  which  contains  in  pile  approxi- 
mately one  hundred  and  twenty-five  thousand  poles.  18  ft. 
and  longer,  and  approximately  one  million  pieces  of  posts, 
7  ft.  and  up  to  and  including  the  16-ft.  lengths,  as  well  as 
about  one  hundred  and  twenty-five  thousand  cedar  and  hem- 
lock ties.  In  the  back  ground  can  be  seen  a  volume  of  ma- 
terial in  raft  in  the  Green  Bay  waters  which  is  being  taken 
out  and  distributed  into  the  respective  piles  by  machinery — 
that   is,   two   traveling  derricks,   an   elevator   scow   hoist   and 
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endless  chain  tramways  liacU  of  llie  mill.  This  cumpany  are 
carrying  a  considerable  volume  of  stock  at  operating  points 
and  landings  along  the  C.  &  N.  \V.,  C.  M.  &  St.  P.,  Wiscon- 
sin &  Michigan,  Soo  Line  and  South  Shore  railroads. 


New  Electric  Supplies 

The  cuts  herewith  illustrate  some  of  the  equipment  now 
being    manufactured    in    Toronto    by    the    Llectric    Specialty 


and  Supply  Co.,  20  Adelaide  Street  West.  Fig.  1 — current 
tap;  Fig.  2 — separable  attachment  plug;  Fig.  3 — keyless  por- 
celain  Mogul   socket. 


Jovian  Doings 

Mr.  Geo.  C.  Rough  of  the  Packard  Electric  Company  of 
Canada  has  just  returned  from  attending  the  13th  annual 
Jovian  Congress  held  this  year  at  the  Hotel  Sherman,  Chi- 
cago, October  13-14-15.  We  understand  Mr.  Rough  received 
the  nomination  as  Jupiter  of  the  14th  Congress  but  withdrew 
in  favor  of  Mr.  Thos.  A.  Wynne,  vice-president  and  general 
manager  of  the  Indianapolis  Light  and  Heat  Company,  who 
was  subsequently  elected.  Other  prominent  Canadians  in 
attendance  at  the  13th  congress  included  Mr.  J.  F.  Ward, 
Northern  Electric,  Toronto,  who  is  Congressman  for  the 
14th  district,  and  Mr.  Frank  E.  Filer,  Backard  Electric  Com- 
pany,  Winnipeg.   Congressman  for  the  15th   district. 


Trade    Publications 

Oil  Switches — Bulk-tin  No.  47400  by  the  Canadian  Gen- 
eral Electric  Company,  describing,  with  illustrations,  type 
"F"  "K-20"  oil   switches  up  to  2500  volts. 

The  Oscillograph — bulletin  No.  46111,  by  the  Canadian 
General  Electric  Company,  describing  their  electromagnet 
type  oscillograph;  well  illustrated. 

Electrical  Supplies — catalogue  No.  15,  by  tlie  Canadian 
General  Electric  Company.  This  is  one  of  the  most  complete 
catalogues  ever  put  out  by  an  electrical  manufacturing  or 
jobbing  house  and  contains  1100  pages  of  very  thoroughly 
illustrated   information. 


Trade  Enquiries 
1127.  Electrical  materials   and  machinery. — An   agent   at 
Rome  would  buy  for  own  account  or  sell  on  commission  with 
del  credere,  electrical  materials  and  machinery.     Represented 
Berlin   firm   for   fourteen   years.     R.D.P. 


The  Canadian  Sales  Co.,  Toronto,  factory  representa- 
tives, announce  their  change  of  address  from  166  Bay  Street 
to   165    Church    Street. 


The  Hughes  Electric  Heating  Co.,  Chicago,  111.,  have 
been  awarded  a  Gold  Medal  for  Electric  Ranges  and  Ovens 
at  the  Panama-Pacific  International  Exposition,  San  Fran- 
cisco. ' 

The  Fargo  Manufacturing  Company,  Inc.,  of  Pough- 
keepsie,  N.  Y.,  have  opened  general  offices  at  52  Vanderbilt 
Avenue,  New  York  City.  The  factory  will  still  remain  at 
Poughkeepsie.  

The  Renfrew  Electric  Manufacturing  Co.  Ltd.,  of  Ren- 
frew, Ont.,  are  making  an  addition  to  their  already  large 
plant,  which  will  increase  their  assembling  area  and  provide 
additional  space  for  plateing  room  and  storage. 


The  Volt  Electric  Company,  Toronto,  are  distributing 
their  electric  catalogue  No.  14  which  shows  in  abridged  form 
staple  and  standard  goods  such  as  are  in  most  general  de- 
mand and  which  are  carried  constantly  in  stock  by  this  com- 
pany; the  catalogue  is  well  illustrated. 
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Showing  the 
Eureka  when 
not  in  use. 
Note  the  cord 
coiled  on  the 
convenient 
hook  on  the 
handle. 


The  Grand  Prize  Winner 

at  the 

Panama-Pacific 
World's  Exposition 

At  the  Panama-Pacific  World's  Exposition  the  Eureka 
Electric  Vacuum  Cleaner  demonstrated  its  superiority  over 
all  other  makes. 

The  big  prize  winning  features  of  the  Eureka,  its  durability, 
strong  suction,  convenience,  and  ease  of  operation  will 
readily  appeal  to  the  prospective  buyer. 

Give  "Eureka"  a  little  display  space,  and  draw  the  atten- 
tion of  your  patrons  to  its  many  unique  and  meritorious 
features. 

Ask  us  to  send  you  further  information  regarding  the  prize 
winning  "Eureka." 

Onward  Manufacturing  Co. 

BERLIN,  CANADA 


METAL ! 
BATTERK 


No.  1030 
"Piebto" 
Hand  Lamp 
with  screw 
tup  cover  on 
metal  con- 
tainer, with 
f-in.  Bull's 
eye. 


No.  1010 
•"Presto" 
Kl'Ctiic 
Two  Cell 
Battery 
Hand  Lamp 
w-ih  3-in. 
Bull's  eye. 


Specialties 


No.    1050   "Presto"    Bicycle   Lamp    with    metal 
conuiner   and  2   inch   bull's  eye. 


.\ll  "Presto"  Electric  Battery  Hand  Lamps  have 
movable  reflectors  pivoted  so  that  the  light  can  be 
thrown  at  any  angle.  Tungsten  bulbs  and  powerful 
reflectors  that  give  a  maximum  efiiciency  and  lon_ 
life.  All  lamps  use  ordinary  No.  (3  Dry  Batteries 
and  are  sold  either  with  or  without  these  batteries. 
We  also  manufacture  "Presto"  Electric  Cigar  Light- 
ers, Inspection  Lamps,  Dash  Lamps,  Electrical  Con- 
nectors and  Lamp  Sockets  for  wiring  autos. 


No.  1060  "Presto"   Bicycle 
metal   container   and  3  inch 


Lamp  with 
bull's   eye. 


DEALERS Here  is  your  opportunity   to  add   a   line  of  quick  selling  useful  specialties.     We  give  big  discounts 

to   Canadian   houses.      Get    "PRESTO"    Hand    Lamps,   the  cheapest    and    best.      Write    for    quantity    discounts    and 
catalogue    of    full    line. 

Canadian  .\gents 
Ontario — W.  B.  Morrow  of  Canada. 
Quebec — H.   Wheeler  of  Montreal. 

Maritime   Provinces — Henderson  &  Richardson  of  Montreal. 
Manitoba,  Saskatchewan  and   Alberta — H.   S.   Mussett  Company,   Winnipeg. 
British  Columbia — Live  Agent  wanted  to  call  on  electrical  hardware   and   automobile   trade. 


Stock  carried  by  many  Canadian  jobbers 
including — - 

Canadian    General    Electric    Company. 

John    Millen    &    Sons. 

Canadian    Fairbanks-Morse    Company. 


MANUFACTURED  BY 

METAL   SPECIALTIES  MFG.  CO.,  730-738  West  Monroe  St ,  CHICAGO,  111. 
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Current  News  and  Notes 


Brandon,  Man. 

Xcgotiations  between   the   city  council   ;uul   llu-   lirandon 
Mlectric   Light   Company  are  held  up   pending   the   re-organ- 
ization of  the   Public  Utilities  Commission  of   Manitoba  due 
to  the  recent  resignation  of  Commissioner  Robson. 
Barrie,  Ont. 

The  Toronto,   Barrie  and  Orillia   Electric   Railway  have 
made  a  request  that  their  franchise  be  extended  one  year. 
Edmonton,  Alta. 

There  has  been  a  change  in  the  situation  in  Edmonton 
with  reference  to  the  decision  of  the  council  to  accept  the 
proposal  of  the  Edmonton  Hydro-electric  Power  Company 
(represented  by  G.  W.  Farrell  &  Co.,  Montreal),  to  develop 
hydro-electric  power  on  the  North  Saskatchewan  River  at 
a  cost  of  about  six  million  dollars  and  to  supply  current  to 
the  city.  The  ofTer  includes  taking  over  the  present  city 
power  plant  and  delivering  power  at  1.3c.  per  kilowatt  hour. 
with  a  guaranteed  minimum,  the  franchise  to  run  for  30 
years.  Mr.  J.  E.  F.  Bown,  K.C.,  the  city  solicitor,  has  ex- 
pressed the  opinion  that  the  city  has  no  legal  right  to  enter 
into  any  agreement  by  which  it  changes  its  character  from 
a  manufacturer  and  distributor  of  power  to  a  distributor 
only.  It  will  therefore  be  necessary  for  the  city  to  secure 
from  the  legislature  the  requisite  powers  if  they  desire  to 
make  a  contract  with  any  company.  A  competitive  scheme 
was  also  submitted  to  the  Council  by  the  Wabamun  Power 
and  Coal  Company,  for  which  Walter  J.  Francis  &  Co.,  Mon- 
treal, are  consulting  engineers.  Under  this  plan  a  steam 
plant  would  be  constructed  about  40  miles  from  Edmonton, 
current  being  ofifered  at  Ic.  per  kw.  hour.  Both  companies 
claim  considerable  saving  to  the  city  as  compared  with  the 
present  cost,  and  in  addition  each  company  claims  advan- 
tages for  its  own  scheme  in  the  matter  of  cost  to  tlie  city 
over  a  series  of  years. 
Guelph,  Ont. 

Work    lias    been    commenced   on    the    installation    of    the 
equipment  in  the  new  building  of  the   Bell  Telephone  Com- 
pany on  Cork  Street,  Guelph. 
Gravenhurst,  Ont. 

The  ratepayers  recently  carried  a  by-law  authorizing  the 
council   to   dispose   of   the   South    Falls   plant   to   the   Hydro- 
electric   Power    Commission    of    Ontario   and    arrange    for    a 
supply   of  power   with   the    Commission. 
Halifax,    N.    S. 

At  a  recent  meeting  of  the  city  council  a  committee  was 
appointed  to  confer  with  the  Halifax  Power  Company  with 
a  view   to  obtaining  a  controlling  interest  in   the   company's 
property. 
Homings  Mills,  Ont. 

The    I'ine    Kivcr    Light   and    Power    Company    has    been 
taken    over    by    the    Hydro-electric    Power    Commission    of 
Ontario.     This  plant  was  owned  by  Mr.  J.   M.   Kilbourn,  of 
Owen  Sound. 
Kirkland  Lake,  Ont. 

Work   is   proceeding   satisfactorily   at    the    hydro-electric 
power  plant  of  the  Tough-Oakes  Mining  Company  on  Blanche 
River. 
Montreal,  Que. 

The  City  of  Montreal  have  inaugurated  the  new  civic 
lighting  system  on  a  part  of  St.  Catherine  Street  anil  on 
Bleury  Street.  The  lights  arc  of  the  G.O  luminous  arc  in- 
verted type,  on  ornamental  poles  of  special  design,  spaced 
l'^.")   feet   apart,   with    two   lamps   at    im]iiirlanl    street   corners 


or  transfer  jjoints.  The  186  lights  replace  81  of  the  old  arc 
t.\  pe.  suspended  overhead.  The  contract  for  furnishing  and 
installing  the  standards  was  carried  out  by  G.  M.  Gest,  Lim- 
ited; the  Eugene  F.  Phillips  Electrical  Works,  Limited,  sup- 
plied the  cable  and  wiring,  pot  heads,  lightning  arresters, 
etc.;  and  the  Canadian  General  Electric  Company  the  lamps. 
In  connection  with  the  removal  of  the  poles  on  St.  Catherine 
and  Bleury  Streets,  the  Council  have  decided  to  pay  $33,97.'') 
as  an   indemnity  to  the   Montreal  Tramways   Company. 

A  civic  by-law  is  being  prepared  compelling  consumers 
to  make  connection  with  the  Montreal  underground  conduit 
system.  Hitherto  this  by-law  has  only  applied  to  one  street, 
Imt  the  experience  of  the  Electrical  Commission  shows  that 
a  general  law  is  necessary. 

Port  Colborne,  Ont. 

By-laws    were    recently    carried    in    Port    Colborne     and 
Ilumberstone  authorizing  a  five  year's  contract  for  the  supply 
of  power  by  the  Ontario  Power  Company,  Niagara  F'alls,. 
Quebec,  Que. 

Messrs.  Goulet  and  Belanger,  electrical  contractors  and 
.supplies,  Quebec,  have  moved  into  new  quarters  at  239  St. 
Joseph  .Street,  one  of  the  finest  commercial  buildings  in  the 
city. 

Reston,  Man. 

A  contract  has  been  awarded  by  the  Reston  town  coun- 
cil to  the  Accumulator  Lighting  Co.,  Ltd.,  of  Winnipeg,  for 
the  installation  of  a  generating  and  distribution  system  for 
lighting  the  streets  and  homes  of  Reston.  The  installation 
will  be  similar  to  the  well-known  system  installed  by  this 
company  in  other  western  towns,  with  a  storage  battery  for 
use  during  ofif-peak  hours.  Nitrogen  tungstens  will  be  used 
on  the  streets. 
Ridgetown,  Ont. 

The  town  council  are  discussing  the  advisability  of  install- 
ing an  ornamental  street  lighting  system  on  Main  Street. 
Sandwich,  Ont. 

Hydro-electric  power  was  turned  on  in  Sandwich  on 
October  14th  and  the  street  lighting  service  originally  given 
by  the  Sandwich,  ^^'indsor  &  .\mherstburg  Railway  Com- 
pany has  been   discontinued. 

St.  Johns,  Que. 

Tenders  are  to  be  called  for  the  lighting  of  the  liiche- 
lieu  Bridge  between  Iberville  and  St.  Johns,  Que,  Thirty- 
si.\  standards  are  required,  three  lamps  to  each  and  are  to 
be  placed  eighty  feet  apart  on  both  sides  of  the  bridge.  At 
both  approaches  to  the  bridge  there  will  he  two  iron  stand- 
ards, each  with  five  lamps. 
St.  Catharines,  Ont. 

The  Bell  Telephone  Company  moved  over  to  their  new 
building  on   October   18th,   the   cut-over  being  made   in   less 
than    two   minutes    without    a    single    complaint    of    delay    in 
service   being  registered. 
Vancouver,  B.  C. 

The    Couteau    Power    Company,    who   have    plans    for   a 
hydro    electric    development    on    Shuswap    River,    have    been 
.granted  an  extension  of  time  before  which  construction  work 
must  be  commenced  to  .\uRUst  28th.  inifi. 
Warwick,  Que. 

The  town  council  are  negotiating  with  the  .'\rthabasca 
Water  and  Power  Company  with  a  view  to  obtaining  a  sup- 
ply of  electric  energy  for  li.yhting  (he  town. 
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The  Hydro  Strike 

.•\  large  percentage  of  Toronto  Hydro  employees  recently 
went  on  strike — chiefly  for  higher  wages  and  more  holidays. 

If  the  striking  employees  expect  the  sympathy  of  the 
public  at  the  present  time  they  are  doomed  to  disappoint- 
ment. The  public  are  just  now  interested  in  other  things. 
Most  of  them  are  busy  making  both  ends  meet,  trying  to 
save  up  a  little  to  meet  tag  day  demands,  and  for  the  most 
part  thankful  if  they  have  a  job.  We  judge  the  Hydro  strikers 
will  get  about  the  same  consideration  that  the  Welsh  coal 
miners  did  on  a  recent  similar  occasion.  In  other  words,  the 
generally  expressed  opinion  is  that  a  strike  at  the  present 
time  is  ill-advised. 

There  can  be  no  claim  made  by  the  men  that  they  are 
working  under  any  greater  hardships  than  formerly — work- 
ing conditions  are  at  least  as  favorable  and  the  pay  is  at 
least  as  good  as  before  the  war  broke  out — which  is  true 
of  comparatively  few  other  workers  in  Toronto.  It  follows 
that  one  section  of  our  citizens,  already  in  a  fortunate  posi- 
tion, is  being  further  benefitted  at  the  expense  of  other  citi- 
zen classes  already  less  fortunate.  It  is  true  the  Commission 
are  disregarding  the  award  of  the  board  of  arbitrators,  and 
this  perhaps  is  unfortunate.  The  present  times  are  abnormal, 
however,  and  precedents  can  justly  be  broken  in  the  interests 
of  equity  and  common  sense.  It  appears  the  Commission  is 
even  ready  to  grant  a  small  increase.  This,  too,  we  believe, 
is  further  than  they  are  justified  in  going  at  the  present  time 
— further  than  the  electors  are  prepared  to  back  them  up. 
This  is  scarcely  a  time  for  favors  to  a  few.  Further,  if  these 
men  had  shown  a  proper  appreciation  of  their  responsibility 


which,  being  British  citizens,  they  may  naturally  have  been 
expected  to  do,  they  would  have  considered  the  possible  dis- 
location of  the  operations  of  some  of  our  factories,  munition 
and  otherwise,  operating  on  war  materials.  This  action  at 
tlie  present  moment  is  not  only  selfish  and  disloyal,  but  may, 
conceivably,  actually  handicap  the  work  of  our  brave  soldiers. 
.Men  who  strike  to-day  to  better  an  already  favorable  posi- 
tion plainly  do  not  appreciate  the  seriousness  of  the  condi- 
llons  with  which,  we,  as  a  nation,  are  confronted. 


Safety  Rules  for  the  Industry 


A  conference  on  the  proposed  safety  code  of  the  Bureau 
of  Standards  met  in  session  at  the  headquarters  of  the  Am- 
erican Institute  of  Electrical  Engineers  in  New  York  City 
during  the  past  two  weeks.  The  sub-committees  on  sta- 
tions, line,  utilization  and  operation  have  been  in  almost 
constant  session,  morning,  noon  and  night,  during  the  past 
two  weeks  and  continued  their  deliberations  on  mooted 
points  until  a  general  agreement  in  each  of  the  sub-com- 
mittees on  these  points  was  reached.  The  greater  part  of 
the  work  assigned  to  the  sub-committees  on  station,  utiliza- 
tion and  operation  was  completed  Thursday,  and  it  was  ex- 
pected that  the  line  sub-committee  would  also  be  able  to 
make   its  report. 

Some  misunderstandings  arose  over  interpretations  of 
the  safety  code,  much  of  which  was  eliminated  by  re-word- 
ing those  paragraphs  dealing  with  the  scope  of  the  rules. 
It  was  made  plain  by  the  representatives  of  the  Bureau  of 
Standards  that  the  code  is  not  intended  to  be  enforced  in 
an  arbitrary  or  inflexible  manner  by  commissions  or  others 
having  jurisdiction  but  is  intended  more  as  a  complete  speci- 
fication of  good  practice  in  the  electrical  industry  so  far 
as   safety  is   concerned. 

At  times  difficulty  was  experienced  in  harmonizing  the 
viewpoints  of  conflicting  interests,  telephone,  railroad  and 
lighting,  and  while  the  code  was  not  changed  greatly  in 
principle,  a  number  of  alternate  methods  were  adopted  to 
meet  variations  in  practice  in  various  sections  of  the  country. 
Some  very  important  modifications  were  effected  especially 
in  the  grounding  of  low-potential  circuits,  the  potential  at 
which  grounding  has  been  made  compulsory  being  raised 
from  150  volts  to  300  volts.  Telephone  companies  will  have 
to  protect  against  constant-potential  systems  of  7,500  volts 
instead  of  5,000  volts,  and  the  limit  on  constant-current  cir- 
cuits will  probably  be  raised  from  7.5  amp.  to  10  amp. 

Revised  copies  of  the  proposed  code  will  be  submitted 
shortly  to  the  members  of  the  industry  taking  part  in  the 
conference  and  to  a  limited  number  of  others,  after  which 
the  Bureau  of  Standards  will  take  up  the  matter  with  the 
public  service  commissions  and  municipalities.  From  the 
situation  as  it  is  at  present  it  is  doubtful  whether  the  Bureau 
of  Standards  will  be  able  to  hold  a  public  conference  on  the 
code  in   Washington  until  after  January  1st. 


Lighting  Inefficiency 


Tlie  inefticiency  of  modern  illuminants,  even  with  the 
marked  advances  of  the  very  recent  past,  indicates  the  line 
along  which  progress  must  be  sought.  And  the  problem  is, 
without  doubt,  a  most  difficult  one.  The  transformation  of 
electric  energy  into  light  means  the  transformation  of  the 
energy  of  electrons  in  motion  into  the  energy  of  ether  in 
motion.  Unfortunately  ether  waves  so  produced  are  of  a 
very  varied  character  and  amplitude  and  only  a  small  per- 
centage of  them  are  efifective  in  producing  light.  A  very 
large  proportion  of  the  electric  energy  is  transformed  into 
ether  waves  which  produce  only  heat,  and  many  other  waves 
of  a  nature  not  yet  entirely  understood  are  also  produced 
in   the  transformation. 

The   problem   before   tfie    field   of   illumination    research, 
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therefore,  resolves  ilself  inlo  how  to  effect  this  complete 
transformation  of  electric  energy  into  ether  waves  of  an 
amplitude  which  falls  within  the  limits  of  the  light  spectrum. 
Not  only  that,  but  the  distribution  of  the  wave  lengths  must, 
to  give  the  highest  efficiencies,  be  distributed  in  a  fixed  ratio 
throughout  the  whole  length  of  the  spectrum.  It  is  seen, 
then,  that  further  advances  in  illumination  efficiencies  need 
not  be  looked  for  in  "bunches."  Any  future  progress  along 
this  line  will  in  all  probability  only  be  the  result  of  the  most 
careful  and  systematic  research — it  will  come  only  in  small 
portions  and  at  long  intervals.  Probabilities  along  the  line 
of  better  control  and  distribution  are  fortunately  vastly  more 
hopeful    of   realization. 


Coming  Back  With  a  Rush! 
Gross  earnings  of  the  three  Canadian  railroads, 
the  C.  P.  R.,  the  G.  T.  R.  and  the  C.  N.  R.,  for  the 
last  week  of  October  and  for  the  month  of  Oc- 
tober reached  notable  dimensions.  For  the  fourth 
week  they  were  $7,147,358,  or  an  increase  of 
$2,413,017,  which  is  at  the  rate  of  50.9  per  cent, 
over  the  corresponding  period  a  year  ago.  The 
combined  gross  earnings  of  the  three  roads  for 
all  October  were  $21,656,192,  an  increase  of  $4,- 
942,000  over  September,  of  $7,464,000  over  Aug- 
ust, of  $8,505,000  over  July,  and  of  $8,790,000  over 
June.  Compared  with  a  year  ago,  the  increase 
was  $5,519,000,  or  34.2  per  cent. 


Progressive  Jovians  at  Winnipeg 

The  attendance  at  the  last  Jovian  luncheon,  held  in  the 
St.  Regis  Hotel,  Winnipeg,  at  which  such  prominent  men 
as  Controllers'  Cockburn,  Shore  and  McArthur,  Secretary 
Smith  of  the  Public  Utility  Commission,  W.  G.  Chace  of  the 
Greater  Winnipeg  Water  Scheme,  H.  Hartwell,  of  the  Pier- 
son  Engineering  Corporation  of  New  York,  City  Electrician 
Cambridge  and  many  others,  were  present,  clearly  indicates 
that  the  luncheon  held  every  other  Wednesday  appeals  to 
the  active,  serious  minded  men  of  Winnipeg.  It  speaks  well 
for  Jovianism  when  the  principles  of  this  organization  and 
the  manner  in  which  these  luncheons  are  conducted  receive 
the  hearty  support  of  a  man  so  prominent  as  Judge  Rob- 
son,  who  has,  himself,  delivered  three  addresses  before  this 
body  during  the  last  year.  The  luncheon  usually  lasts  only 
an  hour  and  a  half,  including  the  address,  and  thus  fits  ad- 
mirably into  the  programme  of  even  the  busiest  member. 

The  entertainment  committee  has  been  fortunate  in  se- 
curing excellent  speakers  on  subjects  of  great  interest.  At 
the  last  luncheon  Mr.  J.  B.  Hugg,  barrister,  was  the  speaker, 
taking  as  his  suljject,  "The  Control  of  Public  Utilities  by 
Commissions."  Great  interest  is  being  taken  in  this  prob- 
lem throughout  Manitoba,  Saskatchewan  and  Alberta.  Mr. 
Hugg  is  being  retained  by  the  Manitoba  Public  Utilities 
Commission  as  legal  counsel,  and  consequently  was  well 
qualified  to  handle  his  subject. 

"The  principal  utilities  commission  law,"  said  Mr.  Hugg. 
"is  that  no  utility  franchise  shall  be  capitalized."  He  said 
that  in  Canada  the  first  thorough-going  public  utility  act  was 
that  passed  in  Manitoba.  This  province  was  followed  by 
Allierta.  He  maintained  that  the  Manitoba  Act  was  a  most 
comprehensive  one.  He  followed  this  assertion  by  reciting 
some  of  the  regulations  laid  down  by  law  for  the  utilities 
commission  to  follow.  Before  the  passage  of  that  law,  a 
telephone  or  telegraph  company  could  set  up  a  pole  in  one's 
house  or  I)ack  yard,  and  one  could  do  nothing  but  grin  and 
bear  it.  During  the  course  of  his  address,  the  speaker  as- 
serted that  the  general  opinion  seemed  lo  l)e  that  niuniciiial 


utilities  should  be  as  much  controlled  as  privately  owned 
ones.  Utilities  commissions  had  large  powers  of  investiga- 
tion on  their  own  initiation.  Mr.  Hugg  stated  that  on  the 
whole  he  did  not  think  that  there  is  any  disposition  on  the 
part  of  privately-owned  utilities  to  object  to  the  control  of  a 
commission. 

New  Officers  Elected 

The  following  new  officers  were  elected  for  the  ensuing 
year: — president,  J.  F.  S.  Madden,  district  manager  of  the 
Canadian  General  Electric  Company,  Winnipeg;  vice-presi- 
dent, E.  H.  Smith,  of  the  Canadian  Westinghouse  Company; 
executive  committee:  H.  Long,  elec.  supt.,  Winnipeg  Street 
Railway;  A.  E.  Esling,  manufacturers'  agent;  J.  Henry,  supt. 
of  Fire  and  Police  Signal  System;  W.  G.  Vogan,  Northern 
Electric  Company;  secretary,  W.  H.  Reynolds,  Eugene  F. 
Phillips  Electric  Company. 

At  the  next  meeting  an  address  will  be  delivered  by 
Mr.  Hartwell,  of  the  Pierson  Engineering  Corporation  of 
New  York.  He  will  deal  with  the  "Control  of  Public  Utili- 
ties by  Commission,  from  an  Investor's  Standpoint."  It  is 
anticipated  that  a  further  address  will  complete  this  series 
dealing  with   the  problem   from   both   standpoints. 


Secretary  for  Electrical  Brancli  C.  S.  C.  E. 

Mr.  W.  H.  Reynolds,  secretary  of  the  Jovian  Order, 
Winnipeg,  has  also  been  elected  recording  secretary  for  the 
Electrical  Section  of  the  Winnipeg  Branch  of  the  Canadian 
Society  of  Civil  Engineers.  A  splendid  programme  has  been 
drawn  up  by  the  executive  committee  for  the  ensuing  year 
as  follows: — • 

October  13th. — ^"Electric  Signal  System  as  a  Factor  in 
Fire   Protection,"   by   Fred   A.   Cambridge. 

November  10th. — "Wireless  Telephony,"  by  J.  F.  M. 
Wilson. 

December  8th. — "Application  of  Curves.  Charts  and 
Graphs  to  the  Analysis  of  Engineering  Problems,"  by  F.  H. 
Martin. 

January  12th. — "Telephone  Transmission.  Construction 
and  Distribution  of  Cable  Plant,"  by  H.  E.  Brockwell. 

February  9th, — "Application  of  Synchronous  Condensers 
for  Line  Regulations,"  by  F.  H.  Farmer  and  E.  V.  Caton. 

March  8th. — "A  Modern  Fire  and  Police  Signal  System," 
by   F".   A.    Cambridge. 

April  12th. — "Mercury  Arc  Under  Atmospheric  Pressure," 
by   Prof.  J.   W.   Dorsey. 

May  10th.— "Public  Utility  Development,"  by  H.  Hart- 
well. 


Laurentide  Power  Company  Limited 

At  a  special  meeting,  held  in  Montreal,  the  shareholders 
of  the  Laurentide  Company  approved  of  the  incorporation 
of  a  separate  company  to  operate  the  new  hydro-electric  de- 
velopment at  Grand'Mere,  P.  Q.  The  name  of  the  company 
is  the  Laurentide  Power  Company,  Limited,  the  capital  be- 
ing $10,500,000,  with  a  bond  issue  of  $7,500,000;  the  Lauren- 
tide Company  will  receive  70  per  cent,  of  the  stock.  A  few 
days  prior  to  the  meeting  the  plant  w^as  visited  by  a  large 
party  of  Montreal  stockholders,  who  were  able  to  see  the 
first  unit  of  20,000  horse  power  in  operation.  Work  is  being 
carried  on  day  and  night,  in  order  to  complete  the  plant, 
there  being  an  immediate  market  for  60,000  horse  power. 
The  power  house  is  practically  complete,  the  machinery  is 
being  installed  as  rapidly  as  possible,  and  the  dams,  to  give 
an  additional  30  feet  head  of  water,  arc  nearly  ready.  After 
looking  over  the  work,  the  party  left  for  Shawinigan,  where 
they  inspected  the  plant  of  the  Shawinigan  Water  and  Power 
Company,  under  the  guidance  of  Mr.  Julian  C.  Sniilli.  vice- 
president   of   the   company. 
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Describing  Cedars  Rapids  Plant 

The  development  and  construction  of  the  hydro-electric 
plant  of  the  Cedars  Rapids  Power  and  Manufacturing  Com- 
pany is  being  described  in  three  papers  read  at  the  meetings 
of  the  Canadian  Society  of  Civil  Engineers,  Montreal.  The 
first  paper,  by  Mr.  Henry  Holgate,  was  read  at  the  meeting 
of  the  Society  on  November  4;  Mr.  Julian  C.  Smith  will 
describe  the  hydraulic  features  on  Novetnber  18,  and  Mr. 
R.  M.  Wilson  the  electrical  design  on  December  2.  Mr.  Hol- 
gate's  paper  discussed  the  preliminary  work  in  connection 
with  the  organization  of  the  company,  the  physical  char- 
acter of  the  St.  Lawrence  and  the  Cedars  water  power,  and 
the  litigation  which  followed  the  expropriation  of  certain 
lands.  The  award  of  the  arbitrators  was  taken  to  the  Privy 
Council,  who  gave  judgment  for  the  company  in  one  case 
and  remitted  two  others  to  the  arbitrators  on  the  ground 
that  the  principle  on  which  the  award  was  based  was  not 
the  right  one.  The  company  claimed  that  the  land  was  only 
worth  its  agricultural  value,  while  the  owners  contended  that 
they  were  entitled  to  a  price  calculated  on  the  value  of  the 
land  as  part  of  the  undertaking.  The  case  is  not  yet  settled. 
The  experience  of  the  pilots,  said  Mr.  Holgate,  was  that  the 
work  had  improved  the  navigation  of  the  river.  Further  pre- 
cautions were  being  taken  to  protect  the  plant  from  frazil 
ice,  and  he  was  convinced  that  these  would  be  successful. 
The  work  was  completed  well  ahead  of  time  and  within  the 
estimated  price.  Mr.  Holgate  also  referred  to  the  excellent 
work  of  Messrs.  Julian  C.  Smith  and  R.  M.  Wilson  in  the  de- 
sign and  construction  of  the  plant. 

Mr.  Julian  C.  Smith  stated  that  Mr.  Holgate  had  done 
a  large  amount  of  valuable  preliminary  work  and  had  out- 
lined the  design  of  the  plant.  Mr.  Smith  also  spoke  of  the 
importance  of  developing  our  water  powers  in  relation  to  the 
conservation  of  natural  resources.  It  meant  a  valuable  sav- 
ing of  coal,  the  utilization  of  power  which  would  be  other- 
wise wasted,  the  employment  of  a  large  body  of  men,  and  a 
certain  amount  of  comfort  for  the  general  public.  The  policy 
of  leasing  the  water  powers  was  to  be  commended,  and  as 
a  Society  they  should  foster  the  idea  of  further  developing 
the  water  powers.  Mr.  W.  J.  Francis  and  Mr.  J.  Kennedy 
also  briefly  spoke. 


Address  Your  Mail  Correctly 

In  order  to  facilitate  the  handling  of  mail  at  the  front 
and  to  insure  prompt  delivery  it  is  requested  that  all  mail 
be  addressed  as  follows: — 

(a)  Regimental  Number 

(b)  Rank 

(c)  Name 

(d)  Squadron,  Battery  or  Company 

(e)  Battalion,    Regiment,    (or   other   unit)    Staff   ap- 
pointment or  Department 

(f)  Canadian  Contingent 

(g)  British  Expeditionary  Force 

(h)  Army  Post  Office,  London,  England 

Unnecessary  mention  of  higher  formations,  such  as  brig- 
ades, divisions,  is  strictly  forbidden,  and  causes  delay. 


Mr.  Justice  Britton  has  dismissed  the  appeal  of  the  city 
of  Peterborough  against  the  award  of  the  arbitrators  in  con- 
nection with  the  expropriation  of  the  distribution  system  of 
the  Peterborough  Light  and  Power  Company,  in  which  the 
city  was  required  to  pay  some  $155,000. 


The  Turn  of  the  Tide 

Canadian  bank  clearings  for  October  aggre- 
gated $785,814,909,  the  biggest  showing  since  De- 
cember, 1913. 


IN    THE    PUBLIC    EYE 

The  Kaiser's  birthday  will  soon  be  here  and  we  anticipate 
the  United  States  will  again  cable  its  "congratulations." 


Ford    says    Canadians    must    buy    his    cars.      There    are 
many  who  haven't  and  many  more  who  wouldn't,  now. 


A  word  of  warning  to  the  gamblers  in  war  stocks  may 
not  be  out  of  order.  What  would  happen  to  the  market  if 
peace  were  declared  to-morrow?  Don't  forget  at  least  that 
you  are  betting  on  a  long  duration  of  the  war. 


That  talk  about  constructional  operations  in  winter  is 
staged  at  the  right  moment,  if  any  confidence  can  be  placed 
in  the  weather  prophet  of  Paris,  who  has  staked  his  reputa- 
tion on  the  forecast  that  winters  will  be  unusually  cold  for 
twenty-si.x  years. 


Are  you  saving  up  for  the  coming  Canadian  War  Loan? 
That  we  give  this  loan  our  support  to  the  limit  of  our  re- 
sources, if  necessary,  is  our  right  and  privilege.  It  will  be 
to  our  profit,  as  the  rate  of  interest  the  loan  will  doubtless 
carry  would,  two  years  ago,  almost  have  placed  it  in  the 
class   of  "speculations." 


Armand  Lavergne  refuses  to  lend  his  assistance  in  a 
war  which  England  is  fighting  for  our  existence  as  much 
as  her  own.  His  arguments  indicate  weakness  alike  of  mind 
and  loyalty.  Men  whose  expressed  sentiments  have  carried 
much  less  weight  are  at  the  present  moment  interned  in 
Canada.  How  his  attitude  will  "hearten"  the  Huns  to  fight 
on!  Yet  this  man  still  holds  his  seat  in  a  legislative  assembly, 
and  a  rank  of  lieutenant-colonel,  in  an  empire  he  refuses  to 
defend. 


The  Australian  Government  has  pledged  itself  for  good 
against  articles  of  German  manufacture.  Doubtless  this  will 
be  followed  by  a  readjustment  of  import  duties.  Meanwhile 
German  firms  are  bidding  on  the  construction  of  radial  brick 
chimneys  and  other  business  in  Canada.  And  there  is  a 
faction  in  the  Toronto  City  Council  disposed  to  consider 
a  literal  interpretation  of  "Love  your  enemies."  May  we 
do  unto  the  Germans  as  they  have  done  unto  us — only,  in 
future,  may  we  do  it  first. 


"To  my  mind  there  is  something  absolutely  revolting 
in  the  idea  of  anybody  making  profits  out  of  the  nation's 
agony."  These  words  of  the  Chairman  of  the  Steel  Com- 
pany of  Scotland  are  quoted  by  The  Ottawa  Citizen  in  an 
article  dealing  with  war  profits  in  Canada,  and  particularly 
with  the  operations  carried  on  under  the  direction  of  the 
Dominion  Shell  Committee.  What  of  these  charges,  if  true? 
Has  this  any  bearing  on  the  discussion  over  the  propriety 
of  singing  "O  Lord,  our  God,  arise.  Scatter  our  enemies!" 


I  read  in  a  New  York  paper  the  other  day  that  Frank 
Skinner,  the  New  York  City  Consulting  Engineer,  had  just 
returned  from  a  five  months'  tour  of  London,  Paris,  and  Le 
Havre,  in  the  course  of  which  he  secured  orders  from  the 
Belgian  Government  for  several  hundred  portable  interlock- 
ing steel  houses,  to  be  manufactured  in  the  States,  and  also 
got  a  British  contract  for  steel  piles  for  protecting  military 
trenches.  Doesn't  this  sound  like  "Wake  up,  Canada!"? 
Canada's  keenest  business  man  should  be  at  the  head  of  our 
Department  of  Trade  and  Commerce. — Searchlight. 
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Approved  Central  Station  Signal  Systems 

As  a  factor  in  fire  prevention — Comprehensive  paper  before  the  Electrical  Section 
of  the  Winnipeg  branch  of  the  Canadian  Society  of  Civil  Engineers 

By  Mr.  F.  A.  Cambridge 


Every  year  and  every  month  of  the  year  we  are  face  to 
face  with  a  tremendous  fire  waste  in  Canada  and  the  United 
States  with  an  annual  loss  in  property  values  of  two  hund- 
red and  fifty  million  dollars  or  at  the  rate  of  five  hundred 
dollars  per  minute.  The  fire  insurance  companies  have  for 
years  been  carrying  on  a  campaign  of  education  for  the  bet- 
ter protection  and  prevention  of  fire.  More  and  more  the 
business  man  of  to-day  is  becoming  a  convert  to  these  teach- 
ings, and  is  realizing  that  a  fire  is  the  last  thing  in  the  world 
that'he  wants  in  his  factory.  He  is  appreciating  the  fact  that 
the  annoyance,  the  inconvenience,  and  the  heavy  loss  of 
business  that  invariably  follow  in  the  wake  of  every  fire 
are  things  that  fire  insurance  does  not  always  cover.  More 
and  more  are  the  ideas  of  fire  prevention  assuming  concrete 
form  in  the  better  construction  of  buildings,  in  effective  fire 
stops,  sprinkler  systems  and  the  central  station  signal  service. 
While  it  is  only  within  recent  years  that  central  station 
service  has  really  become  an  important  factor  in  fire  pro- 
tection it  has  developed  so  rapidly  that  to-day  the  American 
District  Telegraph  Company  has,  in  the  United  States, 
central  stations  in  over  600  cities  and  towns  and  have  under 
protection  over  three  thousand  million  dollars  worth  of 
property.  In  the  city  of  Chicago  alone  there  are  over  25,000 
central  station  night  watch  and  fire  alarm  boxes.  In  the 
Union  Stock  Yards  there  are  over  1,600  night  watch  boxes 
and  162  watchmen  report  to  a  central  station  maintained 
and  operated  for  this  one  industry. 

The  Dominion  Messenger  &  Signal  Company  is  a  Can- 
adian corporation  using  the  same  devices  and  operating 
along  the  same  lines  as  the  American  District  Telephone 
Company  in  the  United  States.  It  has  offices  in  Montreal, 
Toronto,  Winnipeg  and  Hamilton,  and  is  the  largest  com- 
pany in  Canada  operating  central  station  service  as  well  as 
the  only  company  using  exclusively  devices  approved  by  the 
National  Fire  Protection  Association  and  installing  its  sys- 
tem as  well  as  operating  its  service  on  standards  adopted 
by  that  association.  Although  this  company  has  been  oper- 
ating but  six  years  it  has  under  its  protection  in  the  four 
cities  named  property  value  of  over  two  hundred  million 
dollars. 

A  Brief  Review 
In  order  to  fully  appreciate  the  service  as  it  exists  to- 
day a  brief  review  of  the  development  of  this  service  seems 
advisable.  Before  the  advent  of  the  central  station  system 
there  had  been  used  what  is  commonly  known  as  the  clock 
system  for  checking  night  watchmen.  There  are  to-day 
scores  of  different  makes  of  clocks,  portable,  mechanical 
and  electrical,  but  all  based  on  much  the  same  principle. 
Nearly  all  make  use  of  a  paper  dial  divided  into  the  twenty- 
four  hours  of  the  day  so  arranged  on  the  mechanism  of  the 
clock  that  the  dial  revolves  at  about  the  same  speed  as  the 
hour  hand  of  any  ordinary  time  clock.  A  means  of  punctur- 
ing these  dials  is  provided  and  the  paper  dial  forms  the 
record  of  the  watchman's  movements  during  the  night. 

Among  special  hazards  1  presume  that  few  are  viewed 
with  more  suspicion  and  alarm  by  fire  underwriters  than 
the  packing  house  plant.  The  very  nature  of  the  business 
and  the  construction  of  the  Iniilding  under  early  methods 
made  fires  of  frequent  occurrence.  It  was  because  of  the 
necessity  of  better  fire  protection  in  risks  of  this  class  that 
central  station  signal  service  had  its  beginning.  Aliout 
thirty  years  ago  the  firm  of  Swift  &  Company,  Chicago,  dis- 


covered that  their  watchman  was  finding  it  possible  to  evade 
the  checking  system  then  in  use.  In  an  effort  to  improve 
conditions  they  called  on  the  telegraph  company  to  install 
some  of  the  ordinary  messenger  call  boxes  which  you  have 
all  used  with  more  or  less  success.  The  watchman  merely 
pulled  down  a  handle  of  the  box  and  in  so  doing  turned  in 
a  signal  to  the  telegraph  office  where  the  time  was  noted 
on  a  crude  form  of  report.  This  arrangement  had  an  ad- 
vantage over  the  old  system  in  the  fact  that  a  failure  on 
the  part  of  the  watchman  to  properly  patrol  the  plant  was 
known  in  a  matter  of  fifteen  or  twenty  minutes  instead  of 
several  hours  afterwards  as  under  the  old  clock  system. 
This  service  was  gradually  extended  and  companies  formed 
for  handling  central  station  service,  together  with  mes- 
senger service  in  the  larger  business  centres.  There  were 
no  standards;  boxes  and  other  apparatus  were  poor,  and  the 
service  was  not  regarded  as  a  very  serious  factor  in  fire 
protection. 

Box  with  Special  Dial 
Then  some  genius  designed  a  box  with  a  special  dial 
and  a  movement  so  arranged  that  a  messenger,  a  carriage,  a 
doctor,  the  polife,  the  fire  brigade,  or  an  express  waggon 
could  be  called  merely  by  adjusting  a  pointer  and  pulling 
the  handle  of  the  box.  However,  sometimes  this  multiple 
service  box  became  confused  and  mixed  in  the  duty  it  was 
called  upon  to  perform  with  surprising  results.  On  one 
occasion  a  gentleman  desiring  to  take  his  friends  for  a  drive 
was  astonished  a  few  minutes  later  to  see  an  express  wag- 
gon back  up  at  his  front  door.  Sometimes  the  fire  depart- 
ment would  respond  when  only  a  doctor  was  required.  Of 
course  both  can  do  a  great  deal  of  damage  at  times,  but 
no  one  ever  wanted  a  fire  engine  for  a  case  of  appendicitis 
or  an  eye  and  ear  specialist  to  put  out  a  fire.  Furthermore, 
the  arrival  of  the  police  was  at  times  disconcerting  and 
required  explanation  to  the  neighbors.  So  it  was,  that  in 
trying  to  please  everyone  the  service  was  of  little  value  and 
soon  became  discredited. 

The  time  arrived  soon  after  when  some  keen-sighted 
individual  saw  the  possibilities  of  thoroughly  efficient  central 
station  service,  and  what  is  now  known  as  the  American 
District  Telegraph  or  A.D.T.  System  got  its  start.  Engi- 
neers were  set  to  work  designing  new  boxes  and  special  ap- 
paratus to  cope  with  the  problems  of  a  fire  protective  sys- 
tem. Standards  of  installation  and  uniform  service  were 
adopted.  The. old  scheme  of  a  simple  metallic  system  was 
discarded  for  the  McCullough  or  combined  metallic  and 
grounded  circuit  which  makes  it  possible  for  the  central 
station  to  receive  a  signal  from  all  or  any  of  the  boxes  on 
the  line  though  the  line  itself  may  at  some  point  be  broken 
down.  Special  fire  alarm  boxes  were  designed  to  save  the 
watchman  the  necessity  of  going  to  a  city  box  to  turn  in 
an  alarm.  These  were  superceded  later  on  by  the  combina- 
tion night  watch  and  fire  alarm  box  that  was  later  submitted 
to  the  Laboratories,  given  the  official  approval  of  the  N.  F. 
P.  A.,  and  is  in  general  use  to-day  in  connection  with  all 
approved  central   stations. 

\Vith  this  box  the  watchman  turns  in  his  night  watch 
signal  I>y  means  of  a  key,  thcrel)y  transmitting  a  certain 
numljer  to  the  central  station.  By  merely  breaking  the 
glass  in  the  door  and  pulling  down  the  lever  inside,  the  num- 
ber, in  addition  to  the  special  fire  alarm  signal,  is  trans- 
mitted seven  times  and  is  turned  in  to  the  fire  department 
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headquarters.  As  operated  to-day  the  approved  central  sta- 
tion night  watch  system  is  a  thorough  check  on  the  move- 
ments of  the  vifatchman,  and  at  the  same  time  provides  a 
ready  means  for  turning  in  an  alarm  of  fire  at  any  time  of 
the  day  or  night.  In  this  particular,  the  old  clock  system 
only  went  half  way.  If  for  sake  of  argument,  we  agree 
that  the  watchman  was  kept  awake,  he  had  no  means  of 
turning  in  an  alarm  if  he  found  a  fire.  .\  watchman  is  em- 
ployed in  95  cases  out  of  a  hundred  for  the  sole  purpose 
of  guarding  the  property  against  fire,  and  the  central  station 
system  not  only  keeps  the  watchman  awake  and  on  the 
move,  but  provides  him  with  apparatus  for  calling  in  the 
very  aid  that  he  needs  if  a  fire  is  discovered.  If  a  watchman 
fails  in  his  signal  the  central  station  sends  an  officer  or 
roundsman  to  the  plant  to  ascertain  the  cause.  If  asleep  the 
watchman  is  awakened;  if  ill  or  incapacitated,  aid  is  pro- 
cured and  the  plant  patrolled.  Many  and  many  a  watchman 
has  been  found  by  the  runner  of  the  central  station,  ill,  with 
a  broken  limb,  or  unconscious  and  in  a  serious  condition. 
Sometimes  even  death  overtakes  him  on  his  rounds,  and  the 
watchman  is  found  by  the  runner  from  the  central  station. 
In  one  case  that  I  know  of  the  watchman  was  found  un- 
conscious and  overcome  by  gas.  In  another  he  had  fallen 
down  a  pit  and  broken  a  leg.  In  the  past  six  months  there 
have  been  two  cases  of  watchmen  having  been  found  dead 
on  the  premises  by  the  roundsman  from  the  central  station. 
One  was  a  case  of  heart  failure,  and  the  other  death  came 
through  falling  down  an  elevator  shaft.  These  facts  all 
reach  the  insured  and  the  insurance  board  having  jurisdic- 
tion by  means  of  the  daily  report  rendered  by  the  central 
station. 

Every  Box  a  Fire  Alarm 

.\  most  important  feature  is  the  fact  that  every  box  is  a 
fire  alarm  box.  In  case  of  fire  the  watchman  knows  in- 
stinctively where  to  turn  in  his  alarm,  as  he  turns  in  his 
signal  every  hour  from  the  same  box.  If  he  runs  out  to  the 
corner  to  turn  in  an  alarm  from  the  city  box  he  is  obliged 
to  wait  the  arrival  of  the  fire  department  in  order  to  direct 
them  to  the  fire.  All  of  this  time  might  be  used  to  advantage 
by  the  watchman  in  trying  to  extinguish  the  fire  with  hose, 
water-pails  or  such  other  means  as  might  be  at  hand. 

Another  advantage  is  the  absolute  necessity  for  the 
watchman  to  make  his  rounds.  I  have  frequently  known  of 
a  watchman  who  resigned  his  position  as  soon  as  the  central 
station  was  installed.  Not  very  long  ago  an  endeavor  was 
made,  without  success,  to  install  this  system  in  a  certain 
Toronto  factory.  One  night  fire  broke  out;  the  alarm  was 
turned  in  by  an  outsider,  and  when  the  department  arrived 
they  found  the  watchman  fast  asleep.  In  sharp  contrast 
with  this  case  is  one  of  a  Toronto  piano  factory  having  the 
central  station  system.  The  watchman  in  making  his  two 
o'clock  rounds  discovered  a  fire  on  the  third  floor  under 
fairly  good  headway.  Turning  back  ten  feet  he  pulled  in  a 
fire  alarm  and  in  a  few  seconds'  time  was  at  work  on  the  fire. 
Although  the  fire  department  was  on  the  ground  some  three 
or  four  minutes  after  the  alarm  had  been  sounded,  the  fire 
had  been  entirely  extinguished  by  the  watchman.  In  still 
another  case  a  watchman  was  arrested  at  midnight  for  being 
drunk  on  the  street  and  lodged  in  jail  for  the  balance  of 
the  night.  Imagine  the  astonishment  of  his  employers  to 
find  the  next  morning  that  the  signals  were  registered  on 
his  clock  until  6  a.m.,  notwithstanding  the  fact  that  he  had 
not  been  on  the  premises  for  six  or  eight  hours.  The  natural 
conclusion  is  that  an  outside  check,  such  as  the  central  sta- 
tion  service,   is   a   necessity. 

There  is  still  another  advantage  in  the  central  station 
service  that  is  not  generally  appreciated.  Daily  reports  are 
made  by  the  central  station  company  to  the  secretary  of  the 
Board  of  Underwriters  having  jurisdiction.  On  this  report 
are   shown   all   watchmen's   failures   and   the   excuse   in   each 


and  every  case.  Generally  speaking  the  managers  of  the 
protected  plants  are  sufficiently  alive  to  their  own  interests 
to  see  that  proper  service  is  maintained.  If  they  are  not, 
however,  and  improper  watchman  service  continues,  the  sec- 
retary of  the  Board  has  an  opportunity  of  requesting  an 
improvement.  By  this  arrangement  the  insurance  companies 
themselves  know  that  a  proper  watchman's  service  is  being 
installed,  and  that  negligent  or  careless  men,  or  men  given 
to  dissolute  habits,  are  not  being  retained  as  watchmen  of 
plants  on  which  they  are  carrying  a  line  of  insurance. 

Weaknesses  in  Sprinklers 

While  improvements  were  being  made  in  watchmen's 
service,  the  installation  of  the  sprinkler  system  was  becom- 
ing more  general.  Its  worth  as  a  fire  extinguisher  and  a 
fire  stop  had  been  thoroughly  proven,  and  its  greater  use 
encouraged  by  substantial  reductions  in  insurance  rates, 
.-^long  with  the  advantages,  however,  there  was  soon  found 
to  be  some  very  decided  disadvantages  in  the  sprinkler.  Per- 
haps we  might  call  them  weaknesses.  Of  these  weaknesses, 
the  most  important  and  the  most  harmful  was  the  disposition 
of  a  sprinkler  system  to  keep  on  spouting  water  long  after 
the  fire  which  had  opened  the  head  had  been  extinguished. 
It  was  found  that  in  the  colder  climate  the  water  in  the 
tank,  if  not  attended  to,  would  freeze,  and  it  was  nearly  an 
impossible  task  to  thaw  out  a  tank  if  it  ever  got  a  good  start 
in  making  ice.  It  was  found  that  gate  valves  were  turned 
of?  and  parts  or  even  the  entire  system  rendered  valueless. 
Right  here  is  where  the  engineers  of  the  central  station  step- 
ped in  and  devised  means  for  correcting  these  weaknesses  in 
the  sprinkler  system  itself.  When  sprinkler  systems  were 
first  installed  it  was  considered  sufficient  protection  by  the 
insurance  authorities  to  have  a  bell  on  the  outside  of  the 
building  connected  to  the  alarm  valve.  The  idea  was,  of 
course,  that  when  a  sprinkler  head  opened  some  chance 
passer-by  would  immediately  call  the  fire  department.  Just 
how  a  man  would  know  that  this  was  an  alarm  caused  by 
the  opening  of  a  sprinkler  head  was  never  e-xplained;  nor 
how  this  passer-by  would  distinguish  the  alarm  from  an 
elevator  bell  or  from  a  bell  of  a  thermostat  system  was  never 
made  clear;  or  just  what  would  happen  if  no  one  chanced  to 
be  passing  by,  still  remains  a  mystery.  The  necessity  for 
some  better  protection  was  brought  forcibly  to  mind  by 
several  very  heavy  losses  by  water  damage,  although  the 
loss  by  fire  was  insignificant,  in  nearly  every  case  loss  being 
due  to  the  fact  that  no  one  was  on  hand  to  shut  ofif  the  water 
after  the  fire  had  been  extinguished.  Again,  these  outside 
bells  were  often  neglected  by  the  man  in  charge  of  the 
sprinkler  and  failed  to  ring  when  needed;  or.  as  was  more 
often  the  case,  rang  when  nothing  out  of  the  ordinary  was 
taking  place.  The  alarm  valve  was  unreliable  and  gave  a 
great  many  false  alarms,  caused  by  water  surges  and  varia- 
tion in  pressure.  In  fact  even  up  to  the  present  date  there 
has  never  been  a  single  alarm  valve  approved  by  the  Labora- 
tories. As  a  further  indication  of  the  weaknesses  in  the 
sprinkler  service  before  the  adoption  of  what  is  known  as 
the  Sprinkler  Supervisory  Service,  the  following  figures  are 
taken  from  a  report  of  the  underwriters  of  the  city  of  Chicago 
before   the   introduction   of  this   service. 

Tabulation  of  Inspections 

.\  tabulation  of  inspections  made  by  the  Superintendent 
of  Inspections  of  the  Chicago  Underwriters'  Association  for 
the  period  of  one  year  reveals  the  following: 

Frozen  tanks   20 

Shut  ofif  valves   found   closed 35 

Low   water  and   leaking   systems    22 

Local  alarms  out  of  order numerous 

Fully  20  per  cent,  of  the  sprinklered   risks  under  the  super- 
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vision  of  the  Chicago  Board  are  shown  by  tlie  report  to  have 
been  out  of  order. 

The  first  attachment  for  central  station  service  con- 
sisted of  a  small  trip  magnet  box  whose  circuit  was  closed 
by  the  action  of  the  alarm  valve  and  at  the  same  time  the 
outside  bell  started  to  ring.  If  the  sprinkler  system  was 
subject  to  water  surges  the  central  station  had  a  great  many 
false  alarms.  If  the  fire  department  was  called  out  on  every 
alarm  they  would  soon  refuse  to  answer  any  calls  at  all.  In 
almost  every  large  city  the  demand  came  for  a  more  reliable 
system,  and  this  has  been  solved  by  the  sprinkler  supervisory 
service,  and  yet  sometimes  one  meets  a  chief  inspector  who 
insists  that  the  old  alarm  valve  which  has  been  rejected  by 
the   Laboratories  is  perfectly   satisfactory. 

Alarm  and  Supervision 

The  object  of  this  system  is  not  only  to  give  a  reliable 
alarm  in  the  case  of  the  opening  of  a  sprinkler  head,  but 
also  to  exercise  a  supervision  over  the  entire  system  and 
to  keep  it  in  perfect  working  order  so  as  to  be  always  ready 
for  a  fire.  When  a  flow  of  water  takes  place  in  the  sprinkler 
system  equal  to  the  opening  of  one  sprinkler  head  a  water- 
flow  signal  is  transmitted  to  the  central  station,  and  also  to 
the  central  fire  hall.  In  addition  to  the  response  of  the  fire 
department  men  are  sent  from  the  central  station  to  the 
risk  with  the  keys  to  admit  the  firemen.  These  men  are 
familiar  with  all  the  shut-oflf  valves  in  the  building  so  as  to 
be  able  to  turn  ofif  the  water  as  soon  as  the  fire  is  out  and 
save  all  possible  damage.  A  head  can  then  be  replaced  and 
the  water  turned  on  again.  The  transmitters  rewound  and 
the  plant  again  placed  under  full  protection.  .\  list  of  the 
addresses  of  the  employees  of  the  firm  is  kept  on  file  so 
that  they  can  be  notified  by  the  central  station.  Manual 
boxes  are  also  provided  at  the  main  exits  of  the  plant  so 
that  the  fire  department  can  be  summoned  in  the  event  of 
a  fire  starting  in  some  adjacent  building.  In  case  a  gate  or 
shut-off  valve  should  be  closed  a  special  signal  is  transmitted 
to  the  central  station,  and  the  reason  for  this  is  immediately 
ascertained.  When  this  valve  is  again  opened  a  restoration 
signal  is  transmitted  to  the  central  station,  and  it  is  known 
that  the  system  is  again  in  normal  condition.  Thus  the 
danger  of  water  being  turned  off  and  forgotten  is  avoided. 
Of  course,  if  a  system  has  the  water  turned  off  it  is  worth- 
less as  fire  protection.  Again,  if  the  water  in  the  pressure 
or  gravity  tank  becomes  low,  a  signal  is  immediately  sent 
in  to  the  central  office  and  the  engineer  is  notified.  When  the 
normal  level  is  restored  a  restoration  signal  is  received  at 
the  central  station.  If  the  water  in  the  tank  becomes  danger- 
ously cold  a  temperature  signal  is  transmitted  so  that  the 
engineer  can  be  notified  to  heat  up  his  tank.  When  the  tem- 
perature is  safe  again  a  restoration  signal  is  received.  .\ 
signal  is  received  when  the  air  pressure  in  a  dry  system  or 
pressure  tank  falls  below  safety  and  a  restoration  signal 
when  normal  condition  is  reached.  Attachments  can  also  be 
made  to  boilers  for  fire  pumps  or  even  the  sources  of  current 
for  electric  fire  pumps,  to  show  any  condition  out  of  normal. 
Two  circuits  are  used  from  the  protected  plant  to  the  central 
station.  One  for  the  fire  alarm  signal  and  one  for  the  super- 
visory signal.  Daily  reports  to  the  head  of  the  sprinkler 
risk  department  arc  made  of  all  signals  received,  and  this 
daily  report  is  frequently  of  great  value  to  the  underwriters. 
For  instance,  a  break  in  a  sprinkler  pipe  occurred  in  a  risk 
protected  by  our  system  early  one  Saturday  afternoon.  The 
company  who  installed  the  si)rinkler  wanted  to  leave  the 
water  shut  off  and  the  plant  unprotected  until  Monday.  We 
notified  the  chief  inspector  who  insisted  on  the  work  being 
done  at  once,  and  consequently  it  was  completed  before 
midnight,  and  the  plant  again  placed  under  protection.  It 
seldom  happens  that  the  man  in  charge  of  the  sprinkler  is 
an   engineer,  and   more  often   a  caretaker  only   is  employed. 


It  is  in  such  situations  that  the  knowledge  and  advice  of  the 
men  employed  at  the  central  station  become  of  great  value; 
not  only  to  the  owner  of  the  plant  but  to  the  insurance  board 
that  may  be  interested. 

Records  of  60  Offices 

As  an  illustration  of  the  scope  and  importance  of  the 
sprinkler  supervisory  service  as  operated  to-day  by  approved 
central  stations,  I  am  showing  below  the  records  of  sixty 
offices  operated  by  the  A.  D.  T.  Co.  in  the  United  States 
for  a  period  of  three  months  ending  August  31st  of  this 
year.  Your  attention  is  called  particularly  to  the  number 
of  sprinkler  heads  supervised,  the  number  of  gate  valves 
closed,  and  the  number  of  waterflow  signals  received  from 
fire  and  other  causes.  Multiply  these  numbers  by  four  to 
get  a  real  understanding  of  the  operation  of  the  service  in 
a  year,  and  the  importance  of  the  sprinkler  supervisory  ser- 
vice assumes   even  greater  proportions   than   before. 

.3  mos.     12  mos. 

Gate  valves  closed 2,336         8,944 

Low  water  in  gravity  tank 470         1,880 

High  or  low  pressure 2,114         8,456 

High  or  low  temperature 5  .... 

Low   steam   pressure 158  632 

High   or   low  water-pressure    tank    298         1,192 

Fire 39  142 

Water-flow   signals    for   cause's   other   than 

fire  or  test 757         3,028 

Buildings  equipped 1,174  .... 

Sprinkler  heads   supervised 1,576,865  .... 

Before  even  the  night  watch  system  had  been  devised 
or  the  sprinkler  supervisory  service  thought  of,  attempts 
were  being  made  to  protect  buildings  by  an  automatic  fire 
alarm  system.  Probably  the  most  common  and  most  gen- 
erally used  device  was  the  mercury  tube;  patterned  after  the 
common  everyday  thermometer  with  the  addition  of  having 
fused  in  the  glass  tube  itself  two  small  wires  which  would 
complete  an  electric  circuit  in  the  event  of  a  considerable 
rise  in  temperature.  Altogether  there  are  about  four  hundred 
different  automatic  systems  on  the  market,  but  nearly  all  are 
alike  in  the  fact  that  a  rise  of  temperature  to  a  point  rang- 
ing from  125  degrees  F.  to  165  degrees  F.  causes  the  ther- 
mostat to  operate.  The  linear  co-efficient  of  expansion  of 
iron  is  —  .0000059,  and  of  copper  —  .0000095  degrees  F.,  and 
as  this  expansion  is  so  very  small  the  thermostat  must  be 
very  sensitive  if  small  or  become  unsightly  if  large. 

Fell  into  Disrepute 

The  result  was  that  these  systems  were  so  liable  to  give 
false  alarms  that  they  soon  fell  into  disrepute.  The  jarring 
of  the  building  caused  by  an  elevator  or  the  droppin,g  of  a 
case  of  goods  on  the  floor  would  frequently  send  in  an  alarm. 
.V  ray  of  sunlight  striking  one  of  these  thermostats  would 
have  the  same  effect  as  the  hottest  kind  of  a  fire.  These 
systems  were  seldom  fully  installed  and  frequently  many 
parts  of  the  building  such  as  the  space  under  stairways, 
attics,  etc.,  were  left  unprotected.  The  rules  of  the  N.  F. 
r.  A.  call  for  a  thermostat  for  every  100  sq.  ft.,  but  in  the 
case  of  some  of  these  systems  I  have  found  the  average 
ranging  from  300  to  8t)0  sq.   ft. 

Notwithstanding  these  defects,  occasionally  an  alarm 
was  received  from  one  of  these  systems  which  saved  large 
losses,  such  results  as  were  obtained  indicated  that  a  re- 
liable automatic  fire  alarm  system,  properly  installed  and 
maintained,  would  be  of  .great  value  in  fire  prevention,  .\ftcr 
much  research  and  experimenting,  the  central  station  engi- 
neers finally  l)rouglu  forth  out  of  this  chaos  a  system  so 
nearly  perfect  that  Ibo  Underwriters'  Laboratories,  after 
llinriiUKh  lielil  .uiil  laboratory  tests  gave  it  the  st;imp  of 
their   approval. 

This  new  system  is  known  as  the  .\eru  or  compensating 
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fire  alarm  system.  Briefly  it  consists  of  a  copper  tube  scarcely 
one-eighth  of  an  inch  in  diameter  placed  along  the  ceiling 
of  the  protected  plant,  and  terminating  at  one  end  in  a  coil 
and  at  the  other  in  a  small  brass  device  called  a  detector. 
In  this  system  it  was  found  necessary  to  break  away  from 
all  jirevious  ideas.  Iron,  copper,  and  other  metals  as  well 
as  mercury  expand  such  an  infinitesimal  amount  for  certain 
rises  of  temperature  that  they  had  to  be  discarded.  A  medi- 
um was  sought  and  found  which  gave  a  large  increase  in 
volume  for  a  small  change  in  temperature.  Common  ordin- 
arj'  air  that  we  all  breathe  was  found  to  be  the  medium  most 
adapted  to  this  service.  Air  doubles  its  volume  in  a  rise  of 
491  degrees  F.,  or  in  other  words  has  a  co-eflicient  of  ex- 
pansion of  about  .002.  Quite  a  difference  when  compared 
to  a  small  continuous  tube,  giving  the  advantage  of  a  large 
length  of  tubing  influenced  by  the  heat  of  the  fire  with  a 
corresponding  increase  in  the  expansive  power  of  the  air 
within. 

None  of  the  old  systems  had  any  compensating  features, 
which  was  a  decided  defect  in  their  construction.  The  sun 
shining  through  a  skylight  and  striking  a  thermostat  would 
cause  an  alarm  in  the  same  manner,  although  not  quite  so 
quickly  as  a  fire  in  the  room.  In  the  Aero  system  this  defect 
was  remedied  by  making  the  system  compensating.  That  is, 
it  does  not  give  an  alarm  at  a  fixed  temperature  but  on  a 
specified  rate  of  rise  in  the  temperature.  The  system  has 
been  approved  by  the  Laboratories.  If  a  fire  starts  in  a 
room  where  this  system  is  installed  the  expansion  of  the  air 


in  the  tubing  is  rapid,  and  soon  acts  on  a  silver  diaphram, 
making  an  electric  contact  and  thereby  sending  in  an  alarm. 
The  compensating  device  consists  of  a  small  glass  tube  in- 
troduced into  the  expansion  chamber  of  the  detector  and  con- 
taining an  opening  to  the  outside  air  calculated  in  size  to  one 
thousandth  part  of  an  inch.  A  slow  rise  in  temperature,  such 
as  the  change  ordinarily  occurring  as  from  night  into  day 
or  from  winter  into  summer  has  no  effect  on  the  diaphram 
as  the  expansion  is  relieved  by  the  escape  of  air  through  the 
small  vent  mentioned  above.  The  coil  at  the  opposite  end 
of  the  tubing  is  for  testing  purposes,  and  consists  of  this 
same  copper  tubing  having  a  number  of  convolutions  or 
turns  proportionate  to  the  number  of  feet  used  in  each  sec- 
tion. Into  this  tubing  an  electric  heater  can  be  thrust  and 
a  rapid  expansion  of  air  secured  in  the  same  manner  as  in 
the  case  of  a  fire.  In  addition  to  the  instruments  for  trans- 
mitting the  alarm  an  annunciator  is  placed  on  the  front  of 
the  building  which  shows  the  particular  floor  or  section  in 
which  the  fire  is  burning. 

This  system  has  only  recently  come  into  use  but  its  suc- 
cess is  already  assured  and  its  installation  is  making  rapid 
progress  in  such  risks  as  are  not  already  provided  with  the 
sprinkler  or  night  watch  service.  The  system  is  so  new  in 
Canada  that  we  are  able  to  supply  but  little  information  as 
to  results.  The  very  fact,  however,  that  the  Underwriters' 
Laboratories  after  testing  the  system  under  most  exacting 
conditions  for  nearly  two  years  have  given  it  their  approval 
is  sufficient  evidence  that  it  has  all  the  merit  claimed  for  it. 


Electrical   Features  of  Knox  College 


Complete  with  light,  power,  Bell  telephones,  intercommunicating  telephones,  time  clocks 
and  program  signal  system— Most  modern  equipment,  efficiently  installed 


.\  brief  description  of  the  power  and  lighting  installa- 
tion in  Knox  College,  Toronto,  just  recently  completed,  will 
be  of  interest.  The  wiring  is  on  the  three-wire  system,  sup- 
plying 110  volts  for  lighting  and  220  for  power.  All  wires 
are  installed  in  standard  iron  conduit.  All  conduits  entering 
outlet  switch,  receptacle  and  panel  boxes  are  provided  with 
bushings  on  the  inner  and  approved  lock-nuts  on  the  outer 
side  of  the  boxes,  thus  securing  a  good  ground  for  the  entire 
conduit  system.  All  branch  conduits  terminate  in  approved 
steel  outlet  boxes  of  standard  type,  except  in  the  stack-room. 
where  condulet  fittings  are  used.  Ceiling  outlets  are  provided 
with   "T"  hangers   for  fixture  support. 

Each  power  feeder  terminates  in  an  approved  two-pole 
fused  knife-switch  enclosed  in  an  iron  box  with  hinged 
door  and  catch.  Motor  switches  are  installed  within  five 
feet  of  the  motor. 

All  outlets  for  base  receptacles  are  provided  with  Dia- 
mond H  flush  base  receptacles  and  plugs,  the  face-plates  be- 
ing finished  to  match  the  surrounding  hardware.  The 
switches  are  flush  type,  single-pole,  three-way,  and  lock-key, 
depending  on  location,  and  of  standard  type.  Where  two 
or  more  switches  are  placed  at  the  same  point  they  are 
mounted  in  gangs  with  one  face-plate.  Lock  switches  are 
installed  at  the  various  outlets  for  controlling  the  vacuum 
cleaner   motor. 

Corridor  lights  on  the  ground,  first,  second,  and  third 
floors  in  the  residence  are  controlled  from  panels  in  the 
basement,  and  branch  circuits  are  so  arranged  that  a  con- 
siderable amount  of  latitude  is  required  in  the  lighting  of 
the  various   corridors  and   rooms. 

The  light  feeder  wires  are  installed  in  vitrified  clay  con- 
duits between  the  main  switch  and  the  main  basement  panel. 
These    feeders   are    standard,    paper-insulated,    lesd-sheathed, 


two  or  three-wire,  ending  in  standard  potheads  attached 
to  lead  sheathing  with  wiped  joints,  heads  being  properly 
filled  with  moisture-resisting  compound  before  sealing.  All 
branch   circuit  wires  and   cables   are   continuous   from   outlet 


Fixtures  in  Library— Knox  College,  Toronto. 

to    outlet.      The    branch    wires    are    No.    14    rubber-covered, 
double  braid. 

The  following  panel  boards  are  installed: — Panel  A,  20 
branch  circuits,  end  feed;  Panel  B,  30  circuits  and  one  100- 
amp.  fused  sub-feed;  Panel  C,  30  circuits  and  one  50-amp., 
."i-wire   fused  sub-feed  circuit;   Panel   D,   30   circuits  and  one 
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35-aiiip.  fused  sub-feed;  I'anel  li,  24  cireuits,  end  feed;  I'antl 
F,  2a  circuits  and  one  30-anip.  fused  sub-feed;  I'anol  (;,  41) 
circuits  and  one  oO-amp.  fused  sub-feed;  Panel  I.  IG  circuits 
and  end  feed;  Panel  I\.  in  two  sections,  sub-distril)Ution  fused 
circuits,   no   switches. 

The  contract  also  incluilcil  the  provision  and  erection 
i)f  all  necessary  conduits,  i)ull-boxes,  junction  and  instru- 
ment boxes  for  the  Bell  Telephone  Company's  service.  Tlie 
junction  boxes  for  cable  terminal  connection  strips  have  wood 
l)aclvs.  and  are  of  the  same  construction  as  the  pull  bo.xes 
used  for  the  lighting  system.  Telephone  outlets  were  left 
in  the  Principal's  office,  the  business  otiice.  the  porter's  office, 
and  in  the  library.  The  Bell  switchboard  is  installed  in  the 
business  office,  and  connected  to  the  Principal's  and  librari- 
an's outlets.  The  porter's  office  has  direct  connection  with 
llie    Bell   central    exchange. 

.\  complete  intercommunicating  telephone  system,  with 
the  necessary  conduit,  pull  and  junction  boxes,  cables,  con- 
nection strips,  outlet  boxes,  instruments,  and  necessary  wir- 
ing, was  also  included  in  the  electrical  contractor's  tender. 
Standard  automatic  switchless  intercommunicating  central 
energy  telephone  sets  were  installed  at  the  following  points: 
— Principal's  office,  desk  set,  10  station;  business  office,  desk 
set,  10  station;  Librarian's  office,  desk  set,  10  station;  porter's 
office,  desk  set,  14  station;  kitchen  hall,  flush  wall  set,  10 
station;    steward's   hall,    flush    wall    set,    10    station;    janitor's 


room.  Hush  wall  set,  10  station;  hospital,  flush  wall  set,  10 
station;  corridor  outside  professors'  rooms,  flush  wall  set, 
10  station;  on  second  floor,  .Academic  Building,   10  station. 

In  each  reception  room  of  the  north,  centre,  and  south 
residences,  and  in  the  common  room,  standard  single-station 
wall  sets  are  installed  which  connect  to  the  porter's  office 
telephone   only. 

Two  sets  of  storage  batteries  are  installed  in  tlie  battery 
room — one    for    signalling,    and    one    for    talking. 

.A  time-clock  system  has  also  been  installed,  and  a  signal 
bell  system.  Two  sets  of  storage  batteries  are  also  installed 
for  the  master  clocks,  two  sets  for  the  programme  clock, 
two  sets  for  the  programme  relays,  and  two  sets  for  the 
signal  bells.  Batteries  are  all  mounted  in  sand  trays  set  in 
a   special   battery   room. 

Metal  conduits  were  furnished  by  the  Greenfield  Duct 
and  Conduit  Company;  panels  by  the  Canadian  Krantz  Elec- 
tric and  Manufacturing  Company;  wires  and  cables  by  the 
Imperial  Wire  and  Cable  Company;  intercommunicating  tele- 
phones by  the  Northern  Electric  Company;  electric  clocks  by 
the  Howard  Clock  Company  (of  Boston  and  New  York); 
storage  batteries  by  the  Howard  Clock  Company;  vacuum 
cleaning  system  by  the  Zimmer  Vacuum  Machine  Company; 
electric  fixtures  by  McDonald  &  Willson.  Toronto.  The  in- 
stallation of  all  electric  equipment  was  made  by  Keiths'. 
Limited,   Toronto. 


The  Efficiency  of  Modern  Illuminants 

Comparative  review  of  efficiency  of  different  light  sources — Much  energy  yet  going 
to  waste  in  form  of  heat— Recent  advances  in  lamp  manufacture 


By  Mr.  E.  V.  Pannell 


The  great  advances  in  the  science  of  electric  illumina- 
tion accomplished  by  the  introduction  of  metal  filaments, 
quartz  and  mercury  vapour  lamps  and  the  recent  develop- 
ment of  the  nitrogen  filled  tungsten  lamp  place  the  present 
position  of  the  art  nearly  one  hundred  per  cent,  in  advance 
of  the  early  carbon  lamps  of  Swan  and  Edison.  During  the 
last  ten  years  very  close  study  has  been  made  of  the  science 
of  light  production  and  particularly  close  application  has 
t)een  made  of  theoretical  principles  in  actual  experiment  and 
practice.  Light  is  generally  understood  as  a  vibration  of 
the  ether  travelling  in  waves  in  all  directions  in  space  from 
its  source;  as  a  vibration  it  has  a  perfectly  definite  frequency 
and  amplitude.  This  amplitude,  or  as  it  is  more  commonly 
termed,  wave  length,  is  measured  in  microns  (one-thous- 
andths of  a  millimetre)  and  lies  between  about  .38  for  violet 
light  and  .76  for  red.  Light  also  possesses  radiant  energy 
which  is  closely  associated  with  heat.  When  a  body  is  heated 
up  it  gradually  assumes  a  grayish  glow  which  becomes  barely 
visible  at  about  450  degs.  to  500  degs.  C.  Heating  further 
the  dark  red  region  is  attained  and  with  increasing  temper- 
ature the  cherry  red  and  orang;' stages.  If  the  body  can  be 
heated  sulficiently  without  volatilization  it  may  he  brought 
up  to  the  blue  hot  stage  where  it  will  emit  perfectly  white 
light,  a  blend  of  the  complete  spectrum.  This  is  the  condi- 
tion   under   which    an    incandescent    filament    glows. 

I'xperimenting  with  a  thermo  radiometer  in  various  parts 
of  the  spectrum  from  an  artificial  source  of  light  Stefan 
Boltzmann  found  that  the  energy  radiated  from  the  source 
was  proportional  to  the  fourth  power  of  the  alisolute  tem- 
perature. In  other  words,  suppose  an  incandescent  filament 
to  be  raised  from  720  degs.  to  1,730  degs.  C.  (1,000  to  2,000 
absolute  approximately)  the  light  energy  radiated  would  be 
increased  no  less  than  sixteen  times.  This  refers  to  ordinary 
white  light  being  a  blend  of  the  complete  spectrum  and  radi- 
ated from  a  theoretical  "black  body"  or  one  in  which  there 


is  no  absorption  or  reflection.  The  distribution  of  the  energy 
over  the  spectrum  is  found  to  be  not  uniform  but  more  or 
less  of  the  form  shown  in  Fig.  1.  This  curve  represents  the 
energy  emitted  in  various  parts  of  the  spectrum  by  a  source 
of  "white"  light  and  the  important  feature  to  note  is  that  by 
far  the  greater  part  of  this  energy  is  wasted.  The  dominant 
wave  length  at  which  the  energy  is  a  maximum  is  greater 
than  .76  which  is  the  greatest  visible  wave  length  and  as  a 
consequence  most  of  the  energy  is  radiated  in  the  invisible 
part  of  the  spectrum.  Now  for  efficient  illumination  it  is 
necessary  for  the  greater  portion  of  the  curve  to  fall  within 
the  visible  limits,  otherwise,  instead  of  producing  light,  much 
of  the  energy  will  be  lost  in  evolving  heat  waves  in  the  in- 
fra  red   region. 

These  facts,  whilst  purely  theoretical,  have  an  intensely 
practical  bearing.  Any  lamp,  whether  arc,  incandescent  or 
vapour,  absorbs  a  certain  number  of  watts  which  are  all 
converted  into  heat,  light  or  chemical  waves.  The  object  of 
the  illuminating  engineer  is  to  transform  all  the  energy  sup- 
plied into  light  waves  pure  and  simple,  or,  in  other  words, 
those  waves  having  a  length  of  vibration  between  .38  and 
.76,  thus  securing  a  high  efficiency  in  candles  per  watt.  As 
already  seen,  the  quantity  of  energy  radiated  is  enormously 
increased  at  hi,gher  temi)eratures.  A  still  more  important 
fact  known  as  Wicn's  law  was  demonstrated  in  experiment 
liy  two  physicists.  I'aschcn  and  Wanner,  viz.:  that  the  pro- 
duct of  the  dominant  wave  length  with  the  absolute  tempera- 
ture is  a  constant.  The  interesting  result  of  this  law  is  best 
seen  from  the  curves  in  Fig.  2,  which  is  practically  the  same 
as  Fig.  1,  but  plotted  out  for  different  temperatures.  In- 
creasing the  temperature  therefore  brings  the  curve  more 
and  more  within  the  visible  limits,  thus  increasing  the  useful 
light  energy  and  cutting  down  the  useless  infra  red  vibra- 
tions. It  was  this  fact  which  stimulated  the  introduction 
of  highly  refractory  metallic  wires  and   filaments  in  place  of 
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carbon,  and  which  standardized  the  "one  watt"  lamp.  The 
temperature  of  metal  filaments  in  a  vacuum  globe  is  of  the 
order  of  2,000  degs.  C,  whereas  the  temperature  necessary  to 
bring  the  dominant  wave-length  into  the  visible  spectrum 
would  be  about  3,500.  degs.  C.  The  efficiency  is  therefore 
still  far  below  what  might  in  theory  be  attained.  Higher 
temperatures  have,  however,  enhanced  the  efficiency  from 
about  .25  to  1.0  candle  per  watt. 

Other  methods  of  increasing  the  efficiency  are  open 
where  a  vapour  arc  is  the  source  of  illumination.  .-Mthou.gh 
not  as  widely  adopted  as  seemed  possible  a  few  years  ago 
vacuum  tubes  of  the  Moore  and  Cooper-Hewitt  type  repre- 
sent the  most  scientifically  perfect  means  of  producing  light 
vibrations.  The  tube  is  exhausted  and  charged  with  a  resi- 
dual gas;  mercury  vapour  in  the  case  of  the  Cooper-Hewitt 
and  nitrogen  or  carbon-dioxide  in  the  Moore.  When  a  volt- 
age is  applied  to  the  terminals  the  electronic  discharge  causes 
the  gas  to  glow  in  the  spectrum,  one  in  the  yellow  orange, 
one  in  the  green  and  the  other  in  the  blue  violet.  The  re- 
sult is  an  almost  monochromatic  glow  which,  although  highly 
efficient,  is  objected  to  upon  aesthetic  grounds.  The  effici- 
ency has  been  still  further  improved  in  the  Uviol  lamp  of 
this  type  by  the  use  of  a  quartz  tube  instead  of  glass;  as  is 
well  known,  glass  is  very  absorptive,  and  where  the  highest 
efficiency  is  required  quartz  is  substituted,  thus  permitting 
the  temperature  to  be  increased  even  to  4,000  degs.  The 
drawback  to  this  is  the  danger  accompanying  the  radiation 
of  the  ultra  violet  vibrations  which  pass  freely  through 
quartz.  In  point  of  efficiency  the  quartz  lamp  gives  about 
three  candles  per  watt,  which  is  about  50  per  cent,  better 
than  the  glass  tube  Cooper-Hewitt.  The  Moore  tube  using 
COj  gives  a  very  white  light  and  is  in  this  respect  superior 
to  mercury  vapour,  but  the  efficiency  obtained  is  only  about 
.5   candles   per  watt. 

.■\nother  example  of  selective  emission  Ijy  which  one 
or  more  elements  are  introduced  into  the  source  of  light 
so  as  to  volatilize  and  respond  with  their  natural  vibration  is 
provided  by  the  flame  arc.  In  this  case  the  cored  carbons 
are  filled  with  salts  of  the  required  elements,  usually  mag- 
nesium, calcium  or  sodium.  Testing  with  a  spectrometer  it 
will  be  found  that  the  bright  lines  of  these  gases  are  pre- 
sent in  the  visible  spectrum;  thus  the  area  of  the  energy 
curve  is  increased  between  the  visual  limits  and  the  efficiency 
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which  were  introduced  some  ten  years  ago,  whilst  giving 
higher  efficiency.  Trouble  has  been  experienced,  however, 
particularly  in  the  large'units,  due  to  blackening  of  the  bulbs, 
and  several  reasons  have  been  adduced  in  explanation  of  this 
phenomenon.  It  is  believed  that  an  electronic  discharge 
takes  place  through  the  residual  gases  in  the  bulb,  resulting 
in  deposition  upon  the  glass,  and  although  higher  degrees 
of  exhaustion  have  been  employed,  they  have  afforded  only 
a  partial  remedy.  Recently,  however,  the  system  of  filling 
the  bulb  with  an  inert  gas,  such  as  argon  or  nitrogen,  at 
atmospheric  pressure  has  been  widely  adopted,   until  at  the 
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Fig.  2.— Energy  radiated  from  an  incandescent  body  at  different  temperatures 
(absolute.) 

present  time  it  seems  that  the  nitrogen  filled  tungsten  lamps 
will  become  the  standard  for  all  units  of  60  watts  or  over. 
Not  only  does  the  gas  prevent  electron  discharge  and  evapor- 
ation of  the  filament,  but  it  also  permits  a  much  higher  tem- 
perature, it  being  a  common  thing  to  operate  these  lamps 
at  nearly  3,000  degs.  abs.  .-Vs  already  seen,  the  prime  re- 
quisite for  high  efficiency  is  high  temperature;  consequently, 
an  efficiency  of  2J^  candles  per  watt  is  reached  with  the  gas- 
filled  tungsten  lamp.  This  brings  the  dominant  wave  length 
almost  within  the  visible  spectrum.  The  higher  tempera- 
ture requires  a  larger  bulb  and  the  high  intrinsic  brilliancy 
necessitates  special  arrangements  for  diffusion  and  reflection, 
but  with  these  precautions  there  is  every  reason  to  believe 
that  the  type  of  lamp  under  mention  will  to  a  great  extent 
displace  arc  and  vapour  lights  for  ordinary  uses. 
Efficiency  of  Modern  Illuminants 
.\rc  Lamps  (Averaging  300  Watts) 


type 


Mean  Spherical  Lumens 
Candles  Per  Watt  Per  Watt 
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Fig.  1.— Energy  radiated  by  an  incandescent  source  of  liglit. 

of  the  source  also  greatly  increased.  The  best  of  flame  arcs 
still  afford  the  most  efficient  practical  form  of  illuminant. 
giving  about  3  candles  per  watt. 

Reverting  to  incandescent  lamps,  improvements  during 
the  last  few  years  have  included  the  production  of  drawn 
tungsten  wire  which  supplants  the  earlier  filaments  pro- 
duced by  the  old  substitution  process.  Needless  to  say  this 
affords  greatly  increased  durability,  and  the  tungsten  lamp 
is    now   just   as    strong   as    the    drawn    tantalum    wire   lamps 
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Who's   the    Boss?  —  It's   the    Customer 


by  Mr.  J.  A.  Sutton  * 


If  you  were  asked  right  quickly  the  (luestion,  "Who  is 
your  boss?"  you  would  answer,  "Mr.  So-and-So."  You  are 
dead  wrong;  "It's  the  Customer."  He  is  the  real  fellow  be- 
hind the  gun  and  in  this  paper  I  am  going  to  show  why  he  is. 
It  occurred  to  me  at  first  that  the  salesman,  meter  readers, 
complaint  adjusters,  etc.,  meeting  customers  face  to  face 
were  the  only  ones  to  whom  this  would  apply,  but  the  cus- 
tomer is  "boss"  of  the  president  down  to  the  humblest 
employee. 

You  may  ask  why?  Because  he  is  the  fellow  wlio  pays 
for  the  gas,  electricity  and  merchandise  sold  by  us  and  has 
shown  on  numerous  occasions  that  he  must  be  recognized 
as  the  one  big  fellow  who  for  whom  we  are  working. 

He  has  even  gone  so  far  as  to  say  that  the  prices  charged 
for  gas  and  electricity  were  too  high,  had  a  Public  Service 
Commission  appointed,  an  investigation  made,  with  the  re- 
sults known  very  well  by  all  of  us.  Of  course,  I  am  not 
trying  to  convince  you  that  this  action  was  right  or  proper; 
but  only  using  it  as  a  very  forcible  reason  for  the  above 
apparently   radical   statement. 

Had  my  question  been,  "To  whom  do  you  report?"  your 
"Mr.  So-and-So's"  answer  was  right.  You  should  not  feel 
that  in  the  company's  organization  you  require  a  "boss"; 
but  please  do  not  overlook  the  real  fellow — the  Customer. 
He  is  your  boss  and  is  dealing  with  you  every  hour  of  the 
day;  and  you  must  learn  how  to  furnish  him  prompt  and 
satisfactory  service  all  the  time. 

You  will  find  that  the  customer  is  nearly  always  fair 
and  reasonable.  .A.bout  one  in  a  hundred  is  not.  Win  him 
over  if  you  can.  If  this  percentage  of  your  boss  is  fair  and 
reasonable,  you  have  a  "hang-up"  fellow  to  whom  to  render 
a  prompt  and  satisfactory  service.  Give  it  to  him,  he  is 
entitled  to   do  it — "he  pays  the   freight." 

Prompt  and  Satisfactory  Service 

This  sub-head  is  the  key-note  to  the  success  of  our  great 
organization  and  if  lived  up  to  strictly,  you  could  not  esti- 
mate its  increasing  value.  What  is  it?  To  the  salesperson 
it  means  to  give  the  strictest  attention  to  every  detail  in 
connection  with  an  order  secured  and  then  see  that  the  same 
is  filled  promptly  and  satisfactorilj'.  If  you  make  a  promise, 
by  all  means  see  that  it  is  carried  out  and  do  not  make  it 
unless  you  are  sure  that  it  will  be  fulfilled.  Y'ou  are  con- 
tinually in  touch  with  the  customer  and  you  have  the  great- 
est opportunity  of  anyone  in  the  company  of  seeing  that  the 
"boss"  is  kept  in  a  pleasant  and  agreeable  frame  of  mind. 
And  you  all  know  how  nice  it  is  to  have  the  department 
heads  in  this  shape — and  how  much  better  for  the  real  boss! 
Of  course,  those  selling  on  the -inside  do  not  have  the  oppor- 
tunity of  going  as  far  into  this  matter  as  the  regular  district 
salesman.  He  is  in  touch  with  the  customer  all  the  time. 
If  he  sells  some  wiring  or  merchandise,  it  is  an  easy  matter 
to  call  on  the  customer  after  its  installation,  to  see  if  the 
same  has  proven  itself  satisfactory;  and  if  not,  to  take  up 
the  complaint  and  see  that  the  customer  is  satisfactorily 
served  by  us.  Also  in  working  among  our  customers,  call 
on  them  from  time  to  time;  they  will  be  glad  to  see  you,  and 
may  have  a  complaint  for  you  to  take  up  and  adjust.  While 
those  selling  on  the  inside  do  not  have  this  excellent  oppor- 
tunity, yet  the  manner  in  which  you  promptly  and  satisfac- 
torily serve  your  customer  when  he  or  she  comes  to  see 
you,   will   have   a   far-reaching   eflfect   in   keeping   the   "boss" 
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satisfied.     To  carry   out  the  above  you   must  be  neat,  clean, 
courteous,  obliging  and   enthusiastic  in  your  work. 

The  meter  readers,  complaint  adjusters,  etc..  rank  ne.xt 
to  the  salespeople  in  opportunity  to  supply  satisfactory  ser- 
vice to  the  customer;  and  if  all  would  perform  their  duties 
as  they  should,  our  well-organized  complaint  department 
would  dwindle  down  to  one  man  with  practically  nothing  to 
do  and  the  meter  readers  and  others  would  perform  their 
duties  with  greater  efificiency.  Now  it  is  up  to  you  to  cut 
down  the  complaint  department  force.  Try  it  on,  and  see 
what  can  be  done.  This  means  all  of  you.  Some  time  back 
and  on  several  occasions,  I  received  complaints  from  our 
complaint  department,  to  the  eflfect  that  very  few  complaints 
came  from  my  district.  This  is  on  account  of  carrj-ing  out 
my  own  ideas  of  satisfactory  service  to  the  customer,  after 
considerable  study  as  to  how  I  should  succeed  in  selling. 
Now  if  this  can  be  done  in  one  section  of  the  city,  it  certainly 
is  possible  for  each  man  to  supply  this  class  of  service  in 
his  own  district,  with  the  results  as  above  outlined.  Keep  in 
touch  with  your  customers  as  often  as  possible  and  see  that 
there  is  no  chance  for  a  good'  sized  "grouch"  to  grow  in  any 
of  them.  Keep  them  so  well  and  satisfactorily  served  that 
they  will  comment  on  our  modern  methods  of  doing  busi- 
ness and  then,  perhaps,  at  some  near  date  in  the  future,  you 
will  be  called  upon  (all  of  you)  to  sell  those  same  people  the 
company's  securities;  and  what  a  delightful  condition  if 
about  three-fourths  of  the  company  stock  were  held  by  its 
own   customers. 

Simplicity  in  Dealing 

The  other  day  a  customer  requested  that  I  stop  in  his 
store  and  get  him  straightened  out  on  a  matter.  A  certain 
salesman  had  told  him  that  an  appliance  he  was  trying 
to  sell  would  consume  so  many  watts  under  certain  con- 
ditions and  so  many  under  other  conditions,  and  this  ex- 
planation was  too  deep  for  the  customer.  I  did  not  mention 
watts,  but  said  it  will  cost  you  so  many  cents  per  hour,  etc. 
You  must  remember  that  the  average  person  never  hears 
of  such  terms  as  watts,  etc.,  and  give  the  information  to 
him  in  dollars  and  cents.  Be  explicit  and  enthusiastic  in 
your  dealings  with  the  customer  and  always  leave  him  well 
satisfied  and  a  good  friend  of  the  company.  The  fellow  who 
"shoots  off"  to  the  customer  an  apparently  technical  line  of 
talk,  very  seldom  leaves  with  an  order.  It  is  the  fellow 
who  knows  his  business  so  well  that  he  can  present  his 
arguments  in  clear,  simple  facts  that  is  best  able  to  supply 
the  necessary  satisfactory  service. 

General 

And  this  "modern  business  method"  has  been  employed 
by  intelligent  business  houses  for  years.  And  to  some  extent 
this  company  has  worked  on  "service  to  the  customer"  for 
quite  a  few  years  back;  but  this  should  be  "prompt  and  sat- 
isfactory service  to  the  customer"  and  a  company  meeting 
should  not  be  held  without  imprinting  indelibly  on  all  em- 
ployees' minds  that  the  customer  is  the  "boss"  and  that  each 
one  should  sec  that  he  is  promptly  and  satisfactorily  served. 
This  must  be  kept  before  us  continually  and  those  who  do 
not  feel  that  they  can  supply  the  "goods"  as  outlined  above, 
had  better  go  back  to  the  dear  old  farm.  Thoy  are  of  no 
use  to  the  company  or  themselves  in  the  modern  business 
concern. 

We  should  each  insist  on  il — not  necessarily  the  de- 
partment heads,  because  under  it  the  company  is  bound 
to  grow  and  increase  in  every  branch  and  with  this  prosper- 
ity  we,   the   employees   must   reap   Ihe   benefits. 
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Are  Wiremen  reading  their  rules  carefully 

enough  ? — Apparently   a   few 

of  them  are  not 

Mr.  Strickland,  chief  inspector  of  the  Hydro-electric 
Power  Commission  of  Ontario,  recently  stated  that  one  of 
the  most  annoying  things  they  experience  is  the  lack  of 
knowledge  exhibited  by  wiremen  in  some  of  the  simplest 
rules  in  connection  with  wiring,  which  is  further  augmented 
by  the  evident  failure  on  the  part  of  some  of  these  wiremen 
to  read  their  own  Rules  and  Regulations.  "We  are  continu- 
ally," stated  Mr.  Strickland,  "being  telephoned  to  by  wire- 
men  asking  what  the  Rules  say  in  regard  to  this  and  that 
and  the  other  thing.  What  strikes  us  as  so  peculiar  is  that 
when  wiremen  have  a  book  of  rules  they  prefer  to  telephone 
lo  us  and  have  us  turn  over  the  pages  of  our  rule  book 
and  read  the  rule  to  them  rather  than  take  the  trouble  of 
looking  through  their  own  book.  We  quite  expect  that  we 
will  be  asked  to  explain  the  meaning  of  certain  rules  upon 
which  there  may  be  a  difference  of  opinion,  but  some  of  the 
questions  which  we  are  expected  to  answer  consume  a  vast 
amount  of  time  and  patience  and  under  such  conditions  it 
is  very  hard  to  refrain  from  saying  something  uncompli- 
mentary to  the  person  at  the  other  end.  For  instance,  here 
are  a  few  questions  which  I  have  been  asked  within  the 
last  half  hour,  and,  mind  you,  these  are  from  men  who  have 
been  in  the  wiring  business  for  a  long  time: — 

Q. — Do  your  rules  allow  us  to  use  loom  for  bushing 
wires  passing  through  joists?  A. — Of  course,  the  answer  was 
no.     See  Rule  E.  Page  41. 

Q. — What  size  wire  will  I  use  to  supply  an  electric  grate? 
A. — How  many  amperes  does  your  grate  consume?  Q. — Don't 
know.  A. — Ask  the  man  who  owns  it.  Q. — He  doesn't  know 
what  kind  of  grate  he  is  going  to  buy.  A. — Then  how  do 
you  expect  I  am  going  to  know? 

Q. — Can  I  supply  a  receptacle  for  a  heater  with  No.  12 
wire?  A. — How  many  amperes  does  the  heater  consume? 
Q. — Ten.  A. — Do  you  know  how  many  amperes  No.  12  wire 
will  carry?  Q. — Yes.  A. — Then  why  do  you  ask  me  the 
question?     Q. — Well,  I  just  thought  I  would  ask  you. 

"These  are  only  three  incidents  which  have  occurred 
during  the  last  few  minutes  and  we  frequently  get  such  ques- 
tions at,  'On  what  page  is  your  rule  for  conduit  work  to  be 
found,'  and  upon  our  inquiring  if  they  have  a  book  in  their 
hand  and  being  assured  that  they  have,  we  usually  tell  them 
to  look  in  the  index,  and  receive  the  reply.  'Thanks,  I  never 
thought  of  that.' 

"Over  and  above  this  we  are  confronted  nearly  every 
day  with  statements  from  wiremen  like  this,  'Well,  I  did 
not  know  there  was  any  rule  about  that.  I  guess  it  will  be 
all  right  this  time,  won't  it?'  and  because  we  say  that  it  will 
not  be  all  right  some  of  them  feel  mortally  injured. 

"I  would  like,"  continued  Mr.  Strickland,  "to  have  every 
wireman  experience  what  we  do  in  this  office  for  twenty-four 
hours  each  week,  and  I  venture  to  say  that  a  great  many 
people  in  the  electrical  business  would  co.nclude  that  the 
electrical   inspectors  have  a  great  deal  to  contend  with  and 


each  and  every  one  would  try  to  do  his  bit  by  providing 
himself  with  a  book  of  rules  and  then  reading  it.  Of  course, 
there  are  lots  of  excellent  wiremen  whom  we  are  often  glad 
to  go  to  and  from  whom  we  often  obtain  valuable  informa- 
tion, and  it  is  only  by  keeping  in  touch  with  good  wiring- 
firms  and  up-to-date  wiring  journals  that  we  are  able  to  keep 
ourselves  well  posted." 


Electrical  Contractors  of  Brantford  meet- 
Affiliation  with  provincial  association 
left  in  abeyance 

There  was  an  open  meeting  of  the  Brantford  Electrical 
Club  on  Tuesday  evening,  October  26,  for  the  purpose  of 
discussing  a  plan  for  affiliation  of  the  Brantford  Electrical 
Club  with  the  Electrical  Dealers'  and  Contractors'  Associa- 
tion of  Ontario.  The  meeting,  at  which  the  president  of 
the  Club,  Mr.  A.  C.  Lyons,  was  in  the  chair,  was  attended  by 
a  delegation  from  Toronto,  including  Mr.  J.  W.  Comme- 
ford,  provincial  president,  Mr.  Geo.  T.  Dale,  treasurer  of  the 
Toronto  branch,  Mr.  W.  H.  Lodge,  secretary  of  the  Toronto 
branch,  Mr.  A.  Wales,  Mr.  J.  A^  Neal,  Mr.  E.  A.  Drury  and 
Mr.  R.  D.  Earle,  provincial  secretary,  also  Mr.  Frank  Ma- 
honey,  representing  the  Canadian  General  Electric  Com- 
pany, and  Mr.  A.  D.  Brunskill,  representing  Factory  Pro- 
ducts,   Limited. 

After  considerable  discussion  it  was  decided  that  the 
members  of  the  Brantford  Electrical  Club  would  individually 
join  the  Electrical  Dealers'  and  Contractors'  Association  of 
Ontario  for  this  year  and  that  the  question  of  the  organiza- 
tion of  local  associations  throughout  the  province  to  be 
affiliated  with  the  provincial  association  on  a  per  capita 
basis  would  be  taken  up  at  the  1916  convention. 

Considerable  discussion  then  followed  in  connection 
with  the  Simcoe  Hydro-electric  Commission  engaging  in  the 
electrical  contracting  business  in  Simcoe  at  the  bare  cost 
of  materials  and  labor.  Simcoe  was  represented  at  the 
meeting  by  Mr.  Geo.  P.  Thomas  and  Mr.  Ruthecford,  of 
Pauline  &  Rutherford.  It  was  the  opinion  of  the  meeting 
that  steps  should  be  taken  at  once  to  present  the  contractors' 
case  to  the  Provincial  Hydro  Commission,  urging  upon  them 
a  plan  for  co-operation  with  the  dealers  and  contractors 
throughout  the  province,  which  it  was  felt  would  yield  bet- 
ter results  to  the  Commission,  as  vendors  of  electrical  en- 
ergy, than  would  the  plan  now  in  force  in  Simcoe,  which 
tends  to  eliminate  the  contractor.  It  was  felt  that  should 
the  Commission  feel  that  prices  in  certain  localities  for  elec- 
trical work  were  too  high,  the  matter  should  be  brought  to 
the  attention  of  the  contractors  and  they  should  be  asked 
to  justify  the  prices  being  charged  or  otherwise  make  a  re- 
duction. The  contractors  only  desired  a  profit  sufficient  to 
pay  overhead  expense  and  yield  a  fair  return  on  the  time 
and  capital  invested  in  their  business  and  with  a  system  of 
healthy  competition  in  force  it  was  felt  that  the  interests 
of  the  public  and  the  Hydro  Commission  were  thoroughly 
protected.  After  the  meeting  the  delegates  were  entertained 
at  dinner  by  the  Brantford  Electrical  Club. 


32 


THE    ELECTRICAL    NEWS 


November   15,    1915 


"Push"  the  Holiday  Trade 

It  is  high  time  the  electric  dealer  realized  that  he  has 
not  been  getting  his  fair  share  of  Christmas  gift  trade. 
Must  do  more  attractive  advertising.  Begin  to  lay  your 
plans  now.  A  few  suggestions  that  may  help  the 
dealer  to  crystallize  his  ideas. 


It  is  not  too  early  for  the  dealer  and  the  dealer-contrac- 
tor to  be  thinking  about  the  Christmas  trade  and  his  Christ- 
mas advertising. 

Are  you,  as  an  electrical  dealer,  sufficiently  seized  of  the 
fact  that  you  deserve  a  fair  jiercentage  of  the  Christmas  gift 
trade? 

The  public  have  been  buying  gifts  for  generations.  Un- 
til within  very  recent  years  they  were  not  of  an  electrical 
nature  because  these  were  not  available.  It  follows  that  the 
"habit"  of  buying  Christmas  presents  has  always  worked 
against  the  electrical  dealer.  Other  lines  of  trade  have 
naturally  been  ready  to  discourage  any  change  in  the  buying 
public's   habits. 

The  purchase  of  electrical  gifts  is  thus  chiefly  depend- 
ent on  the  extent  to  which  the  public  has  been  educated. 
This  is  the  line  along  which  our  advertising  must  run — it 
must  be  educative. 

But,  before  we  can  convince  others  of  the  value — thi- 
necessity — of  electrical  goods  as  gifts,  it  is  necessary  that 
we  ourselves  be  convinced.  If  we  believe  in  our  product 
we  can  advertise  it  with  ten-fold  force.  The  question  is. 
"do  we  really  believe  in  it?" 

"Of   course,"   you   say. 

Very  well  then,  your  windows  will  show  your  con- 
fidence, your  advertising  will  show  it,  your  clerks  will  show 
it,  your  friends  will  show  it.  for  they  will  be  guided  largely 
by  your  point  of  view. 

In  other  words,  everyone  about  your  establishment,  your 
office,  your  club,  your  church,  your  home,  will  he  a  booster 


for  electricity — they  will  catch  their  enthusiasm — the  con- 
fident   tone — from   j'ou. 

The  writer  can  point  you  to  stores  in  the  city  of  To- 
ronto where  electric  goods  are  shown  you  with  an  apologetic 
air,  where  (for  example)  flashlights  are  spoken  of  as  toys, 
unreliable,  and  where  the  admission  is  general  that  elec- 
tricity is  expensive  "of  course."  This  attitude  is  not  only 
detrimental  to  the  trade  but  it  is  false. 

Electricity — electrical  appliances — can  now  hold  their 
own  on  merit.  The  theories  of  a  few  years  ago  have  been 
verified  by  practice.     The  electric  way  is  the  best  way. 

After  all.  do  we  appreci.ate  as  we  ought  the  value  of 
electricity  in  its  myriad  forms  and  its  almost  universal  ap- 
plication at  the  coming  wonderful  holiday  season,  when 
human  nature  is  at  its  best?  Do  we  appreciate  that  elec- 
tricity has  a  wonderful  power  and  influence  in  keeping  that 
human  nature  at  its  best  the  year  round? 

It's  not  too  early  to  begin  getting  your  plans  in  shape. 
Put  your  enthusiasm  and  belief  in  electricity  into  your  win- 
dows, your  letters  to  your  patrons,  your  newspaper  adver- 
tising. See  that  you  radiate  electric  enthusiasm  to  your 
customers.     See   that  your   salesmen   do   the  same. 

As  Christmas  gifts  electrical  goods  also  ofler  excej)- 
tional   opportunities   to   the   dealer   for   many   other   reasons. 

There  is  an  almost  countless  variety  of  appliances  in 
one  form  or  another,  applicable  alike  to  man,  woman  or 
child,  youth  or  maiden,  to  choose  from. 

The    variety    of   prices    places    the    electrical    gift    within 
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the  reach  of  all  purses.  Useful  and  coveted  gifts  are  ob- 
tainable  from  a   dollar   up. 

The  reception,  the  welcome,  accorded  an  electrical  gift 
is  assured  by  even  those  who  do  not  yet  appreciate  its  use- 
fulness; they  at  least  value  it  for  its  novelty  and  mysterious 
power. 

And  last,  the  electrical  gift  is  the  useful  gift.  It  lightens 
our  labors;  adds  to  our  hours  of  recreation;  increases  our 
capacity  for  work  as  well  as  enjoyment;  enables  us  to  live 
fuller  lives.  It  is  elevating  in  its  influence  on  the  human 
being,  to  a  marked  degree.  So  the  dealer  who  would  do  the 
most  for  his  fellow  man  will  best  accomplish  that  end  by 
serving  his  own  purposes — sell  as  many  appliances  as  you 
possibly    can    for    Christmas    presents. 

And  how  is  this  to  be  accomplished? 

You   must   reach   the   public — in   time. 

No  use  tendering  on  a  jol)  after  the  contract  is  let,  is 
there?  Neither  is  there  any  use  starting  to  educate  people 
to  buy  electrical  goods  after  they  have  purchased,  or  de- 
cided  to   purchase,    elsewhere. 

Plan    your    campaign    early — launch    it    in    good    time. 

How  you  can  best  reach  the  public  depends  on  your 
locality  and  on  local  conditions — newspapers,  letters,  dodg- 
ers, cards,  telephone  calls,  window  displays.  If  you  have  a 
good  stand  there  is  nothing  so  effective  as  your  windows. 
This  suggests  the  wisdom  of  many  a  central  station  or 
dealer  taking  a  prominent  location  for  the  Christmas  trade — 
for  demonstration  and   sale. 

The  demonstration  idea  is  wonderfully  effective  with 
electrical  goods.  They  show  oflf  to  splendid  advantage. 
It's  well  worth  while  letting  goods  out.  in  reliable  homes, 
on   trial,  for  a  limited  time — they  rarely  come  back. 

We  offer  herewith  some  suggestions  for  window  display 
backgrounds.  Any  local  artist  should  be  able  to  work  them 
out  on  large  cardboards  or  on  canvas.  Figs.  1  and  2  will 
serve  this  purpose  nicely.  Fig.  3  is  a  suggested  figure  plan 
which  the  average  dealer  could  build  up  with  excellent 
results — fill  out  the  rest  of  the  window  with  various  appli- 
ances. Fig.  4  represents  a  good  "reminder"  in  blotter  form, 
which  could  well  find  a  place  for  missionary  work  in  the 
office  or  the  home.  This  blotter,  if  distributed  in  time,  when 
purchasers'  plans  are  in  the  formative  stage,  would  be  es- 
pecially useful.  Many  people  have  the  habit  of  sending  out 
a  number  of  Christmas  letters,   which  they  often   write   sev- 


eral days  ahead  of  time  so  as  to  have  that  much  off  their 
minds.  The  use  of  a  blotter  like  that  shown  could  not  fail 
to  have  its  influence  when  the  more  actual  work  of  buying 
gifts  for  local  distribution  begins. 

Every  Christmas  gift  giver  is  eagerly  on  the  lookout 
for  suggestions.  The  wise  retailer  will  put  himself  about 
to  supply  them.  Don't  think  that  the  buying  public  have 
all  your  stock  in  mind  as  you  yourself  have.  They  know 
nothing  about  it.     It  is  your  business  to  tell  them. 

It  is  an  excellent  plan  to  send  out  a  brief  letter  with   a 


list  of  suggestions^-those  compiled  on  page  39  cover  the 
field  pretty  thoroughly.  It  helps  to  give  the  items  more 
of  a  holiday  flavor  if  you  add  a  little  border  like  that  shown, 
or  some  color  in  the  lettering.  Such  a  sheet  as  this  could 
very  well  be  stamped  with  the  dealer's  name  or  simply 
signed  and  enclosed  in  "penny-saver"  envelopes,  which  only 
call  for  a  1  cent  stamp.  In  this  way  a  lot  of  good  publicity 
could   be    had   at    minimum   cost. 

Fig.    5    is    a   photograph    of   a    good    window    display    as 
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Give   Something   Useful  — 


should  be  the  motto  in  every  Canadian 
home  this  Christmas-tide. 

Do  you  know  that  a  larger  number  of  thoughtful 
people  each  year  are  buying  their  Christmas  pres- 
ents in  electric  stores? 


Here  are  Three  of  the  Reasons : 

1.  Prices  to  meet  everybody's  pocket. 

2.  Presents  suitable  for  everybody. 

3.  Something  everybody  uses  and  needs. 

Give  something  useful.    We  guarantee  you  value  for  your 
money  and  appreciation  for  your  gift.     Come  in  and  see. 

John   Smith's   Electric    Store 


Fig.  4.— Suggested  form  an  attractive  Christinas  blotter  may  take. 


shown  by  Mr.  Geo.  J.  Beattie  at  "The  Electric  .Shop,"  72 
Victoria  Street,  Toronto,  in  December,  1914.  Mr.  Beattie 
makes  a  feature  of  his  windows,  changing  them  at  frequent 
intervals — especially  at  seasonable  dates — and  finds  that  a 
very   marked   increase   in   sales   follows   this   practice. 


New  Combination  in  Outdoor  Advertising 

Announcement  is  made  of  the  organization  of  "Macey 
Sign  Service,"  a  new  company  located  at  293  King  Street 
West,  Toronto,  which  has  occasioned  considerable  comment 
in  advertising  circles.     This   firm  is   composed  of  Mr.   Thos. 


J.  Macey,  and  Mr.  D.  E.  Mac\'annel,  both  of  whom  are 
experienced  and  widely  known  to  the  general  advertising  pub- 
lic. Mr.  Macey  has  been  a  well-known  figure  in  outdoor  ad- 
vertising for  almost  twenty-five  years,  and  from  an  e.xcep- 
tionally  wide  experience,  is  able  to  offer  general  advertisers 
ever3-  service  from  the  practical  end  of  the  business.  He  is 
senior  member  of  the  new  business  and  will  devote  his  en- 
ergies to  the  development  of  all  forms  of  outdoor  advertising. 
Mr.  MacVannel,  who  for  the  past  four  years  has  been  ad- 
vertising manager  of  the  Russell  Motor  Car  Company,  Lim- 
ited, and  Canada  Cycle  and  Motor  Company,  at  West  To- 
ronto, is  widely  known  among  the  younger  generation  of 
sales  and  advertising  executives.  His  experience  in  selling 
and  advertising  problems  will  be  of  value  to  general  ad- 
vertisers in  this  connection.  Among  the  lines  covered  by 
Macey  Sign  Service  are  electric  signs  of  every  type  and  de- 
sign; metal,  enamel  and  lithographed  signs;  in  fact,  every 
type  of  permanent  outdoor  advertising. 


Hope  for  Fair  Arrangement 

Wc  are  pleased  to  learn  that  steps  have  I)cen  taken  in 
connection  with  the  Simcoe  wiring  "without  profit"  venture, 
mentioned  in  our  last  issue,  looking  to  an  amicable  solution 
of  the  whole  matter  and  a  just  recognition  of  the  electrical 
contractors  of  that  town.  The  secretary  of  the  Electrical 
Contractors'  .Association  of  Ontario,  Mr.  R.  D.  Earle,  on 
Tuesday  and  Wednesday,  November  9  and  10,  met  the  Sim- 
coe Branch  of  the  Retail  Merchants'  .Association  of  Canada, 
and  wc  understand  that  decided  progress  was  made  towards 
arriving  at  what  promises  to  be  a  well-balanced  agreement. 
Ihe  suggestion  made  in  the  last  issue  of  the  1^+cctrical  News 
that  the  electrical  contractors  of  Simcoe  enter  into  a  contract 
with  tlie  local  Commission  to  do  certain  specified  work  at 
certain  fixed  prices  and  such  as  will  allow  tlie  contractors  a 
reasonable  profit  seems  hopeful  of  realization.  We  are  en- 
tirely convinced  that  this  plan  which  has  worked  out  so  sat- 
isfactorily in  iiilier  localities  would  be  equally  applicable  to 
Simcoe  or  any  oilur  Canadian  municipality. 


Fig.  5.  — Excellent  electric  window  display. 


The  Fargo  .Manufacturing  Company,  Inc.,  of  Pough- 
kecpsic,  N.  Y.,  have  opened  a  general  sales  office  in  New 
York   City   at    52    Xamlcrbill    Avenue. 
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Christmas  Electric  Gift  Suggestions 


Iron-N..ill!crn   Klti'lric  Co. 


White  Cross  iron—  Lindstrom 
Smith  Co. 


Blower  and  vibrator  -  Lindstrom 
Smith  Co. 


^-.ON^N 


CO^K^INDBR^ 


CIGAR   LIGHTER   i 


-1f1 


Lighter- Metal  Specialties  Co. 


Semi-indirect— Premier 
Electric  Co. 


Vibrator— C.  G.  E.   Co. 


VValchiite,  a  flashlight  in  a  watch 

case— Bright  Star  Battery  Co.. 

New  York. 


Toaster     Northern  Electric  Co. 


c 


No  dust  or  diit-  Clements  Mfg.  Co. 


The  Universal  Cleaner— Onward  Mfg.  Co.,  Berlin. 


Toy  range-^Hughes  Electric  Co. 
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A  "Code"  worth  following 

The  National  Electrical  Contraclurs'  Association  in  tlie 
United  States  some  time  ago  adopted  a  code  of  ethics  to 
guide  their  members  in  their  daily  work  and  their  relation- 
ship with  one  another.  The  Electrical  Contractors'  Associ- 
ation of  Ontario  will  find  the  various  sections  of  interest 
and  for  the  most  part  applicable  to  that  province  and  we 
reprint   the  code   herewith; — 

Section  1.  Members  of  the  Association  shall  regard  them- 
selves as  being  engaged  in  a  business  in  which  there  is  a 
well  defined  duty  and  obligation  toward  the  public  and 
themselves.  The  business  demands  that  members  use  every 
honorable  means  to  uphold  the  dignity  and  honor  of  this 
vocation,  to  ^xalt  its  standards  and  to  extend  its  spirit  of 
usefulness. 

Section  '2.  Every  member  of  this  Association  should 
be  mindful  of  the  public  welfare  and  should  participate  in 
those  movements  for  public  betterment  in  which  his  special 
training  and  experience  qualify  him  to  act.  He  should  not, 
even  under  the  client's  instruction,  engage  in  or  encourage 
any  practices  contrary  to  the  Rules  and  Regulations  Safe- 
.guarding  Life  and  Property,  for  as  he  is  not  obliged  to 
accept  a  given  piece  of  work,  he  cannot,  by  urging  that  he 
has  followed  his  client's  instruction,  escape  the  condemna- 
tion attaching  to  his  act.  Every  member  of  this  Association 
should  support  all  public  oflncials  and  others  who  have  charge 
of  enforcing  safe  regulations  in  the  rightful  performance  of 
their  duty.  He  should  carefully  comply  with  all  the  laws 
and  regulations  touching  his  vocation,  and  if  any  such  ap- 
pear to  him  unwise  or  unfair,  he  should  endeavor  to  have 
them  altered. 

Section  3.  It  is  unbusinesslike  for  a  member  of  this 
.Association  to  assist  unqualified  persons  to  evade  or  to  lend 
himself  in  the  evasion  of  any  of  the  recognized  rules  and 
regulations   governing   electrical   work. 

Section  4.  Members  of  this  Association  should  expose. 
without  fear  or  favor,  corrupt  or  dishonest  conduct  and 
practices   of  the   members   of   their   business,   and    it   is   their 


duty  to  bring  to  the  attention  of  the  proper  authorities  the 
existence  of  electrical  conditions  which  are  unsafe  to  life 
and    property. 

Section  5.  Memljers  of  this  Association  owe  a  duty  to 
the  business  of  refusing  to  furnish  estimates  to  general  con- 
tractors who  do  not  regard  bids  as  final  and  binding  uimn 
which  they  are  awarded  general  contracts. 

Section  d.  Members  of  this  Association  shall  not  falsely 
or  maliciously  injure,  directly  or  indirectly,  the  business  repu- 
tation, prospects  or  business  of  a  fellow  member  of  this 
Association. 

Section  7.  Members  of  this  Association  shall  not  attempt 
to  supplant  a  fellow  member  after  definite  steps  have  been 
taken  toward  his  employment  or  toward  the  letting  of  a 
contract  to  him.  Nor  should  they  oflfer  any  interference 
in  the  carrying  out  of  said  contract  or  commission  to  the 
end   that  loss  or  damage  may  result   to  the   fellow  member. 

Section  8.  Whenever  disputes  or  differences  arise  be- 
tween members,  it  should  be  the  duty  of  the  parties  to  the 
controversy  to  submit  the  trouble  to  an  arbitration  of  two 
disinterested  members  of  this  Association,  and  in  the  event 
of  a  failure  to  arrive  at  a  satisfactory  settlement,  then,  upon 
request,  thePresident  of  the  National  Association  shall  ap- 
point a  third  member  of  the  Commission  and  the  decision 
of  the  majority  of  said  Commission  shall  be  final  and  binding. 


Work  your  windows  steadily.  Change  their  dress 
frequently,  daih'  if  need  be,  and  change  it  so  materi- 
ally that  they  cannot  be  recognized.  Keep  constant- 
ly changing  their  appearance,  so  as  to  make  them  at- 
tract, and  do  not  lose  that  big  percentage  of  passersby 
who,  having  once  become  accustomed  to  your  display, 
never  give  it  a  second  glance,  even  though  it  be  months 
afterwards.  Make  people  go  out  of  their  way  to  see 
your  window.  Make  them  expect  changes  and  then 
do  not  disappoint  them.  Work  your  window  hard 
and  persistently,  but  don't  overwork  it  liy  crowdin,g 
your   displays. 


Electric  Signs  are  one  of  the  most  remunerative 
loads  of  the  central  station— A  case  where  co-oper- 
ation with  the  electrical  contractor  is  particularly 
profitable  to  both— A  "Federal"  design. 
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Attractive  window  d'splay  of  "Eveready"  flash  lamps  and  lanterns 


A  Unique  Float 

The  accompanying  illustration  shows  a  float  that  was 
generally  conceded  to  be  among  the  best  of  the  117  that 
participated  in  the  recent  parade  held  by  the  business  men 
of  Liberty,  N.  Y.  The  float,  which  was  built  and  entered 
by  Mr.  R.  M.  Sloan.  Superintendent  of  the  Liberty  Light  & 
Power  Company,  was  a  representation  of  a  Westinghouse 
Type  E  electric  iron.  Following  the  business  men's  parade, 
the  Firemen  of  Liberty  held  a  parade  and  the  "Iron"  float 
was  selected  for  participation  therein  as  one  of  the  best 
decorated  in  the  previous  event.  Realizing  the  advertising 
advantage  to  be  gained  by  his  company  from  a  continued 
exhibition  of  the  float,  Mr.  Sloan  has  mounted  it  on  the  roof 
of  his  power  house,  where  it  can  be  seen  from  all  parts  of 
the  city.  The  details  and  cost  of  construction  of  the  float 
are  given  for  the  benefit  of  those  who  may  have  occasion 
to  build  a  similar  one. 

The  framework  is  made  of  '/.>  inch  strips  of  lumber,  over 
which  muslin  is  tightly  stretched;  sufficient  padding  is  placed 
on  the  inside  of  the  frame  to  prevent  scratching  the  car.  The 
muslin  is  then  well  coated  with  alabastine  and  when  dry  a 
coatin.g  of  aluminum   bronze   is   a|)plicd.     The   cord   is   made 


Frame  for  building  up  float. 


from  4-inch  fire  hose  and  the  plug  receptacle  was  cut  from 
a  "cheese  box."  The  iron  completely  covers  the  car  and 
the  whole  outfit  measures  over  all  16^  feet  long  by  7  feet 
wide  by  9^4  feet  high.  The  entire  iron  was  constructed  and 
then  placed  over  the  body  of  the  machine.  The  detailed  ex- 
pense is  as  follows: 

5  pounds  alabastine $     .no 

.T  small  cans  black  paint .49 

'.i  cans  aluminum  bronze 3.00 

15<2   gal.  bronze  liquid :j.75 

8  yards  of  muslin .04 

Labor,    lumber    and    carpenter    work    20.50 

Lettering 2.50 


$:n.is 


Successful  Convention 

The  annual  sales  convention  of  the  Robbins  &  Myers 
Company  was  held  at  Springfield,  October  20th,  21st  and  22nd. 
The  mornings  were  devoted  to  the  general  discussions. 
Wednesday  morning  was  devoted  to  a  discussion  on  fan 
sales  and  the  meeting  was  presided  over  by  W.  W.  Mumma, 
fan  sales  manager.  Thursday  morning,  first  session  was 
devoted  to  a  discussion  on  motor  sales,  conducted  by  Eugene 
Newnham,  motor  sales  manager  and  supervising  engineer. 
The  second  session  was  devoted  to  a  discussion  on  advertis- 
ing, led  by  C,  H.  Clark,  advertising  manager.  Friday  morn- 
ing was  devoted  to  a  discussion  on  credits  and  collections 
and  the  meeting  was  presided  over  by  C.  C.  Miner,  auditor. 
Wednesday  and  Thursday  afternoons  were  allotted  for  in- 
dividual conferences  between  the  branch  ofiices  and  the  vari- 
ous departments  of  the  home  office.  .\  schedule  was  given 
each  of  the  visitors  showing  him  the  hour  allotted  him  for 
his  visit  with  the  motor  sales,  fan  sales,  advertising,  engi- 
neering and  credit  departments.  Friday  noon  the  real  busi- 
ness of  the  convention  was  brought  to  a  close  and  all  of 
the  delegates  were  loaded  in  two  of  the  company's  trucks 
and  taken  to  the  log  cabin  of  W.  .A.  Myers,  secretary  of  the 
company,  where  they  were  entertained  to  a  bufJet  lunch 
and  the  afternoon  was  given  over  to  a  general  good  time 
and  gel   together  meeting. 


Central  station  advertising  electric  irons. 


Trade  Publications 

Ammeters  and  Voltmeters— Leaflet  by  Roller-Smith  Com- 
pany, 203  Broadway,  New  York,  describing  "Junior  Imps"— 
small,  direct  current  ammeters  and  voltmeters  for  battery 
charging  outfits,  small  switchboards  and  similar  applications. 

Air  Heaters  and  Blowers— Bulletin  219,  by  the  B.  F. 
Sturtevant  Company,  describing,  with  illustrations,  their  new- 
combined    electric   blower   and    heater. 
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Searchlirtlit  Toilet  Mirror— I'edcral 
Sign  System  (Electric)  Toronto 


Electric  range    National  Klectric  Heating  Co. 


Torch    Canadian 
Carbon  Co. 


Parlor  or  living  room  lamp— 
National  X  Kav  Killector  Co, 
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Christmas  is  near- 


m 


What  will  you  give? 


Everybody  appreciates  the  electrical  gift— Everybody  finds  it  use- 
ful—Everybody who  gets  one  this  year  will  be  happier  in  1916. 
Why  not  your  own  friends  ?    Here  are  a  few  suggestions  : 


For  Children 

Baby  dynamo 

Battery 

Battery   lantern 

liicycle  lamp 

Cliristmas   tree   liglitiiig   nutlit 

Corn   popper 

Dark  room   lantern 

Electric  aeroplane 

Electric  engine 

Electric   questioner 

Electric  scarf  pin 

Electric  top 

Electricalb'  operated  lioat 

b'lasbligbt  lamp 

I'lasblight  pencil 

I'ountain  pen  flashlight 

land  lamp 

-antern   attachment    (battery) 
Low  voltage  lamp 
Low  voltage   transformer 
Mechanical  toys   (motor  operated) 
Merry-go-round 
Miniature  static  machine 
(-)ptical   illusion   box 
Permanent  magnet 
I'icture  projector 
Shock   coil 
Smoothing  glass 
S|)ark  coil 

Lelegraph  instrument 
Telephone  bank 
Toy  aeroplane 
Toy  automobile 
Toy  fan 
Toy  magneto 
Toy   motor 
Toy  railway  outfit 
Toy  electric  range 
Toy   telephone   outfit 
Toy  trolley  car 
Toy    X-ray   outfit 
Water  power  plant 
Wireless  outfits 

For  Men 

Alarm   clock 

Auto  battery  lamp  or  lantern 

Auto    foot   warmer 

Auto   engine   warmer 

Auto  heated  grips 

Auto  searchlight 

Auto  trouble  lamp 

Auto  wind  shield  cleaner 

Battery  lantern 

Bed   lamp 

Bicycle  lamp 

Chair  lamp 

Chest   of  automatic   lamps 


Cigar  lighter 

Drink  mixer 

Electric  horn 

Electric  scarf  pin 

Electric   watch    charm 

Mashlight   cane 

h'loor  portable 

Flashlight  umbrella 

Foot  warmer 

Hair  singe 

Hand  lamp 

Illuminated   mirror 

Instrument  sterilizer 

Lantern  attachment   (l)atteryi 

Pistol  flashlight 

Pocket   testing   meter 

Reminder   clock 

Shaving  mirror 

Silk  hat  iron 

Table  or  reading  lamp 

Traveler's  lamp 

Traveling  iron 

Traveling  stove 

Vest  pocket  flashlight 

Vibrator 

For  Women 

Air  heater 

Automobile    (electric) 

Battery  candle 

Battery  lantern 

Beauty  lamp 

Bed  and  boudoir  lamj) 

Broiler 

Bungalow   portable    lamp 

Casserole 

Cereal  cooker 

Chafing  dish 

Coflfee  pot 

Coflfee  urn 

Curling  iron 

Cosmetic  heater 

Curling  iron  heater 

Dish  washer 

Disc  stove 

Egg  boiler 

Egg  beater 

Electric  comb 

Electrically   lighted   table    clock 

Electric   fan 

Electric  range 

Fireless  Cooker 

Flat  iron 

Mashlight   lamp 

Floral  decorations 

F'oot  warmer 

Grid 

Griddle 

Grill 

Hair  dryer 

Hair   singe 


Heating  rod 

Home  ironing  machine 

Illuminated  mirror 

Heating  pad 

Illuminated   table   ornament 

Immersion  heater 

Indirect  lighting  portable 

Limousine  telephone  set 

Massage  vibrator 

Mission  portable 

Ozonator 

Percolator 

Piano  lamp 

Plate  warmer 

Radiator 

Reading  lamp 

Samovar 

Saute   pan 

Sewing  machine  motor 

Smoothing  glass 

Teakettle" 

Toaster 

Toaster-stove 

Toaster-stove  and  griddle 

Traveling  iron 

Traveling  stove 

Ltility  motor 

\'acuum  cleaner 

Waffle  iron 

Washing  machine 

Water  cup 

Water  heater 

Writing  desk  lamj) 

For  Older  People 

Battery   candle 

Bed  lainp 

Ceiling  clock 

Egg  cooker 

Electric  bath   cabinet 

Foot  warmer 

Hearing  devices 

Heating  pad 

Immersion  heater 

Medical  battery 

Medical  coil 

Milk  bottle  or  food  warmer 

Nurse  signal 

Ozonator 

Ozone   blanket 

Perfumer  and  disinfector 

Radiator 

Regulating  socket 

Sterilizer 

Toaster 

Toaster-stove 

Vaporizer 

Ventilating  fan 

Vibrator 

Water  heater 
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What   is  New  in    Electrical  Equipment? 


Better  Switch  and  Bus  Equipments 

By  E.  O.  Sessions 

IVlays  and  outages  due  to  short  circuits  and  switching 
mistakes  have  ever  lieen  serious,  but  with  increasing  sizes  in 
generation  units  the  significance  of  better  equipment  in 
switches  and  bus  supports  is  very  apparent  to  anyone.  We 
now  liave  units  of  30,000.  25.000.  ;i0.000  and  35,000  kw.  with 
.")0,()on  units  already  designed,  and  engineers  are  to-day  de- 
manding better  switches  with  guaranteed  minimum  millivolt 
drop  under  full  load,  fixed  frequency  and  temperature;  such 
switches  can  only  be  manufactured  with  special  care,  and 
materials.  The  use  of  solid  copper  forgings  has  made  pos- 
sible great  savings  in  energy  formerly  lost  through  use  of 
poor  design  and  cast  copper  parts  in  switch  construction. 
Another  waste  in  energy  is  found  in  the  various  clamp  de- 
vices that  are  used  on  the  buses,  supporting  cables,  etc.  The 
elimination  of  this  waste  can  be  obtained  by  the  use  of  non- 
magnetic materials  in  the  construction  of  the  clamping  mem- 
ber or  the  supporting  device  of  the  conductors.  Phosphor 
bronze  bolts,  when  machined  from  solid  rod,  have  great 
strength  and  are  superior  to  brass  or  other  metals.  The 
porcelain  factor  is  one  often  neglected  by  the  designing  en- 
.gineer,  primarily  owing  to  a  multitude  of  other  details  seem- 
ingly of  more  importance.  It  may  almost  be  said  that  the 
entire  system  is  dependent  upon  the  insulating  properties 
and  strength  of  the  station  porcelain,  whether  this  be  on 
switches  or  on  bus  supports.     Porcelain  manufactured  by  the 


Kig.  1 

wet  process  has  greater  strength  than  that  of  any  other 
process  and  is,  therefore,  used  exclusively  for  all  classes  of 
important  devices  and  fittings.  Such  porcelain  can  be  equip- 
ped with  well  cushioned  mechanical  clamps  for  the  proper 
support  of  its  hardware.  The  use  of  cement  in  any  form 
■  should  lie  avoided.  The  design  should  permit  a  test  with 
combined  high  frequency  and  high  potential  of,  say,  4  to 
T/z  times  greater  than  the  service  voltage,  and  on  high  capa- 
city service  due  allowance  must  l)e  made  for  "spill  over" 
trriubles.  This  usually  re(|uires  very  heavy  and  rugged  por- 
celain. 

The  (iciu-ral   Devices  &:   h'illiiigs  (.'ompany  have  recently 


lurnished  much  switch  and  bus  support  equipment  for  three 
of  the  largest  power  plants  on  the  continent,  and  a  descrip- 
tion of  a  few  of  these  new  designs  are  shown  here  for  the 
first  time.  Fig.  1  shows  side  view  of  a  back  connected  posi- 
tive  lock  type   switch   with   a   rating  on   680  and   68   basis   of 


Fig.  2 

6,000  amperes  and  600  volts,  60  cycles  and  20  degrees  F.  limit 
rise.  These  are  the  only  switches  ever  provided  with  a 
positive  lock  which  is  thrown  in  or  out  with  the  switch  handle. 
The  studs  are  milled  from  solid  copper  forgings  and  slotted 
7    inches    deep    for   bus    insertions.      The    studs    can    also    be 
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slotted  for  vertical  buses.  All  contacts  are  ground  to  reduce 
the  millivolt  drop  to  lowest  possible  point.  All  hardware, 
bolts,  nuts,  spring  washers,  etc.,  are  of  phosphor  bronze, 
turned  from  solid  rod.  The  clips  are  of  Sigamond  spring 
copper;  the  blades  are  extra  hard  drawn  pure  blading  cop- 
per; the  handle  fork  and  entire  lock  are  of  Hertz  non-mag- 
netic metal;  and  the  handle  itself  is  of  black  fibre  made 
from  rings  turned  to  sizes  and  treated.  This  switch  is  made 
in  sizes  up  to  16,000  amperes;  above  10,000  amperes  all  sizes 
are  equipped  with  double  cushion  locks  and  interferences. 
Fig.  2  shows  a  special  generator  bus  switch  rated  at 
2.000  amperes  and  15,000  volts,  and  mounted  on  a  patented 
malleable  iron  bridge  base.  The  positive  type  lock  is  especi- 
ally heavy  and  very  rugged.  The  clip  block  is  a  single  piece 
copper  forging,  slots  6  inches  deep.  Fig.  3  shows  a  15,000 
volt  special  extra  heavy  clamp  type  bus  support  for  holding 
heavy  vertical  buses  and  arranged  to  be  mounted  in  and 
between  a  36-in.  compartment.  Fig.  4  is  also  special  and 
extra  heavy.  It  is  arranged  for  syi  in.  copper  tubing  in- 
sulated for  13,200  volts.     It  is  adjustable  all  around,  and  can 


Fig.  5 
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be  removed  from  the  bus  with  power  on  bus.  Fig.  5  shows 
a  single  support  to  take  one  phase  leg  from  the  main  support. 
It  is  arranged  for  mounting  on  two  parallel  pipes  and  is  built 
to  clamp  the  bus  and  not  for  contact.  Fig.  6  shows  a  heavy 
contact  type  bus  support  for  15.000  volt  service.  This  sup- 
port is  adjustable  all  around.  All  porcelain  is  tested  with 
high  frequency  at  220  to  280,000  cycles  and  is  also  given  a 
combined  high  potential  60  cycle  and  high  frequency  test 
of  275,000  cycles  before  shipping,  and  this  test  is  with  all 
hardware  and  equipment  in  place.  All  shipments  are  packed 
in  cartons,  each  unit  complete. 

This  was  the  first  company  to  build  switches  with  a 
guaranteed  millivolt  drop,  and  on  both  the  "heavy  capacity" 
and  the  "central  station"  standards.  Copper  forgings  are 
used  entirely  for  all  switch  work  and  terminals.  The  por- 
celain used  has  no  equal  for  design  or  strength,  and  is  guar- 
anteed to  be  wet  process  entirely.  Corrugated  "Post"  type 
for  voltages  up  to  66,000  are  stocked.  Floor  and  wall 
tubes  and  bushings  are  also  stocked  up  to  35,000  volts  and 
can  be  furnished  up  to  150,000  volts.  Their  exhibit  of  porce- 
lain is  the  largest  in  the  country,  and  in  fact,  anywhere 
outside  of  an  insulator  factory.  The  trade  mark  "G.D.F." 
means  "Good  Designs  First,"  and,  taken  with  the  slogan  of 
"Quality  and  Service"  are  exemplified  through  the  electros 
herein   shown. 


Hangers  for  Conduit  and  Open  Wiring 

Several   types   of  girder   clamps   and   conduit   clips   have 
been   developed   by   the   Thomas   Wrigley   Company,   of  416 


South  Dearborn  Street,  Chicago,  to  facilitate  the  work  of 
suspending  electric  lines  from  steel  beams.  The  clamps  are 
made  adjustable  so  that  they  will  fit  beams  ranging  in  width 
from  2  inches  to  7  inches.     As  indicated  by  the  dotted  line 
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Fig.  1  — Conduit  Clamp  attached  to  I-Beam 

in  Fig.  1,  the  clip  can  be  used  for  conduit  runs  which  are 
either  parallel  to  or  at  right  angles  with  the  length  of  the 
girder. 

If  the  clamps  are  to  be  used  for  supporting  wires,  they 
are    furnished    equipped    with    a    metal    cross-arm,    to    which 


Fig.  2— Clamp  used  with  Cleat  Construction 

cleats  are  attached.  Where  many  lines  are  to  be  strung 
parallel  to  each  other  the  metal  cross-arms  are  made  of 
sufficient  length  to  carry  the  entire  number  of  necessary  por- 
celain cleats. 


200  Watt  Nitrogen  Reflector 

The  200-watt  gas-filled  tungsten  lamp,  when  equipped 
with  an  efficient  and  broadly  distributing  reflector,  gives  gen- 
eral lighting  of  ample  intensity  for  ordinary  manufacturing 
operations  in  20  x  20-foot  bay,  or  unit  area.  This  means  good 
lighting  is  obtainable  for  an  energy  consumption  of  0.5  watts 


per  square  foot.  The  new  X-Ray  No.  575  silvered  mirror 
reflector,  shown  herewith,  has  been  developed  for  use  with 
this  lamp.  It  is  of  the  Beehive  type,  gives  a  broad  distribu- 
tion of  light  and  effectively  conceals  the  lamp  from  direct 
view  along  the  ordinary  line  of  vision.  It  gives  a  remark- 
ably uniform  illumination  on  the  working  plane.     The  dual 
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system  of  corrugations  shown  on  the  illustration  effectively 
breaks  up  the  light  from  the  concentrated  filament  of  the 
200-watt  lamp,  eliminating  images  of  the  filament,  streaks  and 
striae   in   the   illuminated    field. 

This  reflector  may  also  be  used  with  the  150-watt  vacuum 
lamp.  With  this  lamp  the  light  distribution  is  practically 
the  same  as  that  secured  with  the  200-watt  lamp,  except  that 
the  candle  power  values  are  correspondingly  lower. 

This  reflector  is  the  first  of  a  complete  line  of  industrial 
lighting  reflectors  for  all  sizes  of  gas-filled  lamps,  which 
this  companj'  contemplates  placing  on  the  market  in  the  near 
future. 


A  Disconnecting  Switch  with  Torsional-Balanced  Blade 

A  simple  disconnecting  switch  designed  to  economize  in 
the  matter  of  insulators,  copper,  framing  and  space  is  shown 
in  different  positions  in  the  accompanying  illustration,  as 
made  by  the  Minerallac  Electric  Company,  400  South  Hoyne 
Avenue,  Chicago,  III.  The  switch  proper  consists  of  two 
blades  that  move  in  opposite  directions.     When  closing  the 


usual  knife  disconnecting  switch,  there  is  a  thrust,  which 
necessitates  a  support  to  receive  it.  On  account  of  the  tor- 
sional-balanced  blades  in  the  switch  shown,  however,  no  sup- 
port is  required.  By  doing  away  with  insulators,  leakage 
of  course  is  eliminated.  The  switch  is  operated  by  a  handle 
and  is  automatically  locked  in  any  position.  It  c'Sn  be  oper- 
ated, it  is  said,  in  a  closed  compartment  through  a  1-in.  hole. 
The  self-locking  feature  is  obtained  by  means  of  geared  con- 
struction. 


Canada  Sales  Co.  New  Offices 

The  Canada  Sales  Company  have  removed  their  sales- 
room to  165  Church  Street,  Toronto,  phone  Main  4219, 
where  they  have  a  bright  attractive  showroom  for  the  con- 
venience of  the  trade.  Electric  fixtures  and  bowls  are  illum- 
inated. Dealers  are  at  liberty  to  bring  their  customers  in 
and  sell  them  from  the  samples.  A  branch  office  and  show- 
room will   ])e  opened   in   Montreal  shortly. 


New  Electric  Bench  Jointer 

The  Crescent  Machine  Company,  Leetonia,  Ohio,  liave 
developed  a  small  four-inch  electric  jointer  to  do  such  jobs 
as  are  ordinarily  done  by  hand  with  a  plane  and  square.    The 


machine  is  furnislicd  with  a  round  safety  head,  tilting  fence 
for  level  work,  automatic  guard  and  rear  table  for  rabbetting. 
The  jointer  and  motor  are  direct  connected  and  are  mounted 
on  a  common  sub-base.  The  knives  are  four  inches  long  and 
the  over-all  dimensions  of  the  machine  are  20  in.  x  18  in. 
X  9  in.  high.     The  net  weight  is  90  pounds.     In  one  opera- 


tion this  machine  will  do  the  same  work  that  requires  a 
number  of  operations  when  done  with  a  plane  and  square. 
The  motor  has  an  output  of  Y^  horse-power;  it  is  manufac- 
tured by  The  Robbins  &  Myers  Company,  Springfield,  Ohio. 


Electrically  Operated  Rubbing  and  Polishing  Machine 

One  of  the  important  elements  in  the  cost  of  any  piece 
of  furniture  is  the  finish  and  polish  given  to  it.  In  the  older 
methods  where  polishing  was  done  by  hand  this  involved 
very  tedious  and  costly  work.  A  number  of  pneumatically 
operated  rubbing  and  polishing  machines  have  been  de- 
veloped, but  many  of  these  are  very  noisy  in  operation  and 
entail  considerable  investment  because  of  the  necessary  air 
compressor  equipment.  An  electrically-driven  machine  for 
this  purpose  has  recently  been  developed  for  this  purpose 
which  is  believed  to  be  a  marked  advance.  As  shown  in  the 
illustration,  it  is  a  completely  enclosed  compact  outfit  con- 
nected by  flexible  cord  to  anj'  lighting  outlet.     It  contains 


a  one-quarter  horsepower  motor  controlled  by  a  simple  snap 
switch.  This  motor  is  connected  by  suitable  mechanical 
means  so  as  to  oscillate  the  two  pads  on  the  bottom  of  the 
machine.  These  felt  pads  are  5}/^  x  iYi  inches  in  area  and 
are  given  an  oscillating  motion  400  times  per  minute  in  the 
direction  of  the  longer  dimension  of  the  machine.  These 
pads  can  be  readily  removed  in  a  few  seconds  by  the  pres- 
sure of  a  finger.  To  this  can  be  afiixcd  sandpaper  or  other 
grinding  or  rubbing  surfaces.  This  machine  is  being  sold 
through  Bagge's  Export  Combine,  5:)  West  Jackson  Boule- 
vard,  Chicago,   111. 
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A  Durable  Receptacle 
Owing  to  the  fragility  of  porcelain  it  is  not  adapted  to 
the  rough  usage  experienced  in  many  industrial  plants,  and 
the  use  of  composition  electrical  appliances  is  constantly  in- 
creasing in  this  field  because  of  their  durability.  Harvey 
Hubbell,   Inc.,   have   recently   placed   on   the   market   a   com- 


bination current  tap  and  lamp  receptacle  made  of  a  tough 
heat  proof  composition,  capable  of  withstanding  hard  usage. 
While  this  device  was  primarily  designed  to  meet  industrial 
conditions,  it  is  equally  adapted  to  household  uses.  It  is 
fitted  with  standard  contacts  and  is  interchangeable  with  the 
complete   line   of   Hubbell   T-slot   wall  and   flush   receptacles. 


Personal 

Mr.  W.  H.  Stapleton  is  acting  superintendent  of  the  Niag- 
ara, Welland  and  Lake  Erie  Railway,  Welland,  Ont.,  during 
the  illness  of  the  superintendent,  Mr.  F.  J.  Boyd. 

Mr.  W.  Norris,  formerly  general  manager,  chief  engi- 
neer and  purchasing  agent  of  the  Chatham,  Wallaceburg  and 
Lake   Erie    Electric    Railway   Company,   has   been   appointed 


general  superintendent  of  that  road.  Mr.  A.  C.  Johnstone 
has  been  appointed  accountant,  and  Mr.  L.  W.  Mitchell,  To- 
ronto, treasurer  and  purchasing  agent  of  the  C.  N.  R.,  has 
also  been  appointed  purchasing  agent  of  the  C.  W.  &  L.  E. 

Mr.  Geo.  L.  Guy  has  been  appointed  consulting  elec- 
trical engineer  to  the  Public  Utilities  Commission  of  the 
province  of  Manitoba,  wliich  is  in  the  process  of  re-con- 
struction. 

Mr.  Walker,  who  superintended  the  changing  of  the  en- 
tire electric  system  of  the  town  of  Newmarket,  is  now  in 
charge  of  the  Metropolitan  electrical  sub-station  on  Queen 
Street,   Newmarket. 

Mr.  L.  C.  Fritch  has  been  appointed  general  manager  of 
the  Chatham,  Wallaceburg  and  Lake  Erie  Railway  System. 
Mr.  Fritch  was  formerly  general  manager  of  the  C.  N.  R. 
eastern  lines,  and  will  now  occupy  the  dual  position. 


Obituary 

Col.  D.  C.  Cameron  of  Quebec,  formerly  a  director  of 
the  Quebec  Railway,  Light,  Heat  and  Power  Company,  is 
dead. 

W'.  H.  Nix,  for  many  years  head  roadmaster  of  the  To- 
ronto Railway  Company's  system,  died  in  Wellesley  Hos- 
pital on  October  14th. 

Mr.  C.  B.  Hunt,  one  of  London's  best  known  citizens 
and  familiar  to  electrical  men  all  over  the  Dominion  through 
his  intimate  connection  with  the  London  Electric  Company, 
is  dead. 


Current  News  and  Notes 


Balgonie,  Sask. 

The  Balgonie  Rural  Telephone  Company  are  proceeding 
with  the  erection  of  a  quantity  of  poles,  total  extensions  to 
cost  $9,500. 

Bay  of  Islands,  Nfld. 

Jos.  Salters  &  Sons,  Commercial  Street,  North  Sydney, 
C.  B.,  have  made  application  for  permission  to  develop  water 
powers  near  Bay  of  Islands,   Nfld. 

B  cause  jour,  Man. 

The  Town  of  Beausejour  has  decided  to  take  over  the 
transmission  line  between  Saldo  and  Beausejour,  owned  by 
the  city  of  Winnipeg,  at  a  cost  of  $7,500.  A  by-law  has  been 
passed  by  the  town,  providing  for  an  appropriation  of  $15,- 
000  for  the  purpose  of  acquiring  the  line  and  installing  an 
electric  lighting  system  here. 

Calgary,  Aha. 

R.  S.  Kelsch,  consulting  engineer,  Montreal,  is  reported 
as  stating  that  "there  is  no  other  city  in  Canada  the  size 
of  Calgary  that  can  compare  with  it  in  the  excellent  arrange- 
ment of  its  power  and  light;  in  the  equipment  of  the  plant 
and  sub-stations  and  in  the  efficient  arrangements  for  dis- 
tribution, as  well  as  in   the  business  management." 

Chapleau,  Ont. 

The  corporation  of  the  township  of  Chapleau  are  sub- 
mitting a  by-law  to  the  electors  on  November  15th  author- 
izing a  ten-year  franchise  agreement  with  the  Chapleau 
Electric   Light  and   Power   Company. 

Fort  William,  Ont. 

At  the  recent  meeting  of  the  utilities  committee,  the  man- 
ager's report  for  October  showed  a  gain  of  24  telephone  sub- 


scribers  and   of   29   light   consumers.      The    net   loss    on    the 
electric  railway  for  October  was  $5,308.13. 

Guelph,  Ont. 

The  Bell  Telephone  Company  are  erecting  a  new  ex- 
change at  Guelph  and  will  cut  in  the  service  about  the  15th 
of  December. 

Kaslo,  B.  C. 

The  British  Columbia  Telephone  Company  have  pur- 
chased a  property  in  Kaslo  on  which  to  locate  their  new 
exchange   building. 

Kingston,  Ont. 

The  Utilities  Commission  of  Kingston  have  finally  ac- 
cepted the  offer  of  the  Gananoque  Light  and  Water  Supply 
Company  to  use  their  surplus  power  delivered  at  2,300  volts, 
the  cost  to  be  three-quarter  cents  per  kw.h.  Mr.  Campbell, 
president  of  the  company,  reserves  tlie  right  to  utilize  up 
to  200  h.p.  for  his  own  purposes. 

Dissatisfaction  with  the  way  the  new  rates  are  working 
out  in  the  city  of  Kingston  is  being  freely  expressed  by  the 
consumers.  It  is  evident  that  the  system  of  charging  is  not 
entirely  suitable  for  existing  conditions  in  that  city.  Within 
the  last  few  days  a  new  offer  has  been  made  to  the  city 
by  Mr.  B.  R.  Newton,  of  Arden,  who  claims  to  have  a  water 
power  some  fifty  miles  from  Kingston  capable  of  developing 
2,000  horsepower  with  a  minimum  of  1,000  horsepower.  Mr. 
Newton  offers  to  sell  this  water  power  to  the  city,  retaining 
only  such  small  portion  of  it  as  would  be  required  to  drive 
his  own  mills. 

Le  Pas,  Man. 

A  by-law  will  be  submitted  at  the  municipal  elections  at 
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the  end  of  the  year  to  raise  $13,000  for  the  construction   of 
a   municipal   telephone   system. 

Certain  water  powers  in  the  vicinity  of  Le  Pas  are  benig 
investigated,  and  it  is  believed  that  Lynx  Falls,  near  Setting 
Lake,  some  100  miles  from  the  town,  may  prove  the  most 
satisfactory  source  of  supply. 

Levis,  Que. 

The  Bell  Telephone  Company,  which  some  time  ago 
acquired  the  property  of  the  National  Telephone  Company 
at   Levis,  St.  Romuald  and  Chaudiere,  is  now  in  possession. 

London,  Ont. 

The  Public  Utilities  Commission,  London,  Ont.,  are 
contemplating  the  installation  of  an  ornamental  lighting 
system   in   Market   Square,   to  cost   $2,700. 

Montreal,  Que. 

Mr.  John  Sise,  the  general  manager  of  the  Bell  Tele- 
phone Company,  announces  that  the  company  are  taking 
steps  to  reduce  the  cost  of  the  service  in  the  Montreal  out- 
lying districts. 

The  Eugene  F.  Phillips  Electrical  Works,  Limited,  Mont- 
real, have  received  a  contract  from  the  Shawinigan  Water 
and  Power  Company  for  2,500  feet  of  500,000  cm.  3  conduc- 
tor 12,000  volt  paper  insulated,  lead  covered  and  armoured 
submarine  cable.  The  cable  will  be  laid  in  the  St.  Charles 
River,    Quebec. 

Niagara  Falls,  Ont. 

The  by-law  submitted  on  November  4  authorizing  a  con- 
tract with  the  Hydro-electric  Power  Commission  of  Ontario 
for  a  supply  of  power  was  carried.  Debentures  to  the  amount 
of  some  $14,000  will  be  issued  to  purchase  sub-station  and 
distribution   equipment. 

Ottawa,  Ont. 

The  Diaphone  Signal  Company  has  been  incorporated 
with  head  office  at  Toronto  and  capital  of  $825,000. 

Otterville,  Ont. 

A  by-law  was  submitted  on  Novernber  5th  to  the  rate- 
payers of  Otterville,  Ont.,  authorizing  a  contract  with  the 
Hydro-electric    Power    Commission. 

Renfrew,  Ont. 

The  town  council  has  passed  a  resolution  authorizing 
the  power  development  committee  of  the  council  to  take  up 
the  matter,  with  the  Hydro-electric  Power  Commission  of 
Ontario,  of  obtaining  a  power  supply  from  the  Madawaska 
River  or  some  other  suitable  source.  It  is  believed  that  one 
of  the  town's  customers,  the  Munitions  Company,  may  next 
year  require  as  much  as  2,000  h.p. 

Rossland,  B.C. 

For  the  year  ending  August  31  last  the  gross  earnings 
of  the  West  Kootenay  Power  and  Light  Company  totalled 
$388,193,  and  the  operating  expenses  $106,296,  leaving  a  bal- 
ance of  $281,896,  a  decrease  of  $13,421.  This  enabled  the 
company  to  pay  its  fixed  charges,  dividends  on  the  preferred 
and  common  stocks  and  add  to  the  profit  and  loss  account 
the  sum  of  .$29,578,  leaving  that  account  at  the  31st  of  Aug- 
ust, 1915,  at  $331,640.  The  following  officers  and  directors 
were  re-elected  at  a  meeting  held  in  Montreal  on  November 
6:  President,  Mr.  Chas.  R.  Hosmcr;  vice-president  and  gen- 
eral manager,  Mr.  L.  A.  Campbell;  directors,  Messrs.  Frank 
Paul,  (ieo.  F.  Benson,  W.  J.  Shaughnessy,  Walter  R.  Baker, 
C.V.O.,  and  I'.tlvvin  Hanson;  secretary-treasurer,  Mr.  F.  E 
McNally. 

Sarnia,  Ont. 

The  city  council  of  Sarnia,  Ont.,  have  decided  to  sub- 
mit a  by-law  to  the  people  at  the  January  elections  authoriz- 
ing a  contract  with   the   Hydro-clcctric   Power  Commission. 


Sherbrooke,  Que. 

Considerable  trouble  developed  recently  at  the  Lake 
Magog  power  dam,  maintained  jointly  by  the  power  interests 
in  the  vicinity  of  Sherbrooke.  As  a  result  of  the  uncertainty 
which  this  condition  has  produced  it  is  suggested  that  power 
be  brought  in  from  the  lines  of  the  Shawinigan  Water  and 
Power  Company,  which  already  reach  to  Windsor  Mills. 

Southampton,  Ont. 

Estimates  will  be  secured  from  the  Hydro  Commission 
on  the  cost  of  installing  a  distribution  system  in  Southamp- 
ton, Ont. 

Sudbury,  Ont. 

The  town  council,  Sudbury,  Ont.,  are  contemplating  the 
installation  of  a  lighting  system  to  light  the  Sudbury-Copper- 
Cliflf  Road,  about  ten  miles  in  length.  Lamps  would  be  sus- 
pended from  the  poles  of  the  Sudbury-Copper  Cliff  Sub- 
urban Electric  Railway   Company. 

Toronto,   Ont. 

By-laws  will  probably  be  submitted  at  the  year-end  elec- 
tions throughout  the  municipalities  interested  in  a  hydro- 
electric radial  road  between  Toronto  and  Sarnia.  It  has 
been  suggested  that  the  present  Toronto  to  Guelph  road, 
on  which  considerable  construction  work  has  been  done 
by  C.  N.  R.  interests,  may  be  taken  over,  and  Sir  Adam  Beck 
is  quoted  as  saying  that  this  question  will  have  been  settled 
before  the  end  of  this  year. 

Vancouver,  B.C. 

Mr.  R.  F.  Hayward,  manager  of  the  Western  Canada 
Power  Company,  recently  delivered  an  illustrated  lecture 
before  the  Vancouver  branch  of  the  Canadian  Society  of 
Civil  Engineers  on  the  Mexican  Light  and  Power  Company's 
plant. 


FLASHING    RECEPTACLE 

60e  each 
A   simple,   reliable   flasher   that   will  work. 

You  can  adjust  it  to  any  time  you   want.     Simply  turn 

a  screw  to  right  or  left, 

SIMPLE  DURABLE 

EFFICIENT  RELIABLE 

The  porcelain  is  of  highest  grade.     The  contact  points 

are  carefully  made  insuring  perfect  insulations. 

By  a  fortunate  purchase  wc  are  able  to  offer  them  to  the 

trade  in  dozen  lots  at  $7.00  per  dozen— Single  65c  each. 

Order  at  once  for  the  supply  is  limited. 

M  ACEY  SIGN  SERVICE,  293  W,.t  Kin.St.,  Toronto 
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UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

(or  street  lighting 


PAPER  INSULATED  CABLES 

of  ail  descriptions 


RUBBER  INSULATED  CABLES 

to  every  specification 

BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees.     • 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce'  per- 
fect wires  and  cables  of  every  kind. 

Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory    MONTREAL 
Branches      Toronto       Winnipeg       Calgary       Vancouver 
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Advei  tiscinents    under    "Situation    Wanted"    or    "Situation    \'acanl"    aic    charged    at    two    cents    a 
word  per  insertion,  minimum  charge  50  cents. 

Advertisements  for  tenders,  equipment,   wanted   or   for  sale,   etc.,   or  miscellaneous,   are  charged   at 
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All  advertisements  must  be  in  the  publisher's  hands  by  the  10th  or  23rd  of  the  month  to  insure  in 
sertion  in  the  subsequent  ibsue. 


Tenders  Wanted 


The  Toronto  Electric  Commissioners  will  be 
glad  to  receive  tenders  for  overhead  line  con- 
struction work.  Particulars  may  be  obtained  on 
application  to  the  Purchasing  or  Engineering 
Departments,  15  Wilton  Avenue.  Tenders  must 
lie  addressed  to  the  Chairman,  sealed  and  en- 
dorsed "Tenders  for  Overhead  Line  Construction 
Work,"  to  be  delivered  as  soon  as  possible.  The 
lowest  or  any  tender  not  necessarily   accepted.    '2-' 


CONSTRUCTION  PLANT 
FOR  SALE 

Steam  and  t,;entrifugal  Pumps,  Rock  Drills, 
Air  Compressor,  Marion  Electric  Sliovel,  IJj  yd. 
Dipper,  10  x  IG  Porter  Locomotive,  standard 
gauge,  4-yd.  Steel  Dump  Cars,  standard  gauge. 
Derricks,  Band  Saw,  Cowan  Jointer- Planer,  Bolt 
Machine,  Shaper,  Lathe.  (i(i  Cycle  Motors,  15-30- 
t^-'A-Vi"  h.p.,  02.5  K.W.  Generators,  8-10-12-16 
C.I.   Water   Pipe,  Tees,   Ells,  Etc. 

For  terms  and   further  information  apply  to 
J,   F.   McGRAW,  Siipt.   of  Construction, 
Ontario  Power  Company. 
21-22  Niagara    Falls.    Ont. 


The  Public  Utility  and  the  Press 

Discussing  relations  with  tlie  press,  the 
public  and  municipalities,  in  a  recent  ad- 
dress before  the  Norfolk  (Va.)  Rotary 
Club,  Mr.  E.  C.  Hathaway,  assistant  gen- 
eral manager  of  the  \'irginia  Railway  and 
Power  Company,  remarked  that  the  pul)- 
lic  service  corporations  are  the  only 
clients  of  the  press  who  pay  their  good 
money  for  advertising  space  and  at  the 
same  time  are  criticised  unmercifully  by 
men  whose  knowledge  of  the  business 
criticised  is  on  a  par  with  their  familiarity 
with  Hebrew  or  Sanskrit.  Paraphrasing 
Lincoln's  saying,  Mr.  Hathaway  added: 
"You  can  please  all  of  the  people  part 
of  the  time,  buf  you  cannot  please  all 
of  the  people  all  of  the  time."  Public 
service  companies  are  business  ventures, 
selling  public  necessities  that  enter  into 
our  daily  life.  As  they  are  always  be- 
fore the  people,  criticism  is  natural.  It 
is  unfortunate  that  in  the  majority  of 
cases  the  stock  in  these  companies  is  not 
held  locally;  theoretically  it  should  be 
held  in  the  cities  in  which  they  operate. 
In  the  majf)rity  of  cases  electric  railways, 
lighting  plants  and  gas  companies  were 
originally  local  concerns  and  were  only 
fairly  successful  at  first.  The  rapid 
growth  of  the  towns  in  which  they  oper- 
ated made  large  expenditures  necessary 
for  extensions,  betterments  and  improve- 
ments. The  financing  could  not  be  done 
locally,  and  as  a  result  the  stockholders 
sold  out.  usually  at  good  profits,  to  syn- 
dicates that  had  the  money-raising  ability. 

On  the  subject  of  what  the  corpora- 
tions owe  tbc  public,  Mr.  Hathaway  said 
that  tlic  obligation  is  clear.  They  owe 
the  best  possible  service  that  can  be  giv- 
en,  consistent  with   a   fair  return   on   the 


capital  invested,  plus  the  proper  up-keep 
of  the  property.  Proper  up-keep  means 
the  adoption  of  every  modern  device 
and  iiuprovement  which  makes  for  econ- 
omy hotli  to  consumer,  the  constant 
supervision  of  delivery  to  insure  satis- 
faction, and  proper  hearing  and  attention 
for  all   just   complaints.      Education   and 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52   Queen  Street 


OTTAWA 


Lighting   Schedule 
December,  1915 

Courtesy  of  the  National  Carbon  Company,  Cleveland, 


Date 

Light 

Date 

Extinguish 

No.  of 
Houia 

Dec.  1 

5  00 

Dec.  2 

3  30 

10  30 

2 

5  00 

3 

4  50 

11  50 

3 

5  00 

4 

6  00 

13  00 

4 

5  00 

5 

6  30 

13  30 

5 

5  00 

6 

6  30 

13  30 

6 

6  00 

7 

0  30 

13  30 

7 

5  00 

8 

6  30 

13  30 

8 

5  00 

9 

6  30 

13  30 

9 

5  00 

10 

(J  30 

13  30 

10 

5  Off 

11 

6  30 

13  30 

11 

5  00 

12 

6  30 

13  30 

12 

10  10 

13 

6  30 

8  20 

13 

U  10 

14 

6  30 

7  20 

15 

0  10 

15 

6  30 

6  20 

16 

1  20 

16 

6  40 

5  20 

17 

2  20 

17 

6  40 

4  20 

18 

3  20 

18 

6  40 

3  20 

19 

4  20 

19 

(i  40 

2  20 

20 

No    Light 

20 

No   Lijjlit 

21 

No   Light 

21 

No   Light 

22 

5  00 

22 

7  00 

2  00 

23 

5  00 

23 

8  00 

3  00 

24 

5  00 

24 

9  10 

4  10 

25 

5  10 

25 

10  10 

5  00 

2fi 

5  10 

26 

11  10 

6  00 

27 

5  10 

28 

0  10 

7  110 

28 

5  10 

29 

1  20 

8  10 

20 

5  10 

30 

2  30 

9  20 

30 

5  10 

31 

3  40 

10  30 

31 

5  10 

Jan.  1 

4  40 

11  30 

tliiiuglit  are  doing  for  the  comi)anies 
wbat  they  could  not  do  for  themselves; 
tliercfore  it  behooves  them  to  help  this 
education  by  getting  out  into  the  open 
and  telling  the  people  what  they  are  do- 
ing, what  they  are  trying  to  do,  and  what 
thev  expect  to  do  in  the  future. — N.  E. 
L.   A.   Bulletin. 


Mort^a^e 


Sale 


Tolal   \UnivH   241.20      -o-m 


of 

Valuable  Electric  Light  and  Power 
Plant,  fully  equipped  and  installed, 
together  with  twenty-year,  exclusive 
franchise  for  operation  of  same  in 
TOWN  OF  WATROUS.  SAS- 
KATCHEWAN. 

IN   THE   SUPREME   COURT 

JUDICIAL    DISTRICT    OF    SASKATOON 

BETWEEN. 

THE   UNION   TRUST   COMPANY,    LIMITED. 

Plaintiff 

and 

THE  WATROUS  ELECTRIC  LIGHT,  POWER 

&    TRACTION    COMPANY,    LIMITED,    and 

Others, 

Defendants 

I'm  Miaiit  to  the  Order  of  the  Honouvable  Mr. 
Justice  Elwood,  dated  the  16th  day  of  Decem- 
ber. 1014,  there  will  be  offered  for  sale  by 
PUBLIC  AUCTION,  with  the  approbation  of 
the   Honourable   Mr.   Justice   Elwood   on : — 

MONDAY,  the  22nd  day  of  November,  A.D. 
1915,  at  the  hour  of  TWO  o'clock  in  the  after- 
noon, at  the  Court  House,  in  the  City  of  Saska- 
toon, in  the  Province  of  Saskatchewan,  by  the 
Sheriflf    for    the    Judicial    District    of   Saskatoon. 

1.  Lot  9,  in  lilock  142,  according  to  a  plan 
of  subdivision  of  part  of  Sections  21,  22  and 
27,  in  Township  31,  and  Range  25,  West  of 
the  second  Meridian  in  the  Province  of  Sas- 
katchewan, in  the  Townsite  of  Watrous  and 
registered  in  the  Land  Registration  District 
of   Saskatoon   as    Plan    No.    G.45. 

2.  ALL  that  valuable  and  fully  equipped  and 
operating  Electric  Light  and  Power  Plant 
situated  in  the  said  Town  of  Watrous,  con- 
sisting of  the  operating  plant  and  machinery 
installed  upon  said  Lot  9  as  above  described, 
anil  all  plant  and  machinery  used  in  connec- 
tion therewitli,  and  also  all  pole  lines,  wires 
and  buildings  erected  upon  the  streets  and 
lanes   of   the   said    Town   of   Watrous. 

H.  ALL  that  valuable  franchise  consisting  of  an 
agreement,  with  the  Town  of  Watrous,  giv- 
ing to  the  Company  the  exclusive  right  for  the 
period  of  twenty  years  from  tlic  2nd  day  of 
June,  1011,  for  furnishing  Electric  Light  and 
Power  to  the  Town,  and  constructing  and 
operating  a   system   of  street   railways   therein. 

The  whole  to  be  sold  as  a  going  concern.  This 
plant  has  been  in  continuous  operation  during 
the  past  three  years  or  thereabouts,  and  is  now 
in  operation,  furnishing  light  and  power  to  the 
Town    of   Watrous. 

Tlie  town  itself  is  a  divisional  point  on  the 
Grand  Trunk  Pacific  Railway,  in  the  Province 
iif  Saskatchewan,  and  tlie  Vendor  is  informed, 
gives    every    promise    of    substantial    growth. 

All    parties   have    leave    to   bid. 

TERMS  OF  SALE:— 25  per  cent,  of  the  pur- 
chase price  as  deposit  in  cash  at  the  time  of  the 
sale  and  the  balance  upon  the  transfer  being  duly 
confirmed.  The  premises  will  be  sold  subject  to 
any    unpaid    taxes. 

For  further  particulars  ami  conditions  of  sale 
apply  to  Messrs.  Elliott,  Macncil  &  Company, 
l!.n ristcrs,  Winnipeg,  Manitoba,  or  to  Messrs. 
McCrancy,    MacKenzic   &   Hutchinson,    Rarristers, 

.Saskatoon,  Sask. 

DATED  at  Saskatoon  this  17th  d;ty  of  Sep- 
tember,  A.D.   loin. 

McCrancy.    MacKcnzic    &    Hutchinson, 

\'cndor's    Solicitors. 
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Fixation  of  Atmospheric  Nitrogen 

It  has  been  said  that  our  civilization  is  almost  entirely 
dependent  on  the  first  four  to  six  inches  of  soil  covering 
the  surface  of  the  earth.  The  importance  of  a  proper  fer- 
tilization is  thus  self-evident.  The  three  most  important 
ingredients  of  fertilizers  are  phosphorus,  potassium,  and 
nitrogen — the  latter  probably  the  most  important  of  all. 
Unfortunately,  plant  life  of  every  sort  deprives  the  soil  of 
these  ingredients,  and  it  is  necessary,  therefore,  if  we  would 
preserve  our  civilization  and  advance  it,  that  these  ingredients 
be  replaced  systematically,  and,  of  course,  as  cheaply  as 
possible.  The  demand  for  fertilizer  has  of  late  years  ma- 
terially increased,  as  the  value  of  intensive  cultivation  has 
become  more  generally  recognized.  At  the  present  time 
artificial  fertilizers  are  supplied  largely  from  the  natural 
nitrate  deposits  in  Chili,  known  chiefly  as  Chili  saltpetre; 
but  it  has  been  estimated  that  this  source  of  supply,  with 
the  increasing  demands  likely  to  be  made  upon  it,  will  be 
exhausted  well  within  the  next  hundred  years.  It  follows 
that  the  production  of  a  suitable  substitute  is  a  question 
which  the  world's  chemists  and  engineers  are  now  con- 
fronted with — a  question  which  finds  its  solution,  in  part  at 
least,  in  the  fixation  of  atmospheric  nitrogen  by  means  of 
electrical  energy.  The  value  of  this  process  has  been 
proven,  but  to  date  the  production  of  fertilizer  by  this  meth- 
od has  not  been  rendered  sufficiently  economical  to  make 
it    a    commercially    attractive    proposition. 

In  the  Electrical  News  issues  of  May  1,  May  15  and  June 
1  several  electro-chemical  methods  for  the  fixation  of  at- 
mospheric   nitrogen    were    described,    the    information    being 


derived  from  a  paper  presented  recently  before  the  American 
Institute  of  Electrical  Engineers.  The  discussions  which 
usually  follow  the  reading  of  such  papers  before  the  Insti- 
tute have  just  been  made  public,  and  are  printed  elsewhere 
in  our  present  issue.  The  efficiency  of  the  several  processes 
described,  from  thermal  and  energy  standpoint,  is  so  low 
that  the  need  of  an  improvement  is  at  once  evident — so  evi- 
dent, indeed,  that  the  whole  subject  appeals  to  us  as  being 
one  of  the  most  likely  fields  for  research  looking  to  the 
application  of  modern  chemical  and  electrical  science  to  our 
industrial  development.  It  offers  not  only  the  possibility  of 
a  solution  of  the  problem  of  a  suitable  substitute  for  our 
present  fertilizers,  but,  since  the  by-products  of  one  chem- 
ical process  often  supply  the  raw  material  for  another, 
probabilities  of  still  greater  commercial  economies  are  im- 
mediately suggested.  This  discussion  opens  an  entirely  new 
and  apparently  almost  unlimited  field  for  chemical  and  elec- 
trical engineers  in  Canada.  With  our  great  waterways  for 
transportation  of  both  the  raw  material  and  the  finished  pro- 
ducts, together  with  an  estimated  undeveloped  horse-power 
anywhere  from  twenty  to  twenty-five  millions  at  present 
tied  up  in  our  waterfalls  and  running  to  waste,  and  with 
one  of  the  best  markets  in  the  world  right  at  home,  there 
seems  to  be  no  reason  why  Canada  should  not  become  the 
centre  of  the  greatest  electro-chemical  production  of  chem- 
ical  fertilizer  in   the  whole  world. 


Greatest  Aggregation  of  Power  Resources 

By  the  purchase  of  the  Ores  Falls  power  site  from  the 
Union  Bag  and  Paper  Company,  and  the  recent  agreement 
with  the  Laurentide  Power  Company,  the  Shawinigan  Water 
and  Power  Company  will  practically  control  the  most  import- 
ant water  developments  on  the  St.  Maurice  River,  P.  Q.,  and 
will  possess,  in  the  words  of  Mr.  J.  E.  Aldred,  the  presi- 
dent, the  greatest  aggregation  of  power  resources  under  one 
control  in  the  world.  The  company  have  also  interests  in 
the  Cedars  Rapids  Company,  the  Three  Rivers  Traction  Com- 
pany, and  the  Dorchester  Company  of  Quebec.  The  storage 
dam  now  being  constructed  at  the  mouth  of  the  Manouan 
River  by  the  St.  Maurice  Construction  Company  will  con- 
siderably increase  the  water  facilities  of  the  Shawinigan 
Company.  The  Gres  Falls  are  about  four  miles  below  Shaw- 
inigan, and  are  capable  of  developing  between  60,000  to  75,- 
000  horse  power,  but  there  is  no  intention  of  utilizing  the 
power  for  the  present. 

Mr.  Aldred  looks  for  a  large  increase  in  the  demand 
for  power  owing  to  the  possibilities  of  the  electric  furnace. 
The  Shawinigan  Company  have  decided  to  establish  a  new 
research  department,  which  will  investigate  the  subject  of 
electric  furnaces.  The  directors  are  putting  in  the  first 
unit  of  an  acetone  plant,  and  have  recently  started  to  manu- 
facture metallic  magnesium  and  are  considering  the  con- 
struction of  an  electric  steel  furnace. 

The  directors  of  the  Shawinigan  Company  have  declared 
a  dividend  of  1;4  per  cent,  for  the  quarter  ending  December 
31st,  which  is  the  third  increase  since  1911.  In  1914  the  total 
dividend  paid  was  6  per  cent. 


Winnipeg  River  Possesses  Great  Possibilities  in 
the  Production  of  Nitrate  Fertilizer 

During  the  past  few  years  tremendous  strides  have  been 
made  in  the  production  of  electro-chemical  products.  These 
industries,  requiring  as  they  do  large  quantities  of  electrical 
energy,  demand,  in  order  to  insure  an  economic  success,  that 
a  large  and  cheap  source  of  power  be  available.  It  is  in 
this  particular  that  our  water  powers  are  destined  to  play 
a   very    important    part,    and    the    industrial    development    of 
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Canada  will,  tu  a  large  extent,  be  dependent  npon  the  degree 
of   development   of  this  great    natural   resource. 

Among  the  most  nolalile  instances  of  electro-chemical 
development  is  the  production  of  artificial  fertilizer  from  the 
nitrogen  of  the  air.  The  demand  for  fertilizer  has  greatly 
increased  from  year  to  year,  and  is  at  present  chiefly  sup- 
plied by  natural  nitrate  from  Chili,  known  as  Chili  Saltpetre. 
It  has  been  estimated  by  authorities  that,  with  the  increas- 
ing demand  for  fertilizer,  the  Chili  Saltpetre  fields  will  be 
exhausted  in  the  next  sixty  years.  Realizing  how  essential 
it  was  to  find  a  substitute  for  this  natural  fertilizer,  chemists 
and  engineers  since  the  beginning  of  the  present  century, 
have  been  perfecting  an  electro-chemical  process  by  which 
nitrogen  can  be  taken  from  the  air  and  used  in  the  produc- 
tion of  artificial  fertilizer. 

The  consumption  of  electrical  energy  in  this  process 
is  so  vast  that  only  in  cases  where  cheap  water  power  is 
available  can  this  process  be  economically  utilized.  The 
Winnipeg  River,  for  example,  with  its  exceptionally  cheap 
and  abundant  water  powers,  furnishes  an  instance  of  avail- 
able power  capable  of  being  utilized  to  great  advantage 
in  the  production  of  artificial  fertilizer.  A  most  thorough 
power  investigation  has  been  carried  out  on  this  river 
by  the  Dominion  Water  Power  Branch.  This  investigation 
is  of  great  advantage  to  those  interested  in  the  river's  water 
powers,  in  that  it  renders  unnecessary  the  otherwise  long 
period  for  power  study  prior  to  development.  The  avail- 
able power  on  the  Winnipeg  River  is  capable  of  producing 
300,000  tons  of  artificial  fertilizer  per  year.  This  output 
would   be   sufficient   to   fertilize   5,000,000  acres   of  our  land. 

As  an  instance  of  what  has  been  accomplished  by  other 
countries  in  the  production  of  artificial  fertilizer,  may  be 
mentioned  the  Norwegian  exhibit  at  the  Panama- Pacific 
International  Exposition.  In  the  Norwegian  pavilion  there 
is  a  chart  which  shows  all  the  steps  in  the  electrical  fixation 
of  atmospheric  nitrogen;  see  reproduction  herewith.  The 
chart  illustrates  how  oxygen  and  nitrogen  of  the  air  are 
combined  and  converted  into  nitrates,  the  source  of  energy 
being  power  generated  from  water  falls.  This  electric  en- 
ergy is  transmitted  to  a  furnace  through  which  is  blown  a 
current  of  air.  The  furnace  consists  of  a  "flaming  arc" — 
an  arc  like  an  enormously  enlarged  street  lamp  stretched  by 


magnets  into  a  thin  circle  of  flame  some  six  feet  in  diam- 
eter. The  tremendous  heat  generated  by  this  arc  causes 
the  nitrogen  and  oxygen  of  the  air  to  comljine,  forming 
nitric  oxide  (NO),  which  can  be  converted  into  fertilizer. 
The  above  chart  is  based  on  the  establishment  at  Rjukan, 
where  a  water  power  station  is  located  capable  of  develop- 
ing 140,000  h.p.  This  chart,  with  the  following  explanation, 
carries  a  suggestion  as  to  how  the  water  powers  of  the  Win- 
nipeg River  may  be  utilized  in  producing  fertilizer: — 

1.  From  Rjukan,  a  water  power  station  of  140,00(1  h.p., 
the  current  is  conducted  to  the  furnace-house  through  sixty 
cables  of  a  length  of  three  miles  each. 

2.  By  blowers,  1,000,000,000,000  gallons  of  air  are  at 
Rjukan  driven  through  the  electric  furnaces  per  twenty-four 
hours. 

3.  The  heat  in  the  furnace,  exceeding  3,000  degs.  Centi- 
grade, brings  about  a  combustion  of  the  nitrogen  of  the  air 
resulting   in   the   formation   of   nitric   oxide. 

4.  These  hot  gases  (800  degs.  Centigrade)  are  being 
used  as  fuel  in  large  steam  boilers,  where  the  gas  temper- 
ature is  reduced  to  approximately  250  degs.   Centigrade. 

5.  By  water  coolers  the  heat  of  the  gases  is  reduced  to 
about   50  degs.   Centigrade. 

6.  By  remaining  some  time  in  large  oxidation  tanks 
the  nitric  oxide  gases  (NO)  are  transformed  into  nitrogen 
dioxide   (NO2). 

7.  In  passing  through  three  granite  towers  of  a  height 
of  twenty-three  meters  and  filled  with  quartz  sprinkled  with 
water,  the  nitrogen  dioxide  is  absorbed  by  the  water,  which 
thus  is  transformed  into  weak  nitric  acid  30  per  cent. 

8.  The  acid  is  passed  over  limestone  (carbonate  of 
lime);  the  carbonic  acid  is  removed  and  a  solution  of  nitrate 
of  lime  is  formed. 

9.  The  weak  solution  of  nitrate  of  lime  is  by  evapora- 
tion  concentrated   until   it   contains   13.1   per   cent,   nitrogen. 

10.  The  liquid  nitrate,  being  now  thick,  is  passed  upon 
revolving  cylinders,  which  are  internally  cooled;  the  nitrate 
is  here  rapidly  solidified  and  is  taken  off  in  leaves. 

11.  The  leaves  of  nitrate  are  granulated  in   small  mills. 
13.    From  high  silos  the  nitrate,  in  finished  state,  is  filled 

into   barrels   of   100   kilograms   net   weight.      .A.t    Rjukan    the 
daily   production   is   3,000  barrels. 
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Eugenia  Falls  Plant  Placed  in  Operation 

Hydro  Commission  of  Ontario  passes  another  milestone— Twenty-five  hundred  horse 
power  available  in  new  plant — Another  link  in  the  great  chain  of  net- 
works that  will  ultimately  cover  South  Western  Ontario 
with  light,  power  and  radial  facilities 


Another  hydru-electric  generating  plant  was  successfully 
placed  in  operation  on  November  IStli  by  the  Hydro  Electric 
Power  Commission  of  Ontario.  This  was  at  Eugenia  Falls, 
on  the  Beaver  River,  some  thirty  miles  from  Owen  Sound, 
the  largest  town  to  be  supplied  by  this  system  at  the  present 
time.  The  Eugenia  plant  is  of  particular  interest  on  account 
of  its  540-ft.  head — the  second,  highest,  we  believe,  in  the 
Dominion.  Two  units  represent  the  initial  installation,  each 
of  2,250  h.p.  on  the  turbine  side  and  1,200  kv.a.  on  the  gen- 
erator side.  That  the  Commission  have  not  misjudged  the 
power  requirements  of  this  district  is  proven  by  the  fact 
that  the  load  with  the  first  day  of  operation  reached  856  kw., 
and  that  at  the  present  time  the  amount  of  1.500  kw.  repre- 
sents  the   daily   maximum   requirements. 

Line  drawings  which  indicate  in  a  general  waj'  the  con- 
ditions under  which  this  plant  has  been  installed  are  shown 
herewith.  A  somewhat  detailed  description  of  the  equipment 
also  follows. 

With  this  plant  in  operation  the  Hydro  Electric  Power 
Commission  of  Ontario  are  in  a  position  to  cover  practically 
the  whole  of  the  area  of  south-western  Ontario,  their 
Niagara  plant  and  Wasdell's  Falls,  Ragged  Rapids,  and  the 
Big  Shute  plants  covering  the  southern  and  eastern  por- 
tions. Ultimately  all  these  diflferent  distribution  systems 
will  doubtless  be  tied  in  together,  aflfording  a  unique  net- 
work of  distribution  which  will  cover  probably  the  largest 
area  in  the  world  under  one  control,  and  affording  at  the 
same  time  a  high  safety  factor  as  regards  continuity  of 
service. 

The  Eugenia  Falls  system,  as  shown  in  Fig.  1,  is  sup- 
plied from  a  plant  located  at  Eugenia  Falls  on  the  Beaver 
River  six  and  one-half  miles  north-east  of  Flesherton.  In 
Fig.  1  the  dotted  lines  represent  districts  where  construction 
work  has  not  yet  been  completed.  Power  is  generated  at 
4,000  volts,  and  stepped  up  at  Eugenia  to  22,000  for  distribu- 
tion to  Owen  Sound  on  the  north,  Shelburne  to  the  south- 
east, and  Durham  and  Mount  Forest  to  the  west  and  south. 
Distributing  stations  are  located  at  Owen  Sound,  Chats- 
worth,  Dundalk,  Shelburne,  Durham,  Mount  Forest.  The 
line  to  Hanover  and  Chesley  has  not  yet  been  constructed, 
but  eventually  distributing  stations  will  be  placed  at  these 
points.  Transmission-line  construction  is  according  to  the 
Commission's  22.000-volt  standard,  wooden  poles  being  used 
throughout. 

Markdale,  on  the  Eugenia-Owen  Sound  line,  is  supplied 
direct  from  the  generating  station  at  the  generated  voltage 
of  4,000.  The  arrangement  is  4,000-volt,  Y-connected,  for 
distribution  at  2200  volts.  The  service  wires  for  Markdale 
are  carried  on  the  same  poles  as  the  high-tension  wires 
which  supply  Owen  Sound,  the  lower  voltage  wires  being 
placed  a  little  lower  down  on  the  poles.  Flesherton  is  sup- 
plied in  the  same  way  direct  from  the  generating  station; 
the  distributing  station  from  which  lines  go  out  to  Shelburne 
and  Mount  Forest  is  actually  placed  at  Flesherton  Junction, 
and,  as  already  noted,  there  is  no  distributing  station  at  this 
point.  The  same  arrangement  is  also  used  to  supply  Hol- 
stein,  some  five  miles  south  from  Durham,  where  again  the 
4,000-volt  is  installed  along  with  the  22,000-volt  wires  until 
within  a  short  distance  of  the  village. 

The   drainage   area   of  the   Beaver   River   above   Eugenia 


Falls  is  about  74  square  miles.  The  Commission  has  in- 
stalled a  dam  above  the  falls  of  about  1,800  acres  area  with 
a  pondage  of  about  800.000,000  cubic  feet.  It  is  also  possible 
to  install  another  dam  at  Faversham  which  will  give  an 
additional  pondage  capacity  of  300,000,000  cubic  feet.  How- 
ever, this  second  dam  will  only  be  installed  in  the  final  de- 
velopment  if   found    necessary    for   protection. 

The  maximum  discharge  at  Eugenia  Falls,  as  so  far  de- 
termined by  gauge  records  and  discharge  measurements,  is 
99  second  feet,  which  is  equivalent  to  a  run-oft  of  1.34  sec. 
ft.  per  square  mile  of  watershed.  The  minimum  flow,  31  sec- 
ft.,  is  equivalent  to  a  run-ofif  of  .41  sec. -ft.  per  square  mile 
and  the  average  flow  for  1913,  58.9  sec.-ft.,  corresponds  to  a 
mean  annual  run-off  of  .8  sec.-ft.  per  square  mile. 

The  maximum  static  head  at  Eugenia  Falls  is  555  feet 
and  the  minimum  static  head  540  feet.     The  normal  operat- 
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Fig.  1.  — Showing  present  area  supplied  from  Eugenia. 

ing  (efifective  head)  is  540  feet  and  the  minimum  operating 
(effective  head)   is  515  feet. 

As  already  noted,  the  Eugenia  Falls  plant  is  supplied 
from  a  storage  secured  through  a  main  dam  located  above 
the  falls  providing  storage  of  approximately  800,000,000  cubic 
feet.  The  water  is  carried  from  this  point  by  a  canal  5,000 
feet  long,  6  feet  wide,  to  a  pond  of  six  acres  capacity  located 
in  front  of  gate-house,  where  it  is  impounded  by  a  second 
dam  carried  six  feet  above  high  water  mark  (earth  filled  type) 
800  feet  long;  maximum  height  30  feet;  width  at  top  10  feet; 
wall  slope,  water  side,  1  to  3;  dry  side  1  to  2  slope;  rock 
toes;  clay  puddle  core  with  puddle  cut-off  carried  5  feet 
below  surface  of  ground;  double  lap  timber  sheathing  car- 
ried 5  feet  below  bottom  of  cut-off  trench  to  5  feet  above 
original  surface  of  ground. 

The  gate  house  provides  entry  for  two  46  in.  wood  stave 
pipes  controlled  by  66  in.  butterfly  valves  electrically  oper- 
ated and  controlled  from  the  power  house.  Racks  are  housed 
and  handled  by  chain  block  on  trolley  beam.  The  gate 
house  is  constructed  of  reinforced  concrete  with  wing  walls. 
The  conduit  line  from  gate  house  to  head  block  is  3,350  feet 
in  length.     Head  at  gate-house  is  25  feet;  head  at  standpipe 
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Fig.  2.— Profile  and  plan  of  the  latest  hydro-electric  development  of  Ontario's  Commission. 


105  feet.  Head-block  forms  junction  point  for  40-inch  wood 
stave  pipes,  52-inch  steel  penstock  and  46-inch  steel  riser  to 
surge  tank  and  also  furnishes  foundation  for  surge  tank 
placed  on  four  steel  columns  35  feet  in  height.  Location  of 
stand  pipe  shown  in  Fig.  2. 

The  surge  tank  consists  of  a  40-inch  riser.  00  feet  m 
length,  inside  a  12^  feet  diameter  tank  64  feet  high,  the  base 
of  which  is  connected  to  the  penstock  by  a  38-foot  pipe  46 
inches  in  diameter. 

The  52-inch  penstock  is  constructed  of  steel,  5/16  inches 
in  thickness  at  top  and  27/32  inches  in  thickness  at  bottom. 
The  penstock  pipe  line  is  1,557  feet  in  length  and  supported 
every  twenty  feet  on  saddles;  also  anchored  at  each  vertical 
1)end  with  four  concrete  anchor  blocks  and  provided  with 
expansion  joints  below  each  point  of  anchorage.  This  pen- 
stock will  be  employed  ordinarily  to  feed  two  machines,  but 
cross  connection  is  secured  by  means  of  a  35-inch  by-pass,  so 
that  machines  on  number  2  pipe  line  (later  to  be  installed) 
may  be  operated  from  number  1  pipe.  The  penstock  sup- 
ply is  controlled  by  a  50-inch  butterfly  valve  located  just 
inside  the  power  house  and  close  to  the  water  wheel.  No. 
1  penstock  feeds  two  2250-h.p.  turbines  of  spiral  single 
"Francis"  reaction  type.  Each  spiral  casing  is  controlled 
by  a  22-inch  gate  valve  operated  from  the  power  house  floor 

The  turbines  are  of  horizontal  type  with  overhung  run- 
ners and  each  is  connected  on  *he  same  shaft  with  a  fly- 
wheel weighing  6,000  lbs.,  a  1,200  kv.a.  generator  and  a 
direct  driven  exciter.     The  speed  of  the  units  is  900  r.p.m. 

The  power  house  proper  is  constructed  with  concrete 
foundation  to  floor  level  and  brick  and  steel  superstructure. 
The  tail-race  is  400  feet  long  and  10  feet  wide  at  bottom. 
The  walls  of  the  tail-race  have  a  IJ^-l  slope;  tail-race  empties 
into  Beaver  River. 

The  electrical  equipment  in  the  power  house  consists 
of  three  900  kv.a.,  4,000/22,000  volt,  60  cycle,  oil-immersed, 
water-cooled  transformers;  one  1.200  kv.a.,  three  phase,  60 
cycle,  4,000  volt  generator  900  r.p.m.,  three  50  kv.a.,  4,000/- 
575  volt,  three  phase,  00  cycle  oil  transformers,  as  well  as 
necessary  switcliboards,  switching  cqtiipmcnt,  and   lightning 


protection  equipment.  The  sub-stations  are  built  and  equip- 
ped according  to  the  regular  Hydro  Commission  standards. 
Turbines  used  in  the  Eugenia  Falls  plant  are  the  well- 
known  Escher-VVyss  manufacture.  The  electrical  equipment, 
including  generators,  transfortners,  switchboard,  etc..  were 
all  supplied  by  the  Canadian  Westinghouse  Company,  The 
contract  for  the  woodstave  pipe  was  awarded  to  the  Pacific 
Coast  Pipe  Company,  of  X'ancouver;  the  surge  tank  was 
supplied  by  the  Canadian  Allis-Chalmers  Company;  the  steel 
penstock  by  the  Thor  Iron  Works,  Toronto;  the  60-in.  butter- 
fly valves  at  the  head  gates  were  constructed  by  the  Boving 
Company,  of  Lindsay,  and  the  50-in.  valve  at  the  power  house 
by  the  Canadian  Allis-Chalmers   Company. 


The  Electric  Reduction  Company,  Buckin,gliam.  P.  Q.. 
are  improving  their  hydro-electric  plant  on  the  Lievre  River 
by  the  construction  of  a  concrete  gravity  type  dam.  which 
will  replace  a  wooden  structure.  The  work  is  being  carried 
out  by  the  Foundation  Company,  Limited,  Montreal,  from 
])lans  by  Mr.  John   McRae.   Ottawa. 


Canadian  Trade  Gains 

For  September 

1914  1915 

imports    $36,567,572  .$38,026,720 

Exports 40,1544,094  53,715,882 

I'or  tlie  12  months  ending  September 

1914  1915 

Imports $531,853,489  $417,272,203 

Exports ...    468,210.010  517,982,240 

This  is  a  gain  of  over  $100,000,000  this  year, 
against  a  loss  of  over  $60,000,000  last  year. 
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Artificial     Illumination    of     Interiors 

As  related  to  architecture  and  decoration — Opens  a  broad  field  for 

the  illuminating  engineer 

By  David  Crownfield" 


Architecture,  decorative  and  artificial  illumination  are 
allied  arts.  Research  work  carried  on  in  the  lield  of  illum- 
ination within  the  last  decade  has  only  just  begun  to  show 
the  relation  of  this  latter  subject  to  the  two  former  ones. 
Further  study  of  this  relationship  promises  much  for  the 
future  development  of  the  art  of  illuminating  engineering. 

The  purpose  of  this  paper  is  to  indicate  some  points  of 
relation  between  architecturally  and  decoratively  treated  in- 
teriors and  illuminating  engineering,  in  so  far  as  the  arti- 
ficial illumination  of  these  spaces  is  concerned;  also  to  indi- 
cate some  of  the  various  features  which  are  inherent  in  prob- 
lems of  this  character,  and  to  discuss  the  relation  of  these 
features  to  each  other,  and  to  some  of  the  more  ordinary 
artificial    illumination    problems    of    to-day. 

To  light  a  space  so  it  can  be  used  for  the  purpose  for 
which  it  was  designed,  to  distribute  artificial  light  evenly 
throughout  any  space,  or  to  distribute  it  extensively  or  in- 
tensely from  points  of  distribution,  these  are  the  funda- 
mentals of  illuminating  engineering.  Consideration  of  these 
factors  so  far  has  been  mostly  from  the  point  of  view  of  light 
in  its  effect  upon  a  so-called  working  plane,  that  is  to  say, 
upon  a  surface  of  two  dimensions;  and  the  solution  of  the 
problem  has  been  expressed  as  such.  Where  the  problem  has 
been  a  complex  one,  the  effort  has  generally  been  so  to 
resolve  it  into  an  expression  that  the  solution  of  the  prob- 
lem could  be  expressed  in  a  curve  or  in  terms  representing 
a  surface  of  two  dimensions.  A  broader  view  of  illuminating 
engineering  compels  us  to  recognize  that  the  proper  use 
and  distribution  of  artificial  light  and  color  is  neither  dis- 
junctively an  art  or  a  science,  but  conjunctively  is  both. 

Beyond  the  held  of  really  primary  problems  on  which 
the  major  part  of  the  illuminating  engineer  has  been  con- 
centrated for  the  past  decade,  lies  the  vast  and  complex 
region  of  the  effect  of  light  and  color  upon  architecture  or 
objects  of  three  dimensions;  upon  painted  walls  and  archi- 
tectural members,  or  colored  surfaces  of  three  dimensions, 
by  which  are  meant  walls  having  receding  planes;  upon  de- 
corations and  pictures,  which  are  painted  representations  of 
surfaces  of  three  dimensions;  and  of  the  reflex  action  which 
all  these  have  upon  man's  mind,  which  one  may  call  a  fourth 
dimension  that  has  to  be   taken  into  account, 

The   Function   of   the   Engineer 

It  has  become  man's  habit  to  surround  himself,  accord- 
ing to  the  state  of  his  development  with  objects  of  beauty, 
architectural,  sculptural  and  decorative;  and  it  is  one  of  the 
functions  of  the  illuminating  engineer  to  discover  the  quali- 
ties of  artificial  light,  and  artificially  produced  color,  and  to 
use  them  in  such  manner  as  will  stimulate  and  develop  man's 
imagination  and  his  interest  in  whatever  there  is  in  the 
beautiful  in  his  surroundings,  either  at  his  work,  in  his  home, 
or  when  abroad;  for  upon  his  cognizance  of  these  things, 
particularly  those  he  comes  in  contact  with  under  artificial 
light,  depends  much  of  liis  ordinary  every-day.  natural 
pleasure  in  light. 

The  fundamental  principle  of  all  artificial  illumination 
problems  lies  within  the  province  of  esthetics,  and  the  solu- 
tion of  all  problems  is  enveloped  by  the  old  adage  that 
"Light  illuminates  painting  and  models  sculpture."  Under 
painting  may  be  grouped  all   decorated  or  plain   surfaces  of 

*  A  paper  presented  at  the  recent  annual  convention  of  lUurainating  En- 
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two  dimensions.  And  under  sculpture  may  be  listed  all  other 
subjects  of  three  dimensions.  Granting  the  above  functions 
of  light  from  the  physical  standpoint,  under  one  or  the  other 
or  both  of  them  can  be  grouped  every  illumination  problem 
with  which  the  architect,  designer,  painter,  illuminating  en- 
gineer or  layman  may  have  to  do;  for  a  ray  of  light  expresses 
equally  the  beauty  or  quality  of  form  whether  falling  upon  a 
sculptor's  masterpiece,  an  order  of  architecture,  or  a  modern 
stair-rail  spindle  revolving  on  the  turner's  lathe,  it  expresses 
equally  the  quality  of  decorative  form  and  color  whether 
falling  on  a  Gobelin  tapestry,  a  modern  Turkish  rug,  or  on 
an  inexpensive  wall  paper  in  an  humble  artisan's  home  of 
to-day. 

Light  falling  on  surfaces  of  two  dimensions  illuminates 
them,  falling  on  objects  having  three  dimensions  it  models 
them.  Light  falling  on  an  architectural  member  will  cause 
it  to  cast  a  shadow  on  what  is  below  and  behind  it,  or,  if 
the  light  is  below  any  horizontal  plane,  above  and  behind  it. 
If  the  receiving  surface  is  a  flat  one,  the  shadow  will  express 
the  form  of  the  object  casting  the  shadow;  if  the  receiving 
surface  is  rounding  in  form  or  is  one  of  receding  or  pro- 
jecting planes  the  shadow  will  express  in  part  the  form  of 
the  receiving  surface;  if  both  objects  are  curving  in  their 
surfaces  or  angular  and  curving,  or  contain  curves  of  double 
flexure,  the  shadows  cast  will  be  extremely  subtle  in  their 
nature.  It  is  the  province  of  the  illuminating  engineer  to  so 
locate  the  light  outlets,  assign  the  quantity  of  light  at  each 
outlet,  and  arrange  the  distribution  of  light  from  each  of 
these,  that  the  architectural  members  or  decorations  in  any 
interior  will  be  adequately  expressed  by  the  artificial  light 
falling  on  them  that  their  shadows  shall  not  be  obliterated, 
or  ugly,  or  false,  or  distorted,  or  hard  and  inartistic. 

Poor  Lighting  Spoils  Work  of  Artist 

When  light  falls  on  a  painting  or  decoration,  it  falls  on 
a  surface  of  two  dimensions.  An  artist  by  his  talent  is  able 
to  create  the  third  dimension  of  depth  in  his  picture;  if  he 
is  a  genius  he  may  create  what  may  be  called  a  fourth,  which 
lies  within  the  domain  of  psychology.  This  feature  may  be 
destroyed  by  poor  and  particularly  by  overlighting.  The 
light  in  a  room  containing  pictures  should  be  so  located  that 
it  will  adequately  illuminate  the  picture  or  pictures  con- 
tained therein;  it  should  be  so  located  that  it  will  do  this 
without  coming  into  the  range  of  vision,  and  that  it  will  not 
overcast  the  shadow  of  the  surrounding  frame  or  shadow 
box,  if  the  picture  has  one;  it  should  also  not  be  placed  in 
too  close  proximity  to  the  surface  of  the  picture,  for  if  that 
be  painted  in  broad,  heavy  strokes  the  artificial  light  will 
cast  shadows  of  these,  or  it  will  catch  on  the  raised  portions 
of  the  brush  strokes  and  over  illuminate  them,  and  make 
false  high  lights  in  the  picture,  and  so  create  an  actual  third 
dimension  and  introduce  features  the  artist  did  not  intend 
or  destroy  the  balance  of  the  picture. 

The  light  falling  on  a  picture  or  decoration  should  be  so 
controlled  as  to  location,  quantity  and  brightness  that  no 
objects  in  the  surrounding  field  is  more  brilliantly  illuminated 
than  the  highest  light  in  the  painted  picture,  for  surface 
Ijrightness  of  surrounding  objects  should  never  be  allowed 
to  contest  with  a  picture  for  the  interest  of  the  retinal  activi- 
ties of  the  eye.  This  does  not  mean  that  a  room  or  space 
shall  not  be  brilliantly  illuminated  in  parts,  but  is  a  rule 
whose  rigidity  permits  of  no  infraction  so  far  as  the  visual 
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lieUl  ininiediatoly  embracing  tlic  picliiic  nr  decoration  is 
concerned. 

In  a  room  or  space  containing  modelled  plaster  enrich- 
ment, or  architectural  members,  in  proximity  to  painted 
decoration,  if  we  increase  or  decrease  the  quantity  of  light 
falling  on  them,  it  will  afTect  the  architectural  members  or 
plaster  enrichment  more  than  it  will  the  painted  decoration, 
for  the  surface  brightness  of  both  will  be  equally  increased 
or  decreased,  and,  while  the  light  and  shadows  in  the  plaster 
enrichment  will  be  increased  or  decreased  in  contrasting 
relation  to  each  other,  owing  to  the  law  of  contrast,  this  will 
be  greater  in  the  architectural  members  than  in  the  decor- 
ation which  has  but  painted  lights  and  shadows.  This  state- 
ment is  based  upon  the  assumption  that  the  outlets  are 
properly  placed  to  cast  the  shadows  of  the  architectural 
members  agreeably  and  in  a  manner  to  express  their  form, 
and  that  the  color  quality  of  the  light  is  such  as  to  preserve 
a  true  balance  as  far  as  the  color  values  in  the  painting  or 
decoration  are  concerned.  If  one  changes  the  color  quality 
of  artificial  light  it  will  affect  the  painted  decoration  more 
than  it  will  the  enriched  and  modelled  plaster  work,  for 
every  picture  or  decoration  is  supposedly  a  balanced  color 
scheme  with  one  dominant  color  or  tone.  Changing  the 
color  quality  of  artificial  light  falling  on  a  picture  or  decor- 
ation to  one  other  than  that  under  which  it  was  executed, 
upsets  the  balance  of  the  color  scheme  and  thus  destroys  the 
harmony  of  color  intended  by  the  artist.  No  such  result 
occurs  as  far  as  the  enriched  plaster  work  or  architectural 
members  are  concerned,  if  these  be  not  colored;  if,  however, 
these  be  colored,  they  will  be  affected  more  than  the  pic- 
ture or  decorations  are,  for  the  color  on  plain  spaces  and 
architectural  members  is  usually  flater  than  that  on  paint- 
ings and  decorations,  reflects  less  light  and  consequently 
absorbs  more  of  the  impinging  colored  light  and  so  is  afifected 
more. 

Aside  from  theatres,  auditoriums  and  ball  rooms,  the 
color  scheme  of  most  rooms  is  determined  by  daylight,  by 
which  I  mean  its  color  quality  when  the  sun  is  not  less  than 
30  deg.  above  the  horizon  at  sunrise  or  sunset  and  the  sky 
normally  clear  and  not  overcast.  Frequently  such  rooms  be- 
come more  agreeable  when  a  slight  glow  of  early  evening 
sunset  comes  in;  while  e.xactly  the  reverse  occurs  if  the  day 
becomes  more  grey  than  normal.  If  one  places  side  by  side 
in  a  row,  and  in  the  order  named,  a  carbon  filament,  a  tung- 
sten filament,  a  gas-filled  tungsten  lamp,  and  a  mercury-arc 
lamp,  there  is  obtained  about  the  exact  order  in  which  these 
sources  pleasantly  afifect  a  color  scheme  into  which  they  have 
been  introduced,  the  carbon  filament  lamp  being  at  the  top. 
If  any  architect  or  decorator  is  shown  an  interior  compara- 
tively lighted  by  these  different  light  sources,  and  asked  to 
state  his  preference  he  will  instantly  pick  out  the  one  illum- 
inated by  the  carbon  lamp.  The  reason  for  this  lies  in  the 
fact  that  the  yellow  light  of  the  carbon  lamp  added  to  any 
of  the  other  colors  and  variations  of  these,  while  it  may 
destroy  their  real  color  value,  leaves  them  within  the  range 
of  agreeal)le  color  sensations,  while  the  light  from  any  of 
the  other  artificial  light  sources  named,  modifies  all  the  colors 
in  a  manner  that  may  leave  them  distinctly  less  agreeable 
sensations  than  they  are  under  daylight  or  under  the  light 
from  a  carbon  filament  latnp.  Satisfactory  artistic  results  in 
the  handling  of  such  sources  depends  on  their  being  en- 
closed in  color  modifying  light  transmitting  media  that  will 
bring  their  light  into  the  range  of  agreeable  color  sensations. 
Such  media  should,  however,  have  such  transmitting  quali- 
ties as  will  preserve  the  efficiency  of  the  liMht   source. 

Location  of  Light  Source  Important 

The  effect  of  the  location  of  the  artificial  light  source  or 
sources  upon  architectural  members  in  any  interior  space  is 
of   very   great    impnrlance.      Conceive,    for   exam|)le.    a    room 


whose  side  walls  contain  pilasters  at  regular  intervals,  or  if 
it  is  of  simpler  character,  recessed  spaces;  and  further  con- 
ceive the  walls  and  architectural  members  to  be  done  in 
one  color  of  the  same  tone  throughout.  It  is  not  at  all 
dilificult  to  conceive  of  artificial  light  outlets  being  so  located 
in  such  an  interior  as  to  cast  no  shadows  whatever  from  the 
architectural  members.  Or  one  may  easily  conceive  of  their 
being  so  located  that  the  shadows  of  some  of  these  meni- 
bers  will  be  false,  and  of  some  forced,  by  which  is  meant  that 
the  light  will  be  too  close  to  them  and  the  shadows  hard. 
In  either  of  these  cases  the  artistic  reason  for  the  introduc- 
tion of  the  pilasters  will  be  defeated.  And  in  the  last  two 
cases  the  result  will  be  extremely  inartistic  and  unsatis- 
factory. 

Again  conceive  a  ceiling  which  is  divided  by  beams  into 
coffers,  there  being  three  coffers  next  to  each  wall  and  one 
in  the  centre,  or  nine  coffers  in  all.  Such  a  ceiling  might  be 
over  the  dining  room  or  living  room  of  a  private  house,  or 
over  the  reading  room  of  a  public  library,  or  over  almost 
any  space  in  a  private  or  semi-private,  or  in  a  public  or  semi- 
public  building.  It  may  be  square,  or  one  axis  may  be 
longer  than  the  other.  If  it  be  square  and  the  beams  cross 
each  other  in  a  proper  architectural  division,  it  will  be  a 
simple  matter  to  place  the  outlets  at  the  points  of  intersec- 
tion of  the  beams.  If,  however,  one  axis  is  larger  than  the 
other,  the  situation  is  more  complex.  Suppose  an  outlet  has 
been  placed  in  the  centre  panel'  and  one  at  each  intersection 
of  the  beams,  as  this  is  a  treatment  which  is  generally  given 
— the  result  will  be  that  unnatural  shadows  will  be  cast  from 
the  centre  light  source  towards  the  wall  by  the  beams  whicii 
follow  the  long  axis  of  the  room.  The  distorted  and  false 
shadows  thus  cast  will  be  very  objectionable  and  can  only 
be  obviated  by  the  side  wall  brackets  so  placed  as  to  cut 
out  the  objectionable  shadows.  It  is  obvious  from  this  that 
the  location  of  the  light  sources  in  any  layout  bears  a  direct 
relation  not  only  to  the  distribution  of  the  light  but  also 
to  the  proper  expression  of  the  architectural  features  of  the 
room  in  which   they  are  placed. 

Effect  on  Decorations 

The  effect  of  the  location  of  the  light  source  upon  paint- 
ing and  decoration  or  colored  surfaces  in  the  surrounding 
field  may  be  illustrated  by  returning  to  the  previous  simile 
of  a  room  whose  side  walls  contain  pilasters  at  regular  inter- 
vals, or  of  simpler  character  with  recessed  spaces.  In  the 
former  case  conceive  the  ceiling  and  pilasters  to  be  done 
in  tones  of  cream  color  and  the  panelled  spaces  between  the 
pilasters  to  be  done  in  a  sage  green  or  some  other  color 
distinctly  darker  than  the  pilasters.  If  a  single  outlet  be 
placed  in  the  centre  of  such  a  room,  regardless  of  whether  it 
be  square  or  rectangular  in  plan,  it  necessarily  follows  that 
the  centres  of  each  wall  space  directly  opposite  the  light 
will  be  lighter  than  the  portions  towards  the  corners,  and  as 
the  angle  of  the  impinging  light  becomes  more  acute  as  the 
corner  is  approached,  the  color  will  become  deepened.  This 
is  due  not  alone  to  the  added  distance,  but  it  is  also  due  to 
the  irregularities  in  the  surface  which  reflect  the  impinging 
light  away  from  the  beholder's  eye,  leaving  the  actual  colors 
on  the  walls  towards  the  corners  less  modilied  by  the  light 
falling  on  it  than  occurs  towards  the  centre  of  the  wall 
spaces.  While  such  a  result  is  not  undesirable  it  is  to  be 
avoided  as  much  as  possible  in  all  the  treatment  of  rooms 
of  a  public  or  semi-pul)lic  character,  when  a  general  distri- 
bution of  light  is  desirable  and  should  be  attained. 

There  is  another  aspect  of  artificial  illumination  requir- 
ing consideration,  namely,  the  use  of  artificial  light  in  a  so- 
called  decorative  manner.  From  what  has  been  said  of  the 
capacity  of  light  to  illimiinate  decoration  and  painting,  and 
model  architectural  members,  and  of  the  manner  of  handling 
artilicial   light    S"   lli;it   it    ukiv  besi   fullil   these   functions,  it   is 
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obvious  that  this  does  not  permit  of  a  large  number  ot  small 
individual  units  to  mark  the  outlines  of  various  architectural 
members  in  any  interior  space.  Such  a  use  of  light  units 
brings  them  so  close  to  objects  in  the  surrounding  archi- 
tectural field,  with  resulting  distorted  and  awkward  shadows, 
that  the  objects  are  not  truly  and  artistically  represented. 
Artificial  light  units  placed  in  the  manner  above  referred  to 
should  only  be  used  exteriorly  for  advertising  purposes  to 
display  the  outlines  and  points  of  a  building. 

There  is  a  physiological  aspect  of  the  present  theory  of 
vision  that  should  be  taken  into  account  in  considering  the 
relation  of  artificial  light  to  architecture  and  decoration.  Ac- 
cepting the  theory  that  it  is  the  function  of  the  rods  and 
cones  in  the  seeing  forces  of  our  eyes,  to  make  selective 
presentation  to  the  brain  centres,  of  light  and  form  and 
color,  and  that  the  rods  respond  to  light,  by  which  is  meant 
white  light,  and  grey  when  that  is  the  result  of  a  mixture 
of  white  and  black,  or  of  a  balanced  true  grey  when  it  is 
composed  of  other  color.  The  rods  respond  to  form  when 
that  is  not  enveloped  in  color.  The  cones  convey  to  the 
brain  centres  all  sensations  concerned  with  color.  It  is  at 
once  evident  that  the  different  functions  thus  performed  bear 
a  very  direct  relation  to  the  artificial  illumination  of  interior 
space. 

Light  Phenomena  in  Certain  Interiors 

In  an  interior,  such  as  a  church  of  the  colonial  type  of 
architecture,  be  decorated  in  tones  of  grey  with  the  color 
inclining  visibly  but  not  stronglj-  towards  saj'  a  bluish  grey, 
so  that  one  regards  the  church  as  being  decorated  in  grey 
but  is  at  the  same  time  aware  of  its  bluish  cast,  it  often  ap- 
pears that  spaces,  when  they  are  so  artificially  lighted,  give 
a  result  which  is  extremely  unsatisfactory.  The  color  sen- 
sation seems  to  oscillate  between  grey  and  blue.  Those  por- 
tions of  decorated  surface  adjacent  to  artificial  light  sources 
seem  to  be  a  true  grey,  while  portions  more  remote,  and 
particularly  those  in  corners  become  bluish  violet  in  color. 
A  person  sitting  in  such  an  auditorium  for  any  length  of 
time  becomes  extremely  restless,  and  very  much  more  so 
under  artificial  light  than  when  the  place  is  lighted  by  day- 
light. This  phenomenon  is  due  to  the  fact  that  the  plus 
of  yellow  in  an  artificial  light  source  carries  the  grey  color 
of  the  decoration  nearest  adjacent  to  it  more  towards  a  true 
grey  in  which  no  particular  color  is  a  dominant,  throwing 
this  portion  of  the  wall  into  the  range  of  sensations  to  which 
the  rods  respond,  while  the  corners  and  more  remote  parts 
which  partake  of  a  distinct  color  value  of  bluish  violet  are 
carried  into  the  range  of  sensations  to  which  the  cones  re- 
spond. Between  these  two  extremes  is  a  running  range 
many  parts  of  which  are  extremely  difficult  to  assign  as 
either  grej'  or  color.  1  can  find  no  solution  of  this  difficulty 
other  than  that  it  is  the  effort  of  the  rods  and  cones  or 
seeing  forces  of  the  eye  to  pick  out  from  this  intangible 
field  and  convey  to  the  brain  that  which  it  is  their  especial 
function  to  perform  that  causes  the  restlessness  of  a  person 
sitting  under  such  a  color  scheme.  Trouble  with  grey  color 
schemes  usually  occurs  where  there  is  an  over  plus  of  bluish 
violet  or  reddish  violet  in  the  color  scheme.  The  satisfac- 
tory solution  of  the  trouble  often  devolves  upon  those  hav- 
ing charge  of  the  lighting  scheme  as  it  does  not  appear  until 
that  is  a  working  installation. 

The   Law    of   Conservation 

The  selective  functions  of  the  rods  and  cones  of  the 
eye,  in  bringing  to  our  consciousness  form  and  color,  is  an 
exposition  of  the  law  of  the  conservation  of  energy  that  is 
too  seldom  regarded  in  the  artificial  illumination  of  any  piece 
of  work,  for  the  true  apprehension  of  any  object  by  means 
of  the  organs  of  sight  may  be  regarded  as  a  piece  of  work 
to  be  done,  and  it  is  apparent  that  if  one  divides  the  work 
or  operation  of  seeing  any  object  between  two  apprehending 
functions  one  has  divided  the  work  to  be  done  between  them. 


with  consequent  lessening  of  the  working  strain  on  each. 
1  he  results  of  research  work  along  this  line  suggest  great 
possibilities,  more  particularly  in  so  far  as  the  performance 
of  work  in  mills  and  factories  is  concerned.  May  it  not  be 
that  if  a  workman  is  turning  a  grey  bar  of  steel  in  a  lathe 
whose  color  is  grey,  as  such  machines  often  are,  or  an 
operative  working  in,  let  us  say,  a  cotton  mill,  with  a  white 
thread  against  the  grey  background  of  a  machine,  that  only 
the  rods  of  the  operative's  eyes  are  active.  If,  however,  the 
machine  were  colored,  as  it  well  might  be,  both  the  rods 
and  cones  would  be  active,  with  the  work  being  done,  divided 
between  them  and  a  consequent  lessening  of  the  strain  on 
each   of  these  forces  individually. 


Municipal  Plant  in  Vegreville 

X'egreville,  located  To  miles  east  of  Edmonton  on  the 
Canadian  Northern  Railway,  is  the  only  town  or  city  in 
Northern  Alberta  which  can  boast  of  real  competition  in 
the  matter  of  electric  lighting.  In  1908  the  council  granted 
Thos.  Weeks  an  exclusive  franchise  for  fifteen  years  for 
electric  light  and  power;  the  plant  was  put  in  operation  in 
the  fall  of  that  year,  and  it  has  been  in  operation  since  then. 
According  to  the  council  of  \'egreville  the  facilities  furnished 
by  Mr.  Weeks  were  inadequate  to  the  needs  of  the  town, 
and  frequently,  representations  have  been  unsuccessfully 
made   to  him  to   improve  his  service. 

Mr.  Weeks  originally  installed  a  75  h.p.  producer  gas 
engine  and  a  Canadian  General  Electric  320-440  volt  d.c. 
generator.  In  1913,  after  the  necessary  by-law  had  been 
passed,  the  town  started  to  build  a  new  power  house  with- 
out making  an  offer  to  the  owner  of  the  old  power  plant. 
However,  they  could  not  sell  the  bonds  for  the  new  plant, 
and  progress  was  very  slow.  The  power  house  was  built 
about  one  mile  and  a  half  from  the  station.  A  good  deal 
of  trouble  was  encountered  with  quicksand,  part  of  the  build- 
ing caving  in  and  having  to  be  rebuilt.  Finally,  on  August 
15th,  the  plant  was  put  in  operation  with  about  forty  houses 
and  public  buildings  connected.  Rapid  progress  is  being 
made  in  getting  new  connections,  as  a  large  number  of  cus- 
tomers on  the  old  system  are  changing  over  to  the  new 
system  anticipating  better  service.  The  town  of  Vegreville 
is  giving  light  at  14  cents  per  kw.h..  while  Mr.  Weeks  sells 
power  at  12  cents  a  kw.h. 

The  town  of  Vegreville  has  notified  Mr.  Weeks  to  re- 
move part  of  his  lines  from  certain  streets,  or  they  will  do 
so  themselves.  An  injunction  was  secured  against  the  town, 
but  at  a  recent  hearing  the  Judge  held  that  under  Mr. 
Weeks'  contract  he  has  no  right  to  use  the  streets  of  \'egre- 
ville  for  his  lines,  but  that  the  town  must  compensate  him 
for  the  cost  of  removing  his  lines  from  the  streets.  So 
far  no  agreement  has  been  arrived  at.  It  must  be  noted 
that  a  town  or  city  cannot  grant  an  exclusive  franchise  for 
more  than  ten  years,  unless  approved  by  the  legislature,  and. 
Mr.  Weeks  having  failed  to  secure  authority,  the  court 
claims  that  he  has  no  right  in  the  town  of  Vegreville. 

The  town  installation  consists  of  two  100  h.p.  high  speed 
vertical  engines  manufactured  by  the  Goldie  McCulloch  Com- 
pany, Limited,  running  at  514  r.p.m.,  direct  connected  to  two 
Canadian  Westinghouse  generators  of  62.5  kv.a.,  3  phase, 
2300  volts.  An  up-to-date  switchboard  of  blue  Vermont 
marble  contains  the  following  apparatus:  an  indicating  instru- 
ment for  each  generator,  mounted  directly  opposite  the  en- 
gine in  the  operating  room;  one  volt  meter;  three  ammeters 
for  the  a.c.  side,  and  one  voltmeter  connected  to  the  exciter; 
the  exciters  are  belt  driven  from  the  engine  shaft.  The 
boilers  are  of  the  return  tubular  type,  manufactured  by  the 
Goldie  McCulloch  Company,  having  a  capacity  of  100  h.p. 
and  operating  at  135  lbs.  pressure.  A  750  gal.  per  min.  Fire 
Underwriters'  pump  has  also  been  installed  in  the  power 
house  for  the  purpose  of  furnishing  water  to  the  town. 
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Fixation     of    Atmospheric     Nitrogen 

Discussion  on  recent  paper  by  Mr.  Summers,  before  A.  I.  E.  E. 


Joseph  W.  Richards:  In  considering  the  arc  process,  we 
can  say  that  it  is  essentially  an  electrochemical  process. 
Last  summer  I  had  the  pleasure  of  visiting  the  largest  of 
these  plants  in  operation  at  Rjukanfos,  in  Norway.  In  a 
valley  that  five  years  ago  contained  five  houses,  there  is 
now  a  town  of  ten  thousand  inhabitants,  with  a  power  plant 
of  350,000  h.p.,  and  they  are  -sWpping  their  products  prac- 
tically all  over  the  world. 

The  cyanamide  process  had  also  its  origin  in  an  electro- 
chemical establishment.  Mr.  Wilson,  down  in  the  South, 
tried  to  make  aluminum  in  an  electric  furnace.  He  put  some 
lime  in  the  furnace,  accidentally  making  calcium  carbide. 
That  was  the  root  of  the  cyanamide  process,  so  that  it  is 
essentially   electrochemical  in  its  origin. 

The  Serpek  process  originated  in  the  discovery  that 
metallic  aluminum  could  absorb  nitrogen  from  the  air,  and 
that  the  product  when  acted  upon  by  water  gave  off  am- 
monia, giving  rise  in  the  mind  of  Mr.  Serpek  to  a  commercial 
method  for  manufacturing  aluminum  nitride,  and  decompos- 
ing it  to  get  ammonia. 

The  thing  that  makes  these  processes  most  interesting, 
is  their  wonderful  inefficiency  from  the  thermal  and  energy 
standpoint.  Regarding  the  250,000  h.p.  used  in  Rjukanfos, 
Norway,  there  is  actually  utilized  for  the  chemical  operation 
3.500  h.p.  All  the  rest  of  the  250,000  h.p.  is  lost,  the  efficiency 
of  that  operation  being  about  1.4  per  cent,  on  the  power  used. 
We  were  used  to  such  inefficient  operations  in  the  past,  in 
such  cases,  for  example,  as  melting  crucible  steel,  which  had 
a  fuel  efficiency  of  2  per  cent.;  but  in  so  many  cases  have  wc 
progressed  that  the  wonderful  room  for  improvement  here 
is  one  of  the  most  striking,  one  of  the  mo^t  interesting  and 
most  attractive  things  about  the  whole  subject  to  the  electro- 
chemical   engineer. 

The  cyanamide  process,  however,  does  considerably  bet- 
ter as  far  as  powen  consumption  is  concerned,  and  it  rises 
to  over  6  per  cent.,  as  I  calculate  the  thermal  efficiency.  Mr. 
Washburn's  remarks  as  to  the  very  favorable  comparison 
of  the  cyanamide  process  to  the  arc  process,  probably  has 
its  deepest  root  in  the  higher  thermal  efficiency.  The  Ser- 
pek process,  if  it  could  be  worked,  would  be  approximately 
of  the  same  thermal  efficiency  as  the  cyanamide  process, 
but  up  to  the  present  time  it  has  not  been  commercially 
operative,  although  perhaps  a  half  million  dollars  has  been 
spent  upon  experimental  work.  One  cannot  help  feeling, 
however,  that  something  may  result  from  that  expenditure 
and  that  by  soine  modifications  of  their  fundamental  ideas, 
as  to  how  to  conduct  the  process,  the  process  may  become 
commercially  successful. 

The  Serpek  process  prod'iced  alumina  as  a  by-product. 
If  it  produced  all  the  alumina  required  in  the  aluminum  in- 
dustry, there  would  be  only  40,000  tons  of  nitrogen  pro- 
duced yearly  as  a  maximum. 

Theoretically  the  union  of  nitrogen  witli  oxygen  at 
100  per  cent,  efficiency  should  give  about  1  kilogram  of  nitro- 
gen per  h.p.-hr.,  or  approximately  1,320  g.  of  nitrogen  jier 
kw.-hr.  The  cyanamide  process  gives  about  70,  and  the  arc 
process  about  16,  so  that  the  great  room  for  improvenient 
is  at  once  evident. 

The  possibility  of  converting  the  ammonia  produced 
from  cyanamide  into  nitric  acid  by  a  highly  efficient  pro- 
cess is  undoubtedly  an  important  question.  I  have  seen 
one  such  process  in  operation  at  between  90  and  95  per  cent, 
efficiency  on  the  ammonia  produced.  All  these  small  de- 
tails of  the  operation  of  the  process  fade   I  think,  when  con- 


sidering the  thermal  inefficiency  and  the  great  room  for 
improvement  which  is  still  possible.  It  is  such  a  rapidly 
advancing  art  that  I  do  not  wonder  that  the  putting  of 
money  into  buildings  gives  one  great  concern,  because  there 
is  no  knowing  at  any  time  but  what  some  electrical  engi- 
neer, or  electrochemical  engineer  will  come  along  with  a 
process  about  twice  as  efficient.  This  efficiency  would 
threaten  to  scrap  all  the  processes  now  in  operation.  The 
whole  subject  appeals  to  us  all  as  being  one  of  the  best 
applications  of  modern  chemical  and  electrical  science  to 
industry;  one  which  has  an  immense,  almost  inconceivable, 
future. 

J.  L.  R.  Hayden  (by  letter):  In  the  discussion  of  the 
limitation  of  the  arc  furnace  process  the  possible  concen- 
trations are  calculated  on  the  basis  of  the  thermodynamic 
equilibrium,  though  the  work  of  Haber  makes  it  very  doubt- 
ful whether  the  arc  furnace  process  is  a  thermodynamic  one. 

An  extensive  series  of  investigations,  which  I  made  some 
years  ago  in  Dr.  Steinmetz's  laboratory,  led  me  to  the  con- 
clusion that  in  the  fixation  of  nitrogen  by  the  electric  arc 
the  conditions  of  thermodynamic  equilibrium  are  of  second- 
ary, if  of  any  moment;  and  the  process  is  essentially  an 
electric  one.  A  series  of  experiments  with  arcs  of  different 
temperature  seemed  to  show  no  direct  relation  of  the  NO 
concentration  to  the  arc  temperature  as  depending  on  the 
arc  stream  material.  In  order  of  their  NO  producing  eflici- 
ency,  the  arc  electrode  materials  arranged  themselves  in 
the  following  order: 

Iron:  Highest   NO  concentration. 
Titanium, 
Carbon, 

Copper:    Lowest   concentration. 
While  the  order  of  the  boiling  points  of  these  materials  is: 
Carbon:    Above  3600  deg.  cent. 

Titanium:     About      2700  deg.  cent. 
Iron:  2450  deg.  cent. 

Copper:  2310  deg.  cent. 

Carbon,  of  the  highest  arc  temperature,  is  very  low  in 
efficiency,  while  iron  and  copper,  with  approximately  the 
same  arc  temperature,  are  at  the  opposite  ends  of  the  scale. 

With  low-temperature  arcs,  as  the  mercury  arc,  it  is 
easily  possible  to  get  concentrations  above  those  represent- 
ing the   thermodynamic   equilibrium. 

From  this  and  other  results  of  the  investigation,  I  am 
led  to  the  eonclusion  that  the  NO  production  by  the  electric 
arc  is  essentially  a  dissociation  phenomenon.  In  the  arc 
stream,  the  molecules  of  oxygen  and  nitrogen  are  dissoci- 
ated into  free  atoms,  and  when  leaving  the  arc  stream,  these 
atoms  combine  with  each  other  by  the  probability  law.  As 
air  contains  four  times  as  much  nitrogen  as  oxygen,  each 
oxygen  atom  has  four  times  as  much  chance  to  find  a  nitro- 
,gcn  atom  as  an  oxygen  atom,  and  thus  four  NO  would 
be  formed  for  every  Oi  and  in  the  same  manner  4  N?  for 
every  NO.  The  gases  leaving  the  arc  stream  should,  there- 
fore, be  a  mixture  containing  32  per  cent.  NO.  .\s  at  high 
temperature  the  reaction  velocity  is  extremely  high,  the  NO 
concentration  rajiidly  falls  to  the  low  concentration  of  the 
thermodynamic  eciuilibrium.  The  more  rapidly  the  gases 
are  cooled  down  to  the  temperature  where  the  reaction 
velocity  is  low,  that  is.  the  mixture  stable,  the  liii^lier  a 
Ijercentage  of  NO  would  be  preserved.  .Mso.  llie  lower  the 
initial  temperature,  that  is,  the  arc  temperature,  the  higher, 
with    the   same   rate   of   cuoling,   sluuild    be   the    NO   prodnc- 
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tion.  The  low  temperature  arc  therefore  should  be  the 
most  efficient.  In  agreement  with  this  is  the  above  table, 
where,  with  the  exception  of  copper,  the  materials  arrange 
themselves  in  their  efficiency  of  NO  production  about  inverse 
to  their  boiling  points.  The  abnormally  low  efficiency  of 
copper  may  be  explained  by  the  tendency  to  instability  of 
the   copper   arc. 

David  B.  Rushmore:  In  all  the  talk  of  conservation  that 
has  been  going  on  for  the  last  few  years,  we  have  had  a 
great  deal  that  was  thoroughly  high-class  and  desirable,  and 
a  great  deal  that  was  not.  Practically  nothing  has  been 
said  about  the  fact  that  our  civilization  is  absolutely  found- 
ed on  from  four  to  six  inches  of  soil  on  the  surface  of  this 
earth,  and  the  conservation  of  that  thin  layer  is  an  absolute 
necessity.  We  in  this  country  have  not  yet  learned  very 
much   about  how  to  do  it. 

Now,  the  object  we  are  after,  or  one  of  the  objects  in 
manufacturing  nitrogen  products,  is  not  necessarily  to  make 
the  cheapest  fertilizer.  What  we  are  after  is  the  cheapest 
finished  product,  and  in  many  cases  the  finished  product 
of  one  industry  is  the  raw  material  of  another.  The  finished 
product  of  the  fertilizer  industry  is  the  raw  material  of  the 
agricultural  industry,  and  that  is  very  little  understood.  As 
Mr.  Washburn  has  just  said  about  the  manganese  sulphate, 
you  used  to  hear  a  man  just  becoming  interested  in  agricul- 
ture talk  about  fertilizing  as  if  it  was  the  simplest  thing  in 
the  world — you  simply  analyze  an  apple  on  the  tree,  find 
what  is  the  percentage  of  the  different  elements  in  it,  spread 
these  elements  at  the  root  of  the  tree,  and  that  is  all.  As 
a  matter  of  fact,  there  is  a  vast  deal  to  learn — how  the  ele- 
ments of  the  fertilizers  react  upon  each  other,  and  react  upon 
the  elements  that  are  already  in  the  soil;  how  they  become 
available  for  plant  life.  We  must  also  bear  in  mind  the  fact 
that  the  operation  of  fertilizers  in  a  grove  of  trees  must 
necessarily  be  intermittent,  that  it  is  affected  by  a  certain 
amount  of  rainfall  and  sunshine,  which  evaporates  and 
washes  away  the  constituents  of  the  fertilizer,  and  also  that 
the  action  of  bacteria  is  just  beginning  to  be  understood. 
This  leads  us  to  suppose  that  our  present  mode  of  applying 
fertilizers  to  plant  life  is  probably  extremely  crude  and  in- 
efficient, and  that  we  know  but  a  very  small  percentage  of 
what  ought  to  be  known  of  the  best  form  in  which  these 
fertilizers    should   be   applied. 

A  point  of  view  not  generally  understood  and  appreci- 
ated is  the  close  relation  between  the  production,  transmis- 
sion, transportation  and  distribution  of  energy  and  of  com- 
modities. Mr.  Washburn  brought  out  a  point  in  regard  to 
the  necessity  of  nearby  water  transportation  which  is  ex- 
tremely interesting  and  is  very  important;  and  also  the  point 
that  a  great  deal  of  the  interest  in  nitrogen  processes  is 
because  of  the  healthy  and  well-founded  search  on  the  part 
of  our  power  companies  for  a  load  for  their  excess  capacity 
and  for  an  intermittent  demand. 

If  Mr.  Washburn's  statement  in  regard  to  transportation 
is  accepted  in  a  very  definite  sense,  it  would  mean  that  water 
power  if  removed  from  water  transportation  could  not  look 
forward  to  this  load,  but  waterpowers  removed  from  water 
transportation  are  often  surrounded  by  very  large  agricul- 
tural regions.  These  must  be  fertilized  in  some  way,  and 
might  as  well  draw  on  a  centre  of  local  supply — take  it 
somewhere  between  the  Mississippi  and  the  Pacific  Coast — 
as  to  ship  in  fertilizer  from  one  end.  I  am  sure  Mr.  Wash- 
burn, who  is»most  unusually  situated  as  a  nitrogen  manufac- 
turer and  a  water-power  operator,  simply  did  not  go  into 
the   detail   of   his   meaning. 

To  me  one  of  the  most  interesting  things  brought  out 
in  the  first  paper  is  the  reason  for  the  limitation  of  the  pro- 
cess along  certain  lines.  I  happened  to  know  people  who 
were  experimenting — I  am  not  sure  how  intelligently — on 
improvements   of   the   arc   process   without   a   knowledge   of 


the  fundamental  factors  that  enter  into  the  situation,  and 
without  knowing  just  the  part  played  by  the  electric  field, 
which  has  not  been  mentioned  to-night,  in  the  temperature 
pressure  and  velocity  of  change.  It  seems  to  me  without  this 
knowledge  a  very  great  deal  of  blind  and  expensive  experi- 
menting would  necessarily  follow.  It  is  not  clear  to  my 
mind  why  the  electric  field,  which  can  work  on  the  oxygen 
molecule  to  dissociate  the  atoms  in  the  form  of  ozone,  and 
if  compressed  a  little  further,  as  we  know,  results  in  nitrous 
oxid — why  that  electric  field  could  not  be  a  possible  factor 
in  a  process  of  this  kind. 

Charles  A.  Doremus:  Provost  Edgar  F.  Smith  of  the  Uni- 
versity of  Pennsylvania  has  written  a  book  on  "Chemistry 
in  America."  In  that  volume  he  gives  three  reprints;  one  a 
paper  by  Robert  Hare,  a  member  of  the  Philadelphia  Chem- 
ical Society,  written  in  1801.  Hare  gives  a  picture  of  the  oxy- 
hydrogen  apparatus  and  his  blowpipe,  and  it  has  taken  us 
seventy-five  years  to  come  to  the  practical  use  of  the  pro- 
cess of  oxy-hydrogen  welding  and  cutting,  and  the  oxy- 
acetylene  process.  The  second  is  an  annual  address  by 
Henry  P.  Smith,  of  that  same  society,  delivered  in  1798, 
worthy  of  reading,  as  showing  the  wide  knowledge  that  these 
men  possessed  of  the  possibilities  of  chemistry  in  this 
country  and  the  influence  of  the  science  upon  the  growth 
of  the  nation.  The  last  is  an  address  delivered  in  1801  by 
Dr.  Felix  Pascalis,  in  which  he  refers  to  the  manufacture 
of  nitric  acid  from  the  nitrogen  of  the  air,  by  the  improved 
apparatus  of  citizen  Guyton  de  Morveau. 

It  has  required  a  world  conflagration  to  make  us  appre- 
ciate our  possibilities,  and  there  is  no  more  fertile  ground 
to  work  on  in  this  country  than  that  which  Mr.  Washburn 
has  pointed  out. 

F.  V.  Henshaw:  I  ask  Mr.  Washburn  if  he  will  be  kind 
enough  to  elaborate  a  little  further  on  the  necessities  of 
location.  Is  the  necessity  for  a  cyanamide  plant  being  on 
tide  water,  or  where  there  is  water  transportation,  based  on 
the  requirements  for  raw  materials,  or  has  it  any  connection 
with   the  shipment  of  finished  products? 

Frank  B.  Washburn:  In  my  reference  to  the  limitations 
of  the  interior  point  of  manufacture,  I  had  in  mind  the  manu- 
facturing of  ammonia  phosphate,  which  requires  not  only  the 
raw  materials  used  in  cyanamiding.  but  also  phosphate  rock. 
Phosphate  rock  is  found  in  this  country  practically  in  only 
two  places,  in  the  state  of  Florida  and  the  state  of  Tennessee. 
It  is  a  low  grade  material,  and  its  transportation  by  water 
from  Florida  is  very  cheap.  Its  transportation  by  rail  to  the 
interior  is  very  expensive.  If  it  were  purely  a  question  of 
a  cyanamide  factory,  there  are  interior  points  that  would 
serve  the  agricultural  requirements  of  the  neighborhood  and 
environment,  just  as  Mr.  Rushmore  surmises.  Beyond  all 
that,  my  remarks  were  affected  by  the  broad  plan  which 
those  who  have  given  the  subject  consideration  think  must 
be  adopted  to  make  the  best  success  of  a  modern  nitrogen 
undertaking.  It  has  got  to  be  a  case  of  concentration,  of  a 
large  organization  made  up  of  the  very  best  skilled  and 
selected  men  that  can  be  found.  In  anything  which  has  to 
do  with  the  electric  industry,  there  is  a  tremendous  advant- 
age in  manufacturing  at  one  point,  because  almost  every 
process  gives  rise  to  what  may  prove  to  be  the  raw  material 
for  an  additional  process.  Therein  lies  the  success  for  tlie 
Germans,  and  therein  lies  the  handicap  of  the  United  States 
in  going  into  the  chemical  industry  and  taking,  as  many 
of  us  have  discussed  and  debated  doing,  the  trade  during  the 
time  that  the  German  industries  are  idle. 

Therefore,  from  that  point  of  view  we  have  not  con- 
sidered, and  of  course  could  not  consider,  locating  in  a  great 
many  places.  The  cost  of  transportation  of  raw  materials — 
phosphate  rock,  for  instance — from  almost  any  part  of  the 
-\tlantic,  in  fact  from  down  on  the  west  coast  of  Florida  into 
Canada,  by  water,  is  cheaper  than  the  transportation  of  that 
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same  material  out  of  Florida  a  few  miles  north  of  the  Florida 
border  by  rail.  The  transportation  of  coal  which  is  con- 
verted into  coke  has  many  of  the  same  aspects.  The  trans- 
portation of  the  finislied  product  has  to  be  done  at  the  cost 
of  handling  it  and  loading  il  into  the  ship  and  out  of  it,  as 
tlie  boats  would  otherwise  return  empty  from  any  large 
water-power  plant  having  deep  sea  entrance.  Practically  the 
same  conditions  apply  to  our  investigations  on  the  west  coast. 

So,  as  a  general  statement,  the  practical  thing  to  do  in 
a  great  manufacturing  industry,  employing  water-power  run- 
ning into  the  hundreds  of  thousands  of  horse  power,  is  to 
locate  within  a  seventy-five  cent  barge  rate  of  New  Orleans 
on  the  Mississippi  River  system,  or  upon  deep  water,  or 
where  deep  water  can  be  reached  rapidly  on  the  Pacific  or 
Atlantic   coast. 

F.  V.  Henshaw:  W  hat  would  be  the  relative  tonnage  in 
the  phosphate  ammonia  process, — the  tonnage  of  the  raw 
material  and   finished  product.  3   to  1,   10  to  1? 

Frank  B.  Washburn:  1  think  in  the  case  of  ammonia  and 
phosphate  it  would  be  4  to  1,  probably. 

Leland  L.  Summers:  I  want  to  answer  Mr.  Rushmore's 
question,  as  it  seems  to  apply  particularly  to  the  point  I 
raised:  Why  is  not  the  electrical  eflfect  of  the  arcing  system, 
with  its  ionizing  element,  of  tremendous  importance?  The 
electron  eflfects  under  partial  pressure  are  very  pronounced. 
The  question  arises  why  should  we  not  use  slich  a  process 
as  the  arcing  system,  where  there  is  a  tremendous  magnetic 
field  distorting  the  arc,  so  that  the  flame  expands  into  a 
wheel  six  or  eight  feet  in  diameter  and  sounds  like  a  battery 
of  artillery  when  you  open  the  furnace.  It  is  amazing  that 
there  should  not  be  a  more  pronounced  electronic  or  ioniz- 
ing eflfect.  The  truth  is  at  these  temperatures  dissociation 
is  so  active,  though  you  had  an  electrical  eflect  you  cannot 
remove  the  product  with  sufficient  rapidity.  The  final  effect 
in  all  the  arcing  processes  is  due  to  thermal  energy  only. 

You  asked  more  in  regard  to  ozonizing  and  low  tem- 
perature work.  Ozone  is  produced  almost  entirely  at  low 
temperature.  If  you  use  an  incandescent  wire  and  liquid 
air,   you   can   produce   ozone,    so   that   you   might   refrigerate 


oxygen  some  time  in  an  active  form.  You  might  activate 
nitrogen  by  temperature,  and  hold  the  oxygen  in  a  more 
active  form,  produce  chill,  and  in  that  way  produce  a  greater 
effect  and  be  free  from  this  temperature  of  dissociation.  It 
is  entirely  theoretical.  It  has  been  experimentally  done  and 
some  interesting  results  obtained,  but  I  do  not  know  of  any 
actual    application    commercially. 


Electric  Load  and  Output  in  Large  Cities 

In  tile  course  of  a  recent  investigation  made  by  Mr. 
H.  E.  M.  Kensit,  of  the  Dominion  Water  Power  Branch, 
in  connection  with  power  questions  in  Western  Canada, 
a  very  interesting  table  has  been  prepared  showing  the  per 
capita  consumption  of  power  in  Greater  \Vinnipeg  as  com- 
pared with  other  large  cities  in  Canada  and  the  United  States. 

The  necessary  data  was  collected  from  official  sources, 
special  care  being  taken  that  all  sources  of  supply  within 
a  given  city  and  district,  including  that  for  street  railways, 
were  incorporated.  It  should  be  added  that  this  is  not  a 
selected  list.  Enquiries  were  made  from  a  considerably 
larger  list  and  all  cities  have  been  included  for  which  the 
returns   received   were   sufficiently   complete   and   definite. 

The  most  striking  point  in  the  table  is  probably  the  high 
per  capita  position  taken  by  Greater  Winnipeg  as  a  user  of 
electric  power. 

This  is     probably  accounted  for  by: — 

1.  The  extremely  low  cost  of  electric  light  and  power  in 
Winnipeg   and   district. 

3.    The  high  cost  of     coal  and  gas  in  that  district. 

Where  the  price  of  electric  light  and  power  is  as  high 
as  it  is  in  most  American  cities  and  coal  is  cheap,  or  com- 
paratively cheap,  it  means  that  there  will  be  extensive  use 
of  gas  and  other  illuminants  and  that  many  private  fuel  plants 
will  be  maintained  for  the  production  of  power,  so  that  the 
central   station   load   is   smaller   than   it  would   otherwise   be. 

Mr.  Kensit's  table  is  presented  herewith.  The  data 
compiled  forms  a  valuable  addition  to  the  availalile  sources 
of  information   on   power   consumption. 


i'liited  States 


Electrical  Central 

Population 
Census  1910     Est'd.  1914 


Station  Load  and   Output  in  Various  Cities.     Year  1914. 


Atlanta,    Ga 154,.<!3n 

Buffalo,  N.  Y 423,715 


199,740 
457  900 


Chicago,    III.    . . . 
C"olumbus,    Ohio 


..2,185,283     2.436,000 
. .     1.'<1,54.^        213,900 


Detroit.    Mich 405,766        583,000 

Louisville.    Ky 223  928        232,.3,50 

Milwaukee,    Wis 373,857        420,000 


Connected  load     Peak 
in  K.W. 
Total  Per  Cap.  Total 
88,000     0.440     44,320 

137,872     0.310     67,424 

852.000     0.350  344,500 

4I).::00     0.230     19,471 

,X7.SO0 

97,("JO     0.417     28,2110 

46,024 


load  K.W.   Output  in  K.W.H. 
generated 

Per  Cap         Total         Per  C: 
0.222        145,684,803       730 
0.147        302,220,107       660 


0.142 

0.091 

0.1. 'iO 
0.122 
0.112 


1.2.80  962,600 

70,2.83,250 

329,:!95,90O 
]ii0.(;92,2in 
170.s.S9,0(JO 


329 

565 
43:5 
400 


8     Minneapolis  &  St.  Paul 


510.152        an.900     144,778     0.240     91.655     0.152        270,168,475      4.50 


9     Nashville  &  Chattanooga     .     l.'i4,9(iS        179,.5!)0 

10  Philadelphia     1,549,008     1,671,000 

11  Pittsburg    553,905       572,700 


12  Portland,    Ore.  . . 

i:j  Providence,    R.    I. 

14  Rochester,    N.     V. 

15  St.    Kouis,    Mo.    . . 

IG  Toledo,    Ohio    . . . 
Canada 

17  Montreal,   Que.    . . . 

18  Toronto,    Ont.    . . 

19  Vancouver,   15.    C. 

20  Winnipeg,    Man.* 


, ..    207,214 

..    224,323 

. .    218,149 
, ..    687,029 

. .     168,497 
Census  1911 


314,000 

249,000 

248,fXI0 
740,400 


60,843     0.338     20.200 

a02  086    0.121     82.078 

71,000 

47,775 

;f9,700 


82,060     0.330 


08,17 


0.274     29.813 
92,170 


0.113 

0.490 
0.124 

0.152 

0.160 

0.120 
0.125 


71,401  500 
275.711.745 
316..''iOO.(IOO 

199.166.000 

113,280.600 

123.S.50,785 
:n9,151,753 


.308 
105 


6:54 
455 


500 
430 


187,250      00,315     0.322     23,965     0.128         91,996,426       491 


Figiu'es  include: — 
p. 
Georgia    Railway    &    Power    Co. 
Buffalo   Gen.    Elec.   Co.    &    Cataract   Power 

&  Conduit  Co. 
C'wealth    Edison    Co.,    Str.    Railway    Co.'s 

&   Sanitary   District. 
Columbus    Railway,    P.    &    L.    Co.    &    Muni- 
cipal  Dept. 
Edison    lU'g.    Co.    &    Municipal    Dept, 
Louisville  Gas  &  Elec.   Co.  &  Str.  Railways. 
Wisconsin    Edison    Co.    &    C'wealth    Power 

Company. 
Minneapolis     Gen.     Elec.     Co.,     Consimicrs 

Power   Co.   &  Twin  City   Rapid  Transit 

Company. 
Nashville   Railway   &   Light   Co. 
Phil.    Electric    Co.    &   Sir.    Railways. 
Dunuesne     Light     Co.     &     Pcnn.     Light     & 

Power    Co. 
Portland    Rly.     L.     &    P.     Co.     &    N.     W. 

Electric    Co. 
Narragansett  Elec.  Lt.  Co.  &  Rhode  Island 

Company. 
Rochester  RIv.    &   Light  Co. 
L'nion    Elec,    Lt.    &    Power   Co.,   The   Elec. 

Co.    of    Missouri,    L'nited    RIys.    Co.    & 

Laclede   Gas   Lt.   Co. 
Toledo   Railways    &    I-ight    Co. 


470,480 
370,5:iS 


100,401 
136,0:«) 


570  500 
408,000 


186.400 
226,000 


222,000     0..3.84     05,000     o.li:!        3ooo(i(i,ono       :,-2i\       .Montreal    Light,    Heat    &    Power    Co. 
178,077     0..382     64,064     0.137        250,240,600      5:!5       Elec.     Lt.     Co.,     St.     Rly.    Co.    &    Hydro- 

Electric   Svslcm. 
01,290    0.3.30     34.300     0.184        124,.S84,!i6n       0(!8       I!.    C.    Electric    Traction    Co. 
1.30,000     0.600     43  300     0.191        167,765,000       740       Winnipeg    Elec,     Rly,    Co.    &    City    Ll.    & 

Power     Dept. 

NOTE:  The  above  particulars  were  obtained  by  correspondence  with  the  respective  un<lcrtakings.  Special  care  was  taken  lo  cover  all 
sources  of  public  electric  supply  for  eacli  city  including  street  and  elevated  railways;  the  figures  are.  therefore,  believed  lo  be  subslanlially 
correct,  but  as  the  local  conditions  are  not  known  in  each  case  the  figures  are  only  given  as  approximate.  The  electric  load  and  output  covers 
the  cily  and  district  in  every  case.  The  figures  iier  capita  cannot  he  exact  as  Ihc  population  in  1914  had  lo  be  eslimalcd,  estimation  being 
determined   on  basis   of  average  annual   increase   shown  by   census   returns  for  1900  and   1910. 

•For  the  above  purpose  the  popnialinn  of  Winnipeg  in  1914  is  estimated  on  Ihc  same  basis  as  the  olher  cilics.  The  1914  population  was 
estimated  for  assessment  purposes  al  203,2,5.5.  so  that  the  figure  taken  (226.000)  is  unfavorable  lo  the  cily  for  the  above  purpose.  The 
population  of  Greater  Winnipeg  in  1914  is  estimated  by  Henderson  Directories  Ltd.  al  270,177,  but  for  the  other  cities  only  ihe  population 
within    the    cily    limits    is    included    and    Winnipeg    is    therefore    taken    on    the    same   basis. 
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Power  Production  at  the  Brazeau  Collieries- 
Brief  Description  of  Operations 

By  A.  J.  Cantin 

The  lirazeau  Collieries,  Limited,  of  Nordegg,  Alta., 
enjoy  the  reputation  of  being  able  to  deliver  more  coal  in 
twenty-four  hours  than  any  other  mine  in  Northern  Alberta. 
Their  mine  is  situated  130  miles  west  of  Red  Deer,  on  the 
Canadian  Northern  Railway,  at  the  foot  of  the  Rocky  Moun- 
tains. It  was  first  started  in  the  summer  of  1913,  and  has 
been  operated  every  day  since,  giving  employment  to  about 
four  hiindred  men.  The  coal  is  bituminous,  and  of  very  good 
steam  quality;  it  is  not  suitable  for  domestic  purposes.  One 
of  the  features  of  the  mine  is  its  electrical  operation,  it  be- 
ing operated  altogether  by  electricity  generated  in  the  com- 
pany's own  plant  close  to  the  entrance  of  the  drift  shaft 
and  distributed  at  2300  volts  alternating  current. 

The  writer  had  an  opportunity  of  making  a  thorough 
inquiry  into  the  cost  of  producing  the  power,  and  ascer- 
tained that  for  the  last  twelve  months  the  cost  of  manufac- 
turing 1,000,000  kilowatt  hours,  had  been  2.5  cents  per  kilo- 
watt hour.  This  cost  seems  a  rather  high  one,  considering 
the  low  cost  of  the  coal,  which  they  obtain  at  the  actual  cost 
of   mining,   using   mostly   mine-run   coal. 

Perhaps  an  outline  of  the  organization  of  the  power 
house  and  its  running  costs  will  be  of  interest  to  a  number 
of  readers.  The  labor  cost  is  approximately  $50  a  day. 
There  are  three  engineers,  working  in  shifts  of  eight  hours 
each;  three  firemen;  one  electrician,  who,  together  with  an 
assistant,  supervises  all  the  electrical  apparatus,  and  also 
looks  after  all  trouble  in  the  one  hundred  and  twenty  cot- 
tages and  business  houses  connected  with  the  mine.  A 
master  mechanic  looks  after  the  steam,  as  well  as  the  mech- 
anical end  of  everything  in  the  operation  of  the  mine.  The 
electrician,  engineers,  and  firemen  report  to  him.  The  con- 
sumption of  coal  averages  twenty  tons  a  day.  Oil,  repairs, 
and  other  incidentals  bring  the  total  expenditure  up  to 
seventy-five  dollars  a  day,  in  addition  to  the  fixed  charges 
which  the  plant  has  to  bear. 

The  generating  equipment  for  this  plant  consists  of  two 
horizontal  Leonard  &  Son  single  expansion  engines  operat- 
ing at  200  r.p.m.,  direct  connected  to  a  Canadian  General 
Electric  alternator  of  185  kw.  capacity,  operating  at  2300 
volts,  3  phase,  60  cycles.  The  exciters  are  belt-driven  from  the 
main  shaft  of  the  generator. 

The  switchboard  consists  of  eight  slate  panels  having 
mounted  on  them  the  following  apparatus:  three  integrat- 
ing Westinghouse  switchboard  type  watthour  meters,  two 
Weston  d.c.  voltmeters  and  ammeter,  being  controlled  by 
plugs  so  that  they  can  be  shifted  to  either  machine.  The 
a.c.  instrument  and  the  synchronoscope  are  mounted  on  a 
swinging  bracket.  It  might  be  said  that  owing  to  the  slug- 
gishness of  the  governors  on  the  engines  it  is  almost  im- 
possible to  synchronize  the  two  alternators,  and  up  to  tlie 
present  it  has  not  been  done  except  when  they  have  been 
changing  from  one  machine  to  another,  and  then  for  only 
a  few  moments. 

There  are  three  circuits  starting  from  the  power-house 
— one  to  the  fan-house,  one  to  the  tipple  and  coal-loadcr. 
and  one  to  the  village.  The  circuit  to  the  fan-house  is  2300 
volts,  stepped  down  to  440  volts  by  means  of  three  50  kw. 
transformers  delta  connected,  thus  permitting  a  continuous 
operation  in  case  of  the  failure  of  one  of  the  transformers. 
The  fans  are  driven  by  a  75  h.p.  motor  having  900  r.p.m., 
manufactured  by  the  Canadian  General  Electric  Co..  belt  con- 
nected to  the  fan  and  situated  at  the  mouth  of  the  drift  shaft 
and  operated  continuously,  maintaining  an  air  pressure  of 
two  and   one-half  inches. 

In  the  marking  house  there  is  a  T5  h.p.  motor  of  the 
same  type  and  speed  as  used  on  the  fan.     As  the  cars  leave 


the  tipple  they  are  switched  by  gravity  to  the  elevating 
track;  a  link  chain  with  a  prong  catches  each  car  and  elevates 
it  to  the  top  of  the  grade,  when  by  its  own  weight  it  runs 
to  the  mouth  of  the  shaft  and  is  hauled  by  horses  into  the 
mine. 

The  coal  is  conveyed  from  the  tipple  to  the  picking 
table  by  means  of  a  conveyor  belt  36  inches  wide  and  150 
feet  long,  and  is  then  dumped  on  a  shaker  screen  and  the 
coal  picker  then  takes  out  whatever  shale  and  other  impurity 
there  may  be  in  it.  When  they  load  gondola  cars  the  coal 
is  dumped  directly  in  the  car  without  the  aid  of  a  loader, 
but  when  they  load  in  a  box  car  they  have  a  Christie  box 
car  loader.  The  coal  is  dumped  on  a  moving  belt,  which  is 
placed  lengthwise  to  the  car,  and  the  speed  of  this  belt  is 
fast  enough  to  allow  the  coal  to  be  thrown  to  the  far  end 
of  the  car  when  operating  at  full  speed,  and  by  reversing  it 
the  other  end  of  the  car  is  filled.  It  takes  four  minutes  to 
spot  a  car  and  load  it  with  this  loader.  This  loader  is  oper- 
ated by  a  50  h.p.  variable  speed  Western  Electric  motor. 

The  circuit  to  the  Tipple  is  of  the  same  general  type  as 
the  one  to  the  fan-house,  and  has  three  50  kw.  transformers 
delta  connected. 

There  is  also  a  small  coal  conveyor  to  convey  coal  from 
the  track  to  the  boiler  house;  it  is  operated  by  a  Canadian 
General   Electric   5-h.p.   motor. 

The  circuit  to  the  village,  which  is  about  one  mile  long, 
is  a  2300-volt  circuit,  and  the  local  distribution  is  made  at 
110-220  volts. 

All  the  electrical  work  has  been  done  in  a  good,  work- 
manlike manner.  Mr.  Charles  Wills  is  the  electrician,  and 
Mr.   Tos.   Verdun   the   master   mechanic. 


The  value  of  service  as  it  affects  the  relations 

between  private  operating  companies 

and  their  customers 

By  H.  H.  Scotf 

In  recent  years  we  have  seen  the  creation  of  many  hold- 
ing companies  in  connection  with  public  utilities,  but  the 
true  course  of  the  movement  is  not  generally  appreciated 
by  the  public.  The  public  does  not  realize  that  all  gas  and 
electric  companies  grow  even  much  more  rapidly  than  the 
communities  they  serve,  and  that  for  each  one  dollar  of  gross 
revenue  increase,  five  dollars  or  more  of  capital  must  be 
provided,  when  averaged  over  a  period  of  years.  If  all  the 
net  earnings  of  the  companies  are  expended  for  extensions 
and  betterments,  they  would  not  be  anywhere  near  sufficient 
to  keep  up  with  the  ordinary  unaccelerated  growth  of  the 
average  gas  and   electric   company. 

The  usual  way  to  provide  capital  for  construction  ex- 
penditure is  to  create  a  mortgage  upon  the  property  and  issue 
bonds  for  75  to  85  per  cent,  of  the  cost  of  the  betterments. 
The  conditions  in  the  mortgage  are  generally  made  by  the 
purchasers  of  the  first  bonds,  but  on  the  whole  the  condi- 
tions of  the  mortgages  throughout  this  country  are  prac- 
tically uniform. 

Up  to  the  present  time,  public  utility  bonds  have  been 
purchased  and  sold  largely  through  bond  houses  located  in 
the  larger  cities.  The  cost  of  handling  and  marketing  bonds 
does  not  vary  with  the  size  of  the  issue,  and  therefore  these 
houses  seldom  care  to  consider  the  purchase  of  issues  in 
cities  of  20,000  people  or  less.  The  result  has  been  that  the  ' 
owners  of  the  utilities  in  the  smaller  cities  have  found  it 
extremely  difficult  to  finance  the  growth  of  their  properties, 
and  have,  in  many  cases,  been  obliged  to  sell  their  properties 
to  holding  companies  or  others  who  could  finance  the  ex- 
tensions. 

It  is  because  of  the  inability  to  finance  small  proposi- 
tions that  we  are  witnessing  the  grouping  of  numbers  ofpro- 
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portics  ill  the  same  localities.  Of  course,  there  is  an 
economic  advantage  in  this  grouping  of  properties, 
but  it  is  secondary  to  the  financial  consideration. 

The  growth  of  the  gas  and  electrical  businesses  in  the 
future  depends  largely  upon  the  ability  to  raise  the  monies 
necessary  to  finance  the  extensions,  and  any  move  made  to 
make  the  task  any  more  difficult  simply  reacts  upon  both 
the   companies   and   the   public. 

It  is  a  fact  that  the  public  is  more  interested  in  the 
ability  of  public  utility  companies  to  keep  pace  with  the 
growth  of  the  communities  and  to  render  good  service  than 
in  the  rate  of  service.  It  is  the  writer's  opinion  that  public 
utility  stockholders  and  employees  should  thoroughly  appro- 


Returning  Prosperity  already  casting 

its  Shadow  in  Western  Canada 

Bu.  1915 

Bu.  1914 

Wheat  inspected  to  date    . .  108,226,900 

51  483,000 

In  store  at  country  points     34,400,000 

20,740,000 

In   transit   not   inspected    .        8,400,000 

1,725,000 

Allowed  for  seed,  feed  and 

country  mills 35 .000.000 

Balance   in   farmers'     hands 

to  market    121,203,100 

30,127,000 

Oats   inspected   to   date    .  .  .    16,000,000 

11,142,000 

Barley  inspected  to  date    .        3,400,000 

1,929,300 

ciate  the  meaning  of  service,  and  never  fail  to  take  advant- 
age of  an   opportunity  to  present  the   facts. 

Haven't  Taken  the  Trouble 

Central  station  officers  have  been  at  fault  in  that  they 
have  not  taken  more  trouble  to  thoroughly  post  their  em- 
ployees to  be  able  to  talk  on  the  financial  side  of  the  busi- 
ness. As  regards  the  physical  side,  the  central  stations  have 
been  quick  to  adopt  almost  everything  practically  good  which 
might  better  the  service.  The  central  station  business  has 
attracted  to  its  service  men  above  the  average  in  intelligence, 
for  it  is  a  fact  that  approximately  fifty  per  cent,  of  the  elec- 
trical engineering  graduates  of  our  technical  universities  and 
colleges  enter  its  employ.  The  growth  in  numbers  of  llie 
college  graduates  has  also  been  very  marked  in  the  last  ten 
years,  and  therefore  the  number  of  college  men  engaged  in 
the  business  is  very  large. 

Upon  the  whole,  the  employees  arc  ambitious  and  pro- 
gressive. Many  companies  have  employees'  clubs  where 
technical,  accounting,  commercial  and  practical  questions  arc 
discussed  and  solved,  but.  in  tlio  opinion  of  the  writer,  the 
most  important  question  has  not  received  the  consideration 
it  so  thoroughly  deserves,  viz.:  the  thorough  education  of 
every  employee  concerning  the  financial  and  corporate  mat- 
ters of  his  company. 

As  it  stands  now,  the  man -or  few  men  in  most  com- 
panies who  are  competent  to  discuss  these  questions  do  not 
come  into  personal  contact  with  their  consumers,  and,  if  they 
do,  fail  to  meet  the  class  <t!  consumers  which  criticizes  tin- 
most. 

The  employees,  however,  are  continually  in  contact  witli 
all  classes  of  people,  and  it  is  their  duly  to  be  courteous  and 
competent  to  discuss  all  questions  concerning  their  company. 

This  education  becomes  all  the  more  important  when 
we  consider  that  the  poorest  paid  employees  of  the  com- 
panies, as  a  rule,  come  into  contact  with  the  consumers 
more  frequently  than  those  higher  paid.  There  can  be  no 
question  but  that  our  meter-readers  and  office  clerks  meet 
and  talk  with  more  people  than  do  the  general  managers. 
It  is  undoubtedly  the  belief  of  many  consumers  in  every 
community    that    the    particular    public    utility    serving    that 


locality  is  largely  over-capitalized.  If  it  is  not  true,  shouldn't 
our  employees  be  taught  to  courteously  defend  the  company? 

The  early  pioneers  in  the  public  utility  business  had 
only  a  faint  conception  of  what  the  growth  of  the  business 
would  be,  and  the  enormous  amount  of  capital  that  would 
consequently  be  required.  .\s  a  result,  inadequate  mortgages 
were  placed  on  the  properties  and  the  total  issues  were  ex- 
hausted long  before  the  maturities.  Because  of  this  experi- 
ence, in  many  cases  what  appear  to  be  very  large  bond  issues 
have  been  created.  The  public  does  not  understand  the  rea- 
sons because  it  does  not  know  the  conditions  incorporated 
in  the  mortgages  for  taking  down  additional  bonds,  and  that 
interest  is  paid  only  on  bonds  that  become  outstanding.  Nor 
does  the  public  realize  that  the  failure  to  create  the  large 
issue  originally  has  added  a  very  considerable  factor  to  one 
of  the  items  that  go  to  make  up  the  cost  of  service,  viz.: 
the    cost   of   money. 

Many  things  that  seem  vague  and  technical  in  connec- 
tion with  the  electric  light  and  power  business  could  be 
easily  explained  by  our  employees  if  the  presidents,  general 
managers  and  attorneys  for  the  companies  would  take  the 
trouble  to  spend  about  twelve  hours  each  year  in  talking  to 
the   employees. 

The  public  utility  companies  are  selling  a  service — not 
a  commodity.  We  are  not  selling  kilowatt  hours,  and  our 
employees  should,  above  everyone  else,  be  made  to  thor- 
oughly understand  this  fact. 

The  writer  believes  in  the  men  who  are  engaged  in  the 
public  utility  business.  He  believes  they  have  contributed 
no  small  part  to  the  development  of  the  wealth  and  happi- 
ness of  the  people,  and  that,  if  not  handicapped  unjustly 
in  the  future,  they  will  even  contribute  a  greater  share  to- 
ward the  development  and  utilization  of  the  vast  resources 
of  this  country.  If  we  believe  in  our  business,  and  if  we 
know  we  are  right,  we  can  justify  our  position  provided  wc 
accept  the  means  at  our  disposal  to  educate  the  public. 


Must  Await  his  Turn 


DrugKist   Hull     .lust  in  a  minute,  Sammy,  just  assoon  as  I  gives 
this  'ere  gent  'is  straffing  drops. 

I,  Reproduced  by  courtesy  of  the  Toronto  World  i 
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A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 

Mr.  D.  A.  Thomas,  representative  of  Lloyd  George, 
British  Minister  of  Munitions,  has  left  us — with  a 
rather  bad  taste  in  our  mouths.  To  be  sure  he  has 
straightened  out  the  "shell  game,"  paved  the  way  for 
the  reorganization  of  the  shell  committee  and  arranged 
that  in  future  all  purchases  of  munitions  shall  receive 
the  direct  attention  of  Lloyd  George,  whose  represent- 
ative in  this  country  shall  be  Mr.  Lionel  Hichens, 
former  head  of  the  Cammell  Laird  Company.  Mr. 
Thomas  has  also  assured  us  that  we  are  a  great  people 
with  a  great  country,  and  that  while  the  Shell  Com- 
mittee may  have  charged  the  Mother  Land  more  for 
shells  than  they  could  be  bought  for  across  the  line, 
Canada  is  perhaps  entitled  to  the  preference.  Despite 
this  diplomatic  language,  however,  Mr.  Thomas  took 
the  necessary  steps  to  ensure  an  early  cessation  of  the 
preference. 

But  if  it  is  Mr.  Thomas'  good  fortune  to  leave  us 
with  words  of  cheer  on  his  lips  and  an  openly  ex- 
pressed wish  to  let  the  "dead  past  bury  its  dead"  so 
far  as  past  sins  are  concerned,  it  is  perhaps  well  not 
to  give  all  the  credit  to  one  man  that  now  the  Empire 
is  to  get  a  dollar's  worth  of  shell  for  a  dollar  from 
the  most  loyal  of  her  sons.  Since  everything  is  being 
hushed  up  and  the  Shell  Committee  is  being  quietly 
and  decently  buried,  it  is  impossible  to  get  statements 
mider  oath.  But  private  information  from  the  seat  of 
trouble  indicates  that  Mr.  F.  P.  Jones,  manager  of  the 
Canada  Cement  Company,  has  much  to  do  with  the 
upheaval  that  sent  Mr.  Thomas  home  happy  and  the 
Canadian  Shell  Committee  into  permanent  retirement. 

Mr.  Jones,  like  many  another,  went  to  Ottawa  with 
a  tender  for  shells.  When  the  contracts  were  let  they 
went  as  usual  to  the  favored  few,  and  Mr.  Jones  was 
not  one  of  them.  Those  contracts  were  let  at  prices 
lower  than  previous  contracts,  but  higher  than  Mr. 
Jones'  tender.  LTnlike  many  another,  Mr.  Jones  did 
not  throw  up  his  hands  and  go  home.  Instead  he 
went  straight  to  Sir  Robert  Borden.  The  Premier  was 
not  inclined  to  listen  to  a  disappointed  tenderer,  but 
when  Mr.  Jones  turned  to  the  door  with  a  decisive 
"Very  well,  I'll  give  my  statement  to  the  press,"  he 
was  invited  to  call  again  in  a  couple  of  days.  On 
the  second  visit  he  foimd  Mr.  Thomas  with  the  Pre- 
mier. Mr.  Jones  sat  down  at  the  typewriter  and  made 
three  copies  of  his  statement,  one  for  the  Premier,  one 
for  Mr.  Thomas  and  the  third  he  kept.  That  statement 
showed  that  the  contracts  let  by  the  Committee  were 
just  $21,000,000  higher  than  if  awarded  at  the  rate  of 
Mr.  Jones'  tender.  A  cable  to  England  stopped  the 
contracts  before  they  had  been  approved  by  Lloyd 
George.  And  in  future  all  contracts  for  munitions  will 
be  open  to  competitive  bids. 

*       *       * 

Of  course,  explanations  were  in  order,  and  they 
were  made.     It  was  pointed  out  that  certain  concerns 


had  taken  risks  when  shell  making  was  an  experiment 
that  might  prove  costly  to  the  makers  and  these  con- 
cerns were  entitled  to  consideration.  And  probably 
they  were.  The  earlier  price  charged  the  Empire  was 
$5.15  for  machining  a  dollar's  worth  of  shell.  This 
was  later  reduced  to  $2.90  for  doing  the  same  dollar's 
worth  of  work.  At  these  figures  one  would  naturally 
conclude  that  it  was  the  Empire  and  not  the  experi- 
menter, or  rather  contractor,  which  was  entitled  to  any 
consideration  that  was  going.  Again  it  was  pointed 
out  that  policy  demanded  that  the  contracts  be  spread 
around  so  as  to  help  relieve  commercial  depression 
brought  on  by  the  war.  And  it  is  only  fair  to  add 
that  this  policy  has  been  more  or  less  successful. 

*  *       * 

But  while  it  may  be  policy  at  this  time  of  stress  to 
smooth  matters  over  so  that  the  fight  for  the  freedom 
of  the  world  may  be  successfully  carried  on,  suspicions 
have  been  aroused  that  cannot  be  set  at  rest  by  simpl> 
inaugurating  a  new  system  of  purchasing  munitions. 
Mr.  Thomas  may  diplomatically  suggest  that  "public 
sentiment  will  be  met  by  the  retirement  of  the  manu- 
facturing members  of  the  committee,"  but  he  knows, 
and  all  Canada  knows,  that  such  action  will  stimulate 
suspicion  rather  than  meet  public  sentiment.  Every- 
body has  heard  of  manufacturers  who  have  wanted  to 
tender  on  shells  and  who  were  not  permitted  to  even 
see  the  specifications ;  of  manufacturers  who  failing  in 
their  attempts  to  make  headway  at  Ottawa  have  on 
their  return  home  been  oflfered  contracts  by  middle- 
men ;  of  at  least  one  patriotic  manufacturer  who  offered 
to  make  shells  at  cost  and  who  was  never  given  a 
chance.  All  this  has  been  borne  with  an  ecpianimity 
born  of  long  experience  with  politicians  and  high  finan- 
ciers. 

*  *       * 

But  in  this  case  a  much  larger  issue  than  mere 
money  is  in\-olved.  The  Shell  Committee  was  apptiint- 
ed  by  the  Government,  was  representative  of  the  Gov- 
ernment and  consequently  representative  of  Canada. 
In  so  far  as  our  dealings  with  the  British  Munitions 
Board  is  concerned  that  Committee  was  Canada.  And 
in  this  great  war,  which  Lloyd  George  has  said  is  a 
war  of  munitions  rather  than  men,  shall  it  be  said  that 
when  the  Empire  called  for  aid,  when  the  brave  men 
in  the  trenches  shouted  for  munitions,  Canada  rushed 
to  their  aid  with  $1  worth  of  shell  in  one  hand  while 
the  other  was  held  out  for  $5.15?  Shall  it  be  said  that 
while  we  are  wont  to  twit  the  United  Statesers  with 
their  fondness  for  the  dollar  our  own  country  has  out- 
done them  in  the  hour  of  the  Empire's  peril?  It  is  un- 
just that  Canada  should  be  allowed  to  rest  under  any 
such  stigma ;  it  is  unjust  that  the  manufacturing  mem- 
bers of  the  Shell  Committee  should  be  retired  under 
suspicion  of  having  placed  such  stigma  on  their  native 
land.  In  justice  to  those  men  and  in  justice  to  Canada 
the  shell  contracts  and  the  Shell  Committee  should  be 
given  the  fullest  and  most  searching  investigation. 
Neither  should  that  investigation  be  held  before  any 
white-washing  parliamentary  committee.  It  should  be 
held  before  a  court  free  from  party  bias  and  interested 
only  in  bringing  out  the  real  facts.  In  this  way  and 
this  way  only  can  Canada's  name  be  cleared  and  the 
Committee  given  its  opportunity  to  absolve  itself  of 
suspicions  that  cling  to  it  and  will  continue  to  cling 
so  long  as  efforts  are  being  put  forth  to  cover  up  its 
actions. 

^       ^       ^ 

To  the  Empire  in  her  hour  of  need  Canada  has 
given  freely  of  her  substance  and  her  sons.  She  has 
gloried  in  the  opportunity  to  prove  that  her  relations 
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tuward  tin-  ni"tluTl;m(l  were  those  of  a  partner  rather 
than  a  deiiendent.  Eroni  the  Atlantic  to  the  Pacific 
Canadians  have  voiced  but  one  sentiment :  that  the 
Dominion  must  spend  her  last  dollar  and  her  last 
droj)  of  lilood  to  preserve  those  liberties  guaranteed 
by  the  Union  Jack  and  to  crush  the  militarism  that 
threatens  the  freedom  of  the  world.  That  is  the  true 
Canadian  spirit  and  behind  it  are  united  even  those 
who  mocked  at  the  German  peril  and  caviled  over  ex- 
penditures towards  increasing  Britain's  naval  power. 
If  a  few  individuals  have  found,  in  the  nation's  hour 
of  stress,  their  opportunity  to  make  financial  gains,  all 
Canada  shtnild  know  it  and  all  the  world  should  be 
shown  that  they  do  not  for  one  instant  represent  Can- 
ada's attitude  towards  the  Motherland. 

That  Sir  Robert  Borden  expected  more  from  his 
shell  committee  goes  without  saj'ing.  It  is  whispered 
that  in  the  interview  with  F.  P.  Jones,  the  Premier 
scoffed  at  the  idea  that  shells  could  be  produced  at 
the  price  quoted  in  Mr.  Jones'  tenders.  But  when  the 
latter  came  back  by  posting  a  marked  chequf  so  large 
that  it  left  no  room  for  argument  the  days  of  the  then 
Shell  Committee  were  numbered.  And  recent  Ot- 
tawa despatches  indicate  that  Mr.  Jones  has  gathered 
in  about  $7,000,000  worth  of  these  new  contracts.  Also 
he  has  the  satisfaction  of  having  been  a  real  bene- 
factor to  Canada  and  to  the  Empire. 


1  would  not  like  to  go  so  far  as  to  place  some 
leading  Liberal  journals  in  the  traitor  class,  it  is 
rather  amusing  to  contrast  their  present  ebulli- 
tions of  patriotism  with  their  utterances  of  a  few 
short  months  ago.  When  Premier  Borden  came  back 
from  England,  declared  the  German  peril  real,  and 
asked  parliament  to  make  a  cool  appropriation  of 
$35,000,000  to  the  British  navy,  he  doubtless  knew 
that  war  was  imminent.  He  also  doubtless  imparted 
this  information  to  Sir  Wilfred  Laurier.  But  did  the 
man  who  thumps  his  chest  and  claims  "a  British  sub- 
ject I  \\'as  born,"  etc.,  rise  to  the  occasion  and. give 
a  practical  demonstration  of  his  patriotism?  On  the 
contrary  he  opposed  the  appropriation  in  the  House 
and  strangled  it  with  his  Liberal  majority  in  the  Sen- 
ate. And  the  while  these  ultra-loyal  Liberal  jour- 
nals shouted  their  applause.  Now  they  jump  to  the 
other  extreme  and  are  madly  impatient  because  the 
Government  is  not  equipping  soldiers  fast  enough  and 
is  not  fu'nishing  more  troops  than  the  Mother  country 
asks  us  for.  It  pains  me  to  say  it,  but  one  cannot  help 
wondering  whether  this  is  pure  patriotism  or  if  it  is 
not  mixed  with  a  slight  desire  to  embarrass  the  Gov- 
ernment and  make  political  capital  for  use  in  elec- 
tions. 

*  *       * 

The  French  Commercial  Commission,  which  has 
just  arrived  in  New  York,  will  spend  a  cool  billion 
for  machinery,  war  supplies  and  foodstuffs.  Will  the 
Minister  of  Commerce  kindly  tell  us  what  steps  are 
being  taken  to  ensure  that  Canada  gets  her  share  of 

this  business? 

♦  *       * 

And  it  is  something  more  than  a  rough  guess  that 
the  practical  politicians  had  a  finger  or  two  in  the 
shell  game.  It  will  be  noticed  that  the  shell  com- 
mittee was  made  up  of  a  harmless  board  of  a  couple 
of  manufacturers  and  a  batch  of  government  em- 
jdoyees.  The  manufacturing  memliers  wnuld  |)rob- 
ably  not  be  too  inc|uisitive  as  long  as  certain  factories 
got  their  share  of  the  contracts  and  the  government 


employees  could  be  dejiended  on  to  do  ])retty  much 
as  the}'  were  told.  With  this  combination,  a  certain 
secrecy  and  an  expressed  desire  to  spread  the  con- 
tracts so  as  to  cover  a  commercial  depression  caused 
by  the  war,  it  was  an  easy  matter  to  place  the  con- 
tracts where  they  would  do  the  most  good.  Most 
of  those  contracts  were  given  to  the  little  fellows. 
Men  with  big  propositions  were  given  no  encourage- 
ment at  Ottawa.  One  responsible  man  who  made  a 
proposition  to  enlarge  and  equip  an  already  large  fac- 
tory and  turn  out  shells  in  quantities  was  turned 
down  cold.  And  meantime  from  Ottawa  itself  eman- 
ated the  cry  "Big  contracts  for  shells  are  being  given 
to  the  United  States  firms.  Why  can't  Canada  get 
more  of  them?"  Now  people  are  asking  if  this  cry 
was  started  simply  to  cover  up  the  fact  that  all  orders 
were  being  parcelled  out  among  the  favored  few  who 
were  receiving  from  $2.90  to  $5.15  for  machining  a 
dollar's  worth  of  shell.  Anyway,  just  as  soon  as  the 
British  Munitions  Board  was  assured  of  sufficient 
quantities  of  shells  at  reasonable  prices  we  find  half 
a  billion  dollars  of  contracts  being  talked  of  for  Can- 
ada.    Somebod}'   apparently   has   a   lot   of   explaining 

to  do. 

*       *       * 

The  secrecy  observed  by  the  Shell  Committee  in 
regard  to  contracts  would  be  amusing  were  it  not  tied 
up  with  conditions  that  bring  the  blush  of  shame  to 
ever}-  Canadian  cheek.  Prominent  manufacturers  who 
wished  to  tender  on  shells  were  not  even  allowed  to 
see  the  plans  and  specifications.  A  reputable  Cana- 
dian trade  paper  that  wrote  to  the  department  for  the 
plans  was  not  only  given  a  curt  refusal  but  was  told 
that  the  committee  considered  it  inadvisable  that  any- 
thing should  be  published  concerning  them.  And  at 
the  same  time  there  was  right  in  Montreal  a  German 
representative  of  a  United  States  trade  publication, 
who  not  only  had  full  plans  and  specifications  of  those 
shells  but  all  information  concerning  them.  Was  it 
the  policy  of  the  committee  that  it  mattered  not  who 
possessed  this  information  so  long  as  it  did  not  reach 
manufacturers  who  might  possibh'  put  in  tenders? 

The  purchase  of  shell  bo.xes  was  another  of  the 
duties  of  this  now  famous  shell  committee.  Natur- 
ally you  would  expect  them  to  follow  the  same  polic}' 
in  regard  to  the  boxes.  And  you  won't  be  disa]5- 
pointed.  There  was  the  same  secrec}^  the  same  spread- 
ing out  of  contracts  to  cover  commercial  or  political 
depression,  and  the  same  awarding  of  contracts  to  the 
little  fellows  regardless  of  their  equipment  or  financial 
capacit}'.  That  one  of  the  largest  box  factories  in 
Canada  received  a  contract  for  25.000  boxes  and  manu- 
factured on  a  sub-contract  .50,000  boxes  more  is  elo- 
quent evidence  of  the  business  acumen  exercised  in 
carrying  on  this  branch  of  the  business.  That  a  Mon- 
treal firm  not  in  the  box  making  trade  was  awarded 
a  contract  which  it  sublet  to  a  box  manufacturer  in 
the  same  city  is  further  evidence  that  if  the  committee 
was  honest  it  was  incomiietent.  That  a  comi^any  of 
low  financial  standing  was  able  to  secure  a  large  con- 
tract, even  though  it  had  to  construct  a  new  plant  for 
the  work,  would  indicate  that  the  government — for 
this  shell  committee  stood  for  the  government — had 
poor  relations  whose  exigencies  gave  it  greater  con- 
cern than  the  exigencies  of  the  Empire. 
*        *        * 

Tiic  ruvcha.--ing  L'ummitlec  is  annther  of  our  war 
institutions  that  is  at  i)resent  staggering  along  under 
a  sharp  fusiladc  of  criticism.     Tt  is  an   eminently  re- 
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ppectable  body  and,  in  the  opinion  of  many  who  have 
watched  its  workings  closely,  is  doing  its  best  undci 
the  conditions.  It  is  composed  of  Geo.  F.  Gait,  a 
wholesale  grocer  of  Winnipeg ;  A.  Lapoi'te,  French- 
Canadian  wholesale  grocer  of  Montreal,  and  Hon.  A. 
E.  Kemp,  Member  of  the  Dominion  Cabinet,  without, 
portfolio,  Toronto,  manufacturer  of  tinware,  and  poli- 
tician. It  is  said  that  Mr.  Kemp  leaves  most  of  the 
actual  work  of  the  Committee  to  Messrs.  Gait  and 
Laporte.  But  here  again  that  scattering  of  contracts 
to  cover  that  same  commercial  depression  creeps  in 
and  brings  forth  the  usual  criticism.  The  segregation 
of  tenders  thus  rendered  necessar}^  often  practically 
wipes  out  competition  and  the  net  result  is  that  the 
big  concerns  are  often  neglected  while  many  a  sweat 
shop  with  a  machine  hastily  stuck  in  a  cellar  is  work- 
ing night  and  day  to  turn  out  materials  that  do  not 
keep  the  equipment  up  to  the  requirements  of  enlist- 
ment. Some  of  the  big  concerns  are  prepared  to  take 
this  work  at  actual  cost  in  order  to  keep  their  factories 
running  and  their  stafifs  together.  But  the  system  in 
vogue  does  not  give  them  a  chance. 


But  the  strongest  criticism  offered  is  that  while 
the  committee  award  the  contracts  the  general  busi- 
ness therewith  is  in  the  hands  of  the  officials  of  the 
department.  Just  an  instance  to  show  how  this  works 
out.  One  call  for  tenders  for  a  contract  amounting  to 
between  $75,000  and  $100,000  was  issued  that  left  but 
two  clear  days  for  figiu'ing.  As  it  was  necessary  to 
get  in  touch  with  the  mills  regarding  necessary  ma- 
terials some  of  the  biggest  concerns  in  the  country- 
did  not  attempt  to  put  in  a  tender.  The  trick  of  hold- 
ing back   specifications,   on   occasion,   is   an   old   one. 

^       ^       ^ 

It  was  the  duty  of  Sir  Robert  Borden  to  see  that 
the  Shell  Committee,  which  was  to  have  the  handling 
of  millions  in  contracts,  was  composed  of  men  in  whom 
the  public  could  place  the  utmost  confidence.  What 
could  he  expect  but  suspicion  when  he  appointed  as 
that  committee  a  manufacturer  of  shell  making  mach- 
inery, two  seekers  after  shell  contracts  and  a  bunch 
of  government  employees?  There  were  competent  men 
in  Canada,  men  with  the  necessary  experience  and 
business  ability  and  who  are  not  in  line  for  contracts 
who  could  have  been  secured  for  the  work.  Why  did 
not  Sir  Robert  appoint  them?  On  whose  advice  did 
he  make  his  selections? 

*  *       * 

When  Britain  was  placing  large  orders  for  shells 
in  the  United  -States  and  Canadians  were  asking  why 
parts  of  these  orders  were  not  placed  in  Canada,  why 
was  it  that  big  manufacturers  could  get  neither  orders 
nor  information  concerning  orders  ? 

*  *       * 

At  the  request  of  Sir  Robert  Borden,  Mr.  F.  P. 
Jones,  of  the  Canada  Cement  Corporation,  has  come 
forward  with  a  sort  of  blanket  denial  of  the  story 
of  his  interview  with  the  Premier  re  the  shell  game. 
According  to  Mr.  Jones'  statement,  Mr.  Thomas  was 
not  present  at  that  interview,  nor  did  he  threaten  to 
make  a  statement  to  the  press  if  his  tenders  were  not 
given  proper  consideration.  He  admits,  however,  that 
Sir  Robert  sent  him  to  Mr.  Thomas,  and  to  ensure 
him  due  consideration  in  that  quarter  called  up  Lloyd 
George's  representative  and  arranged  the  interview. 
In  a  note  to  the  Ottawa  Citizen  Mr.  Jones  further 
states  that  at  the  interview  arranged  by  the  Premier 


Mr.  Thomas  informed  him  tiiat  tenders  would  be  called 
for. 

*       *       * 

It  would  appear  from  the  above  that  Mr.  Jones  is 
not  taking  the  public  entirely  into  his  confidence.  He 
neglects  to  mention  why  it  was  necessary  to  call  on 
the  Premier  and  later  attend  a  Premier-arranged  inter- 
view with 'Mr.  Thomas  in  order  to  acquire  the  valuable 
information  that  tenders  for  shells  would  be  called  for. 
^       ^       ^ 

He  also  neglects  to  mention  whether  he  had  first 
been  to  the  Shell  Committee  with  his  proposition.  Of 
course,  if  he  had,  it  might  be  necessary  to  further  ex- 
plain why  it  was  necessary  to  go  to  either  Sir  Robert 
Borden  or  Mr.  Thomas  in  search  of  such  valuable  in- 
formation as  he  received.  Were  not  the  Shell  Com- 
mittee representing  Canada  in  regard  to  the  purchase 
of  shells?  Were  they  not  giving  out  information  in 
regard  to  the  asking  for  tenders?  Were  they  not 
using  their  every  endeavor  and  their  undoubted  busi- 
ness ability  to  secure  for  the  Empire  the  munitions  she 
needed  and  in  the  cheapest  market?  Apparently  not, 
for  Mr.  Jones,  according  to  his  own  statement,  had  to 
go  first  to  the  Premier  and  then  to  Mr.  Thomas  before 
he  could  discover  that  tenders  were  to  be  asked  for. 
But  please  note  the  grateful  sequel :  "Our  company 
again  tendered,  and,  I  am  pleased  to  say,  got  business 
at  the  prices  tendered  by  us." 

H<  *  ^ 

Those  little  words  "again  tendered,"  arc  an  indica- 
tion that  previous  to  his  interviews  with  Sir  Robert 
and  Mr.  Thomas  his  company  had  been  in  the  field  for 
shell  contracts.  W'hy  doesn't  Mr.  Jones  go  a  little 
further  and  tell  the  public  why  his  other  tenders  had 
been  turned  down,  and  why  he  found  it  necessary  to 
go  over  the  heads  of  the  Shell  Committee  before  his 
tenders  received  the  consideration  they  merited,  and 
his  factories  the  orders  subsequent  events  show  they 
were  entitled  to? 


Mr.  Jones  also  makes  a  rather  complicated  denial 
of  the  statement  that  contracts  had  been  let  at  prices 
higher  than  those  quoted  in  his  tender.  Let  me  quote 
the  extract  from  his  note.  "The  article  states :  'Shell 
contracts  were  let  at  prices  higher  than  those  tendered 
by  the  company  which  I  represent.'  As  far  as  I  know 
this  is  not  correct.  When  we  first  tendered  I  believe 
no  orders  were  placed." 

It  is  easy  to  believe  that  the  orders  had  not  been 
placed  when  Mr.  Jones  first  tendered.  But  from  his 
own  statement  it  is  quite  evident  that  this  tender  was 
turned  down.  Neither  were  the  orders  placed  before 
his  second  tender  went  in,  after  his  two  momentous 
interviews.  But  will  Mr.  Jones  deny  that  before  those 
interviews  tenders  had  been  accepted  by  the  Shell 
Committee  and  sent  on  to  Lloyd  George  for  approval? 
Of  course,  no  orders  could  be  placed  till  the  British 
Minister  of  Munitions  approved.  And  will  Mr.  Jones 
deny  that  he  is  now  making  part  of  those  munitions  at 
a  price  lower  than  the  tenders  accepted  by  the  Shell 
Committee? 

^  4:  * 

Blanket  denials  are  not  explanations,  and  it  is  ex- 
planations that  are  in  order  at  the  present  time.  Mr. 
Thomas  has  stated  that  "profits  of  the  manufacturers 
have  been  higher  than  they  were  entitled  to" ;  the 
Shell  Committee  has  been  allowed  to  drift  into  ob- 
livion, and  evidently  requested  to  do  its  drifting  with 
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the  least  possible  noise;  it  has  been  replaced  by  a 
Munitions  Committee,  which  is  in  the  hands,  and  evi- 
dently under  the  complete  control,  of  Mr.  Lionel 
Hichens,  who  has  come  out  from  England  as  the  per- 
sonal representative  of  Lloyd  George.  What  does  this 
all  mean?  Why,  if  the  story  told  in  this  column  is 
not  true,  was  the  Shell  Committee  abolished?  Why 
does  Lloyd  George  find  it  necessary  to  send  a  man 
to  Canada  to  boss  the  job?  Why  is  Mr.  Jones  un- 
able to  get  a  contract  till  he  calls  on  Premier  Bordeti 
and  Mr.  Thomas,  neither  of  whom  has  the  power  to 
award  contracts,  and  "again"  tenders?  In  short,  if  the 
Contract  Record   is  wrong  what  is   the   right  of  our 

story  ? 

*  *       * 

This  column  admitted  on  the  start  that  it  was  im- 
possible to  get  sworn  statements.  It  is  so  still.  Con- 
sequently, it  is  impossible  to  be  exact  as  to  details. 
But  the  essentials  of  the  story  of  the  breaking  up 
of  the  shell  game  have  yet  to  be  denied.  The  inter- 
views between  Mr.  Jones,  Sir  Robert  Borden  and  Mr. 
Thomas  took  place.  They  were  followed  by  the  dis- 
appearance of  the  Shell  Committee.  A  report  was 
sent  out  from  Ottawa  that  all  munition  contracts  had 
been  cancelled.  A  competitive  system  of  tendering  re- 
placed the  old  haphazard  system.  And  big  firms  got 
contracts  who  had  not  been  able  to  get  even  informa- 
tion concerning  them  before. 

It  is  in  no  spirit  of  cavilling  criticism  that  those 
facts  are  presented  to  the  public.  This  column  has  no 
political  axe  to  grind.  It  wants  neither  a  contract 
nor  an  honorar}-  colonelcy.  But  it  would  like  to  see 
the  factories  of  Canada  as  busy  as  thorough  organiza- 
tion to  meet  the  demands  of  the  Empire  could  make 
them.  Britain  is  spending  one  hundred  million  dol- 
lars a  week  in  the  United  States.  She  is  spending 
twenty-four  millions  a  month  in  Canada.  Some  people 
may  figure  from  this  that  Canada  is  getting  her  fair 
proportion,  and  if  you  like  to  figure  negroes  of  the 
south,  the  hyphenated  Germans  of  the  east  and  the 
Austrians  and  Hungarians  of  the  middle  west  as  "pop- 
ulation" of  the  republic,  perhaps  they  are  right.  But, 
as  Mr.  Thomas  states,  Canada  is  entitled  to  a  slight 
preference.  This  preference  should  not  show  in  the 
])rices,  but  in  the  placing  of  orders,  provided  prices 
and  goods  are  the  equal  of  those  that  can  be  pur- 
chased elsewhere. 

*  *       * 

There  is  not  the  slightest  dould  Inil  that  if  the 
industries  of  Canada  were  organized  or  mobilized,  and 
their  output  ascertained,  that  every  factory  capable 
of  turning  out  munitions  could  be  kept  running  night 
and  day.  Canada  might  just  as  well  be  furnishing  the 
ICnipire  with  fifty  millions  of  inunitions  a  month  as  the 
twenty-four  niillinns  she   is  turning  out  now. 

But  did  the  Government  make  any  endeavor  to 
organize  Canadian  industries?  On  the  contrary  they 
turned  the  whole  matter  over  to  the  famous  Shell 
Committee,  who  formed  a  new  family  comj^act,  dis- 
couraged manufacturers  and  so  conducted  things  gen- 
erally that  David  Lloyd  George  adoi)ted  as  his  motto 
"Put  not  j-our  faith  in  Canadians,"  and  sent  a  man 
over  from  England  to  do  such  buying  as  would  keep 
the  Dominion   from  becoming  peevish. 

*  *       * 

Brig.-Gen.  Bertram  has  come  forward  with  an  ex- 
cuse for  the  fearful  and  wonderful  way  in  which  shell 


CANADIAN  WAR    LOAN 

The  applications  for  the  domestic 
war  loan  of  $50,000,000  indicate  that  it 
will  be  subscribed  many  times  over— evi- 
dence of  the  loyalty  and  financial  reserve 
force  of  the  Canadian  people. 


box  contracts  have  been  awarded.  And  like  many 
another  the  Brigadier  has  shown  a  bravery  that  could 
be  utilized  at  the  front  rather  than  a  wisdom  that  can 
be  used  in  council.  His  first  words  show  that  he 
either  has  been  given  a  job  too  big  for  him  or  that 
he  has  something  which  it  would  not  be  politic  to  ex- 
pose to  the  rude  gaze  of  the  public.  'AVe  have  to 
deal  with  millions  of  dollars  worth  of  orders,"  he 
exclaims,  "and  some  three  hundred  and  fifty  or  more 
manufacturing  concerns.  It  is  not  to  be  wondered 
at  if  some  company  or  some  middleman  puts  it  over  us 
occasionally."  And  this  is  his  excuse  for  giving  an 
order  for  shell  boxes  to  a  company  whose  business  is 
the  building  of  dams ! 

^       ^       ^ 

Surely  Brig.-Gen.  Bertram  does  not  wish  the  pub- 
lic to  understand  that  the  Shell  Committee  hands  out 
contracts  to  the  lowest,  or  rather  the  favored,  bidder, 
without  enquiry  as  to  the  bidder's  equipment,  business, 
or  other  qualifications  for  carrying  out  the  work.  An 
excuse  of  that  kind  is  too  flimsy  to  do  duty  even  for 
a  government  committee  that  was  apparently  respons- 
ible to  nobody  or  anything  but  its  own  conscience — 
which  turns  out  to  be  only  a  political  conscience. 

Brig.-Gen.  Bertram's  confession  of  the  incom- 
petency of  the  Shell  Committee  is  full  justification  for 
its  abolition.  But  the  trouble  is  that  the  evil  done 
by  committees  does  not  die  with  them.  This  one  has 
by  its  actions  retarded  the  supply  of  munitions  to  the 
Empire  when  it  most  needed  them,  and  it  has  lent  it- 
self to  the  creation  of  an  impression,  both  here  and  in 
England,  that  the  Government  of  this  Canada  of 
ours,  which  is  giving  its  sons  by  the  hundred  thous- 
and to  keep  the  old  flag  flying,  still  places  politics  be- 
fore patriotism. 

*        *        » 

No,  Lloyd  George's  son  has  not  been  made  a  col- 
onel. According  to  reports  he  is  full  private  in  a 
Welsh  regiment.  Which  shows  that  the  IJritish  Muni- 
tions Ministry,  unlike  the  Canadian  Militia  Depart- 
ment, is  busier  making  munitions  than  colonels. 

SE.'XKCHI.IGIIT. 


Tlic  annual  general  nicetins:  of  tlie  .stockholders  of  the 
VVcstbury  F.lcctric  Light  and  Power  Company,  presided  over 
by  the  president,  Mr.  H.  A.  Worby,  indicates  that  the  finan- 
cial aflfairs  of  the  company  are  in  a  healthy  condition.  Di- 
rectors were  elected  for  the  ensuing  year: — Messrs.  H.  A. 
Worl)y.  R.  C.  CowlinR,  C.  W.  Allard,  G.  W.  Paige,  E.  J. 
Plandie,  .K.  Cronuvell.  and  C.  M.  MacRae.  The  following 
officers  were  re-elected  for  the  ensuing  year: — president  and 
general  njanager,  H.  A.  Worby;  vice-president  and  secretary- 
treasurer,  G.  W.  .-Mlard;  assistant  secretary,  Miss  Louisa 
Worby. 
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The  Ontario  Electrical  Contractors'  Association 
and  the  Simcoe  Situation — Provincial  Com- 
mittee actively  alive  to  the  general 
interests  of  the  trade 

We  print  below  a  letter  from  the  president  of  the  Elec- 
trical Dealers'  and  Contractors'  Association  of  Ontario  to  Mr. 
Barber,  president  of  the  Simcoe  Branch  of  the  Retail  Mer- 
chants' Association,  in  which  Mr.  Commeford  sets  forth 
the  attitude  of  the  Contractors'  Association  toward  the  situ- 
ation in  Simcoe  town — a  situation  already  outlined  in  earlier 
issues  of  the  Electrical  News.  Apparently  the  contractors 
look  upon  the  action  of  the  Hydro  Electric  Power  Commis- 
sion of  Ontario  as  entirely  antagonistic  to  their  interests 
and  calculated  to  interfere  seriously  with  a  business  which 
already,  under  existing  conditions,  offers  all  too  few  in- 
ducements to  men  of  ability  and  capital.  That  the  Ontario 
Commission  should  deliberately  plan  out  such  a  scheme 
as  has  been  suggested — namely,  to  antagonize  and  finally 
eliminate  the  electrical  contractor,  and  with  him  the  dealer 
and  the  jobber,  seems  unbelievable.  Surely  these  men  are 
among  the  best  friends  the  Ontario  Hydro  movement  has 
got.  Surely,  too.  they  are  in  a  peculiarly  favorable  posi- 
tion to  work  with  the  Ontario  Commission,  to  the  ad- 
vantage of  the  Commission  quite  as  much  as  of  the  con- 
tractors. Just  in  so  far  as  the  policy  of  the  Commission 
has  failed  to  be  one  of  co-operation  with  the  contractor, 
one  to  raise  the  standard  of  his  work  and  improve  his  work- 
ing conditions,  just  so  far  we  believe  that  policy  is  at  fault. 
No  one  claims  that  conditions  in  the  electrical  contracting 
business  are  ideal,  but  everyone  knows  that  a  good  founda- 
tion has  been  laid  for  better  conditions,  and  the  policy  of 
the  Ontario  Commission  might  well  have  been  directed  to- 
ward construction  rather  than  destruction,  toward  improving 
conditions   rather   than   toward   further  chaos. 


Mr.  W.  C.  Barber, 

President,   Simcoe   Branch, 

The   Retail   Merchants'  Association   of  Canada,    Inc. 
Simcoe,  Ont. 
Dear  Mr.  Barber, — 

On  behalf  of  the  Electrical  Dealers'  and  Contractors' 
Section  of  the  Retail  Merchants'  Association  of  Canada, 
Incorporated,  I  desire  to  express  to  you,  and  through  you  to 
the  members  of  the  Simcoe  Branch,  our  sincere  thanks  for 
the  privilege  of  attending  your  recent  meeting  in  Simcoe  to 
place  our  case  before  your  members,  and  for  the  sympathetic 
hearing  accorded  us  at  that  meeting.  We  are  deeply  in- 
debted to  your  Association,  and  especially  to  your  Executive 
for  the   hearty  co-operation   and  support   extended   to  us. 

At  your  meeting  on  November  23rd  next  I  understand 
that  the  prices  charged  for  electric  work  will  again  be  con- 
sidered, and  we  would  ask  that  you  explain  to  your  meni- 
l)ers  that  we  are  not  asking  for  anything  that  will  be  unfair 
to  the  merchants  or  any  other  citizens  of  Simcoe.  We  wish 
them  to  go  thoroughly  into  the  question,  with  all  the  in- 
formation before  them,  and  if,  after  reviewing  the  situation 


Irom  llie  ground  up,  they  are  thoroughly  convinced  that 
our  proposition  is  a  fair  one,  and  that  the  prices  quoted  by 
the  Simcoe  contractors  are  based  only  on  cost  of  materials 
and  labor,  with  a  fair  margin  added  for  overhead  expense 
and  profit,  then  we  ask,  as  fellow  retailers,  and  fellow  mem- 
bers of  the  Association,  that  your  members  extend  to  us  in 
this   difficulty   their   sympathy,   co-operation   and   support. 

1  understand  that  the  Simcoe  contractors  have  submit- 
ted three  quotations  only,  which  will  serve  as  a  basis  for 
discussion  and  investigation,  and  of  course,  if  the  basis 
used  in  these  three  is  acceptable  to  your  members,  the  local 
contractors  would,  I  know,  gladly  attend  a  meeting  where, 
under  the  supervision  of  a  committee  from  your  Associa- 
tion, of  independent  business  men,  they  could  fit  this  basis 
to  as  many  specifications  for  different  types  of  houses  as 
may  be  deemed  desirable.  Our  main  desire  is  to  convince 
every  member  of  your  Branch  that  the  prices  offered  are 
fair,  that  they  have  been  established  in  a  fair  manner,  and 
when  we  have  achieved  this  result  we  feel  confident  that 
we  can  count  on  the  hearty  and  active  support  of  your 
Association  in  steps  to  re-adjust  the  present  unfair  condi- 
tions   existing   in    Simcoe. 

I  am  sure  your  members  realize  that  the  principle  upon 
which  the  Retail  Merchants'  Association  is  founded  is  to 
attain  centralized  and  co-operative  support  in  measures  for 
mutual  protection,  and  it  is  with  this  in  mind  that  we  have 
approached  your  body.  I  may  say  that  the  moral  and 
financial  support  of  our  section  is  being  freely  extended  to 
the  parent  body  at  the  present  time,  while  our  section  is 
entirely  self-sustaining,  and  is  of  no  expense  to  the  Associ- 
ation, our  expenses  being  taken  care  of  out  of  the  additional 
amount  collected  for  our  membership  fees.  As  a  conse- 
quence our  support  is  being  extended  to  all  sections  of  the 
retail  trade,  and  we  are  now  asking  for  your  moral  support 
in   return. 

If  the  information  before  your  members  at  your  next 
meeting  is  not  sufficiently  comprehensive  to  convince  all, 
then  I  shall  deem  it  a  favor  if  you  will  communicate  with 
me,  and  I  will  arrange  to  procure  whatever  information  is 
considered  necessary.  We  believe  that  our  case  is  so  en- 
tirely fair  and  equitable,  that  we  welcome  investigation  by 
any  body  of  merchants,  or  any  body  of  independent  citizens. 
We  are  sure  that  it  is  the  desire  of  your  members  to  en- 
courage local  enterprise,  and  thus  help  to  build  up  your 
town,  and  in  order  to  do  this  it  is  imperative  that  these 
business  men  receive  a  price  for  their  output  which  will 
enable  them  to  meet  their  obligations,  and  yield  a  fair  return 
on  the  money  and  time  invested. 

As  explained  to  your  members,  we  are  all  supporters  of 
the  Hydro  movement,  but  we  feel  that  in  order  for  the 
Hydro  to  attain  its  due  measure  of  success,  it  must  have  the 
working  co-operation  of  all,  and  after  our  meeting  in  Sim- 
coe, I  feel  that  this  co-operation  is  there  for  the  asking. 
After  discussing  this  matter  with  several  of  your  members, 
there  remains  no  doubt  in  my  mind  that  in  order  to  make 
the  Hydro  in  Simcoe  a  success  and  put  it  on  a  paying  basis, 
the   Hydro   Committee   must   first   get  the  merchants  behind 


as 


THE     RLECTRICAI.    NEWS 


December    1,    1915 


them,  and  I  feel  conlideiit  thai  if  the  Committee  took  the 
stand  that  the  electrical  contractors  of  this  province  arc 
taking  to-day,  and  came  out  fairly  and  squarely  to  explain 
what  their  requirements  were,  and  what  their  plans  were, 
it  would  not  be  long  before  they  would  have  the  entire 
comnmnity  rallying  to  their  support.  In  all  nur  negotia- 
tions we  welcome  the  most  searching  investigation,  and 
we  have  such  confidence  in  the  justice  of  our  position  that 
we  welcome  the  opportunity  for  public  discussion.  We 
know  that  we  have  a  function  to  perform  in  the  business 
life  of  this  province,  and  we  are  convinced  that  we  can  per- 
form that  function  more  economically,  and  can  render  bet- 
ter service  while  doing  it,  than  can  be  done  by  any  govern- 
mental   or   municipal   monopolistic   plan. 

Wliile  our  prices  may  appear  to  be  higher  than  those 
offered  by  the  municipality,  I  would  ask  your  members  to 
consider  this  statement.— That  there  is  no  business  trans- 
action of  this  nature  which  does  not  entail  a  certain  amount 
of  overhead  expense,  and  if  this  overhead  expense  is  not 
provided  for  in  the  price  collected,  then  it  must  be  provided 
for  from  some  other  source,  and  in  the  case  of  the  Hydro 
in  Simcoe,  we  believe  that  it  is  these  things  which  are  mak- 
ing impossible  a  lower  rate  for  current. 

I  would  also  ask  you  to  consider  this  statement, — That 
99  men  out  of  100  are  willing  to  pay  a  fair  price  for  anything 
they  purchase,  and  that  to  you  as  merchants,  the  "greatest 
good  to  the  greatest  number"  means  the  development  of 
Simcoe  as  a  Town,  and  the  consequent  development  and 
enlargement  of  your  sphere  of  operation. 
Yours  sincerely. 

J.  W.  Commeford. 

Provincial   President. 
Toronto,   November  20,   1915. 


Electrical  Section  Board  of  Trade 

A  committee  was  recently  appointed  by  the  executive  of 
the  Electrical  Section  of  the  Board  of  Trade,  to  arrange  a 
series  of  monthly  luncheons.  The  first  of  these  luncheons 
was  held  on  November  5th,  when  Mr.  J.  W.  Purcell,  of  the 
Ontario  Hydro  Electric  Power  Commission,  gave  a  very  in- 
teresting talk  on  "The  Extension  and  Uses  of  Hydro  Power 
on  the  Farm."  Though  this  meeting  was  called  at  very 
short  notice,  there  was  a  good  attendance  of  members,  who 
all  expressed  themselves  as  having  both  enjoyed  and  profited 
by  the  meeting.  It  has  since  been  decided  to  hold  these 
luncheon  meetings  regularly  on  the  first  Thursday  of  each 
month.  It  is  suggested  that  the  members  of  the  Section 
shall  make  it  a  point  to  reserve  this  date,  as  very  interesting 
meetings  are  being  arranged  for,  of  which  the  topics  and 
speakers  will  be  arranged  later. 


pursued  on  the  level  or  the  speed  must  be  reduced  in  pro- 
portion to  the  grade  without  using  a  disproportionate  amount 
of  energy.  There  are  grades  which  many  gasoline  cars  could 
not  negotiate  without  a  so-called  flying  start,  although  on 
these  hills  the  avei'age  electric  will  start  from  a  stationary 
position  and  will  furthermore  stop  and  even  back  and  then 
continue  up  the  hill  at  the  will  of  the  operator. 

The  following  figures,  taken  from  records  of  the  Elec- 
trical Vehicle  Association,  indicate  what  is  being  done  every 
day  by  one  of  their  electric  cars  on  grades  as  high  as  20 
per  cent.  The  motor  at  RO  volts  and  1200  r.p.m.  draws  40 
amperes. 

On  5  per  cent,  grades  their  meters  showed  they  were 
using  65  volts  and  a  75  ampere  draw: 

On     9  per  cent,  grades  62  volts  and     80  amperes; 

On  11  per  cent,  grades  55  volts  and  125  amperes; 

On  15  per  cent,  grades  43  volts  and  132  amperes; 

On  16  per  cent,  grades  43  volts  and  140  amperes; 

On  17  per  cent,  grades  42  volts  and  145  amperes; 

On  20  per  cent,  grades  42  volts  and  170  amperes. 
.A.nd   here  is  another  case: — 

Car  1  ton  capacity; 

Motor  60  volt,  40  ampere,  1200  r.p.m.: 

Battery  65  cells  nickel-iron  A-6; 

Weight  of  car,  loaded,  6760  pounds; 

W'eight  of  car,   empty,  4990  pounds; 

Weight  of  load   carried,   1770  pounds; 

\'oltage  and  amperes  draw  at  various  grades  were: — 

On     1  per  cent,  grades  72  volts  and     47  amperes: 

On     5  per  cent,  grades  66  volts  and  100  amperes; 

On  13  per  cent,  grades  60  volts  and  250  amperes; 

On  15  per  cent,  grades  50  volts  and  260  amperes; 

On  IS  per  cent,  grades  42  vnlt«  and  280  amperes. 


The  Electric  on  Hills 

There  is  no  question  but  that  in  certain  quarters  the 
impression  has  prevailed  that  the  electric  will  not  negotiate 
hills.  Nothing  could  be  further-  removed  from  fact.  Not 
only  will  electric  vehicles  operate  in  a  thoroughly  satisfac- 
tory manner  in  hilly  districts  but  they  will  travel  up  grades 
which  the  average  gasoline  car  would  not  attempt. 

Possibly  the  fact  that  the  average  gasoline  car  in  order 
to  get  up  a  hill  must  race  its  motor  and  attack  the  grade 
with  a  flying  start,  maintaining  an  excessive  speed  in  order 
to  reach  the  top,  gives  some  the  impression  that  the  gasoline 
car  is  better  than  the  electric.  However,  it  must  be  realized 
that  the  electric,  if  it  were  required,  could  take  hills  as 
relatively  fast  as  does  the  gasoline  car  with  its  strain  on 
the  mechanism  and  woeful  waste  of  energy.  Rut  the  electric 
vehicle's  action  on  a  hill  follows  the  practice  of  all  nalura) 
locomotions.  When  arriving  on  a  grade  cither  a  greater 
amount   of  energy  has  to  be  expended   In   maintain   Ihc  pace 


Dern  Yer,  Gome  Out  and  Fight! 

The  front  door  is  soundly  timbered  and 
safely  locked.  The  small  boy  stands  in  the  par- 
lor, looks  through  the  window  to  the  streets, 
valiantly  sticks  his  tongue  out  at  the  boy  with 
the  clenched  fist  on  the  sidewalk,  and  says, 
"Dern  yer,   come   out  and  fight!" 

How  falls  it  that  Americans,  in  awarding 
to  the  British  the  palm  for  imperviousness  to 
the  pricking  point  of  wit,  have  managed  to  over- 
look the  Teutonic  cousin?  The  plate  of  British 
receptiveness  to  humor's  flashing  message  is 
delicately  sensitive  when  compared  to  that  of 
Kultur's  propagandists,  who  to-day,  standing  on 
the  decks  of  seipiestered  ships,  look  out  over  the 
protecting  mine  fields  and  the  beetling  batteries 
of  Heligoland,  and  send  forth  the  challenge  to 
the  free  roaming  British  sailornian.  "Dern  yer. 
come  out  and  fight!" 

War's  humors  usually  are  grim,  liut  this  last 
double-leaded,  triple-columned  tale  of  defiance 
w^hich  comes  cabling  and  hurtling  out  from  the 
safe  recesses  where  the  German  Dreadnoughts 
and  the  German  Donots  at  anchor  lie.  is  as  rol- 
icking  a  thing  as  wit's  recital  ever  gave  to 
humor-loving   eye    or    ear. 

The  sole  sad  thing  about  tliis  story  from  the 
Teutonics'  cloistered  fleet  is  that  its  writer  lakes 
it  so  all-fired  seriously  and  has  such  a  child's 
failh  that  the  world  will  be  serious  with  liini. 

"Dern  yer,  come  out  and  fight!" — Washing- 
ton  Times. 
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"Ho!  For  an  Electrical  Christmas!" 

An  attractive  window  card  or  background  for  the  dealer  who  is  planning  to  make  use  of  electrical  prosperity  week  to  introduce 

his  Christmas  campaign.    Wherever  Santa  Claus'  secret  hiding  place  may  be  he  evidently  keeps  in  touch 

with  modern  transportation  methods  and  traffic  rules. 


New  Books 

Test  Methods  for  Steam  Power  Plants — By  Edward  H, 
Tenney,  B.A„  M,E.,  the  Van  Nostrand  Company,  New  York, 
publishers;  price  $2.50  net.  This  is  a  reference  book  for  the 
use  of  power  station  engineers,  superintendents  and  chemists. 
Highest  economy  in  the  modern  steam  power  plant  can  be 
gained  only  through  actual  knowledge  of  the  conditions 
existing  throughout  the  station,  both  in  regard  to  the  ma- 
terials used  in  the  production  of  power  and  in  the  equip- 
ment itself.  To  keep  in  close  touch  with  those  factors 
which  have  the  greatest  bearing  upon  the  economy  of  the 
station,  requires  a  thorough  knowledge  not  only  of  mech- 
anical details,  but  also  of  certain  elementary  principles  of 
physics  and  chemistry.  The  object  of  this  book  is  to  com- 
bine into  one  volume  those  methods  of  analysis  which   can 


be  used  to  good  advantage  in  the  power  plant  and  which 
will  aid  the  power  station  engineer  in  keeping  his  costs  of 
generation  at  the  lowest  possible  figure.  Well  illustrated; 
324  pages;  size  5;4  in.  by  I'A  in,;  leather  bound,  flexible  cover. 


Principles  of  Direct  Current  Machines— By  Alex,  S, 
Langsdorf,  M,M,E,;  McGraw-Hill  Book  Company,  New 
York,  publishers;  price  $3.00  net.  This  book  has  been  pre- 
pared with  the  object  of  placing  before  junior  and  senior 
students  of  electrical  engineering  a  reasonably  complete 
treatment  of  the  fundamental  principles  which  underly  the 
design  and  operation  of  all  types  of  direct  current  machin- 
ery. At  the  end  of  each  chapter  useful,  illustrated  problems 
have  been  given  which  engineers  would  find  it  to  advantage 
to  work  out.     Well  illustrated;  400  pages;  G  in.  by  8J4  in. 
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What  is  New  in  Electrical  Equipment 


New  Form  of  Moore  Color-Matching  Lamps 

At  a  joint  mcetinij  of  the  IlluniiiiatiiiK  Hngineering  So- 
ciety and  the  American  lilectroclu-niical  Society,  held  in 
New  York  (."ily  on  Novemlier  11,  a  new  form  of  Moore 
tube  embodying  a  new  principle  was  described  in  detail  and 
illustrated  by  showing  the  diflfercnce  in  tlie  color  values  of 
objects,  such  as  dress  goods,  silks,  meat  and  flowers,  when 
viewed  first  solely  by  the  light  of  a  standard  tungsten  lamp 
and  then  by  the  new  type  of  Moore  light.  Spectropholo- 
metric    investi.gations    that    have    been    made    prove    that    all 


■5 
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Diagram  of  new  color-matching  lamp. 

articles  when  viewed  by  the  light  of  the  tube  lamp  have  the 
same  shades  of  color  as  they  possess  when  viewed  by  the 
light  of  a  clear  sky. 

The  figure  herewith  shows  a  plan  view  of  this  new 
color-matching  unit.  The  straight  tube  lamp  is  contained 
in  an  elongated  sheet-metal  case,  which  is  provided  with  a 
screw  base  similar  to  that  used  on  the  larger  sizes  of  in- 
candescent lamps.  Instead  of  the  lamp  being  fed  CO:  gas 
by  means  of  an  electromagnetic  feed  valve,  it  is  generated 
automatically  within  the  tube  itself.  Near  each  electrode  is 
placed  a  small  bulb  about  an  inch  long,  containing  calcium 
carbonate,  from  which  emanates  CO2  gas  when  the  resistance 
wires  imbedded  in  it  became  heated  to  exactly  the  proper 
degree  by  reason  of  their  being  connected  in  shunt  to  the 
gas  column.  The  gas  column  is  0.87.5  inch  in  diameter  and 
one  foot  long,  and  appears  as  a  solid  bar  of  light  of  intense 
whiteness.  The  foot-candles  available  near  the  tube  are  over 
200,  thereby  making  this  apparatus  suitable  for  the  very 
closest  color  discriminations.  The  degree  of  vacuum  is  au- 
tomatically held  within  0.001  of  a  millimeter,  and  the  appar- 
atus will  stand  wide  line-voltage  fluctuations  without  becom- 
ing disarran.ged  in  any  way.  The  lamp  takes  about  240  watts. 
The  new  lamp  is  being  made  by  the  Edison  Lamp  Works 
of  General   Electric  Company,   Harrison,   N.J. 


Transformer  News 

The  use  of  toy  transformers  has  spread  widely  in  the 
last  few  years.  This  extended  use  has  brought  about  some 
decided  improvements  in  toy  transformer  construction. 
These  improvements  are  found  In  the  Thordarson  toy  trans- 
former, which,  for  flexibility  and  protected  operation  is  far 
in  advance  of. anything  heretofore  sold.  In  toy  transformer 
operation  short  circuits  occur  continually,  due  to  the  ignor- 
ance of  the  operator,  bridging  of  the  tracks  when  toy  train 
is  derailed,  and  many  other  causes  over  which  the  manu- 
facturer has   no  control. 

The  Thordarson  Electric  Manufacturing  Coini)any  has 
tlierefore  provided  its  toy  transformers  with  a  device  for 
effectively  protecting  the  transformer  itself  from  operating 
abuse,  consequently  minimizing  repair  expense.  This  de- 
vice, to  be  absolute  in  its  operation,  must  essentially  be  a 
part  of  tlic  traiisfoniuT.  to  pmlccl  il  frcjui  ntlu'r  causes  of 
derangement    must    be    inherent    in     the    transformer    itself. 


Kealizing  this  necessity,  the  Thordarson  Company  has  placed 
within  the  transformer  case  its  protective  device.  When 
the  transformer  is  overloaded  from  whatever  cause — eitlicr 
short  circuits  or  unintentional  overload.s — this  device  auto- 
matically opens  the  transformer  circuit,  cutting  same  out  of 
service.  By  means  of  a  push  button  protruding  through  the 
side  of  the  case,  the  transformer  can  be  readily  replaced  in 
service  after  short  circuit  condition  has  been  removed  ,and 
then  only,  it  being  impossible  to  close  the  circuit  until  over- 
load condition  is  removed.  This  feature  is  particularly  im- 
portant where  the  transformers  are  operated  by  children. 

In  order  that  the  secondary  voltage  can  be  varied  in 
steps  of  one  volt,  the  Thordarson  toy  transformer  is  pro- 
vided with  a  regulation  switch  and  universal  connection  term- 
inal placed  upon  the  top  of  (he  transformer,  where  it  is  very 
convenient. 


Sewing  Machine  Motor 

A  new  type  of  motor  for  the  Wilco.x  &  Gibbs  domestic 
sewing  machines  is  being  shown  in  operation  at  the  New 
York  Electrical  Show  in  the  Westinghouse  Electric  & 
Manufacturing  Company's  Iwioth.  The  motor  is  smaller 
than  those  previously  used  and  is  equipped  directly  to  the 
machine  shaft  without  use  of  belts,  brakes  or  friction  drive. 
The  speed  of  the  motor,  and  hence  of  the  needle,  is  under 
perfect  control  by  the  operator  from  a  special  foot  pedal 
supplied  with  the  motor.  In  this  pedal  there  is  a  specially 
constructed  resistance  which  has  virtually  an  unlimited  num- 
ber of  steps  similar  in  principle  to  a  slide  wire  resistance. 
This  gives  perfect  speed  control  from  zero  up  to  1.800  stitches 
per  minute.  However,  as  this  speed  is  higher  than  prac- 
ticable, an  adjustable   stop   is  provided   so   that   the  operator 


may  easily  adjust  the  maximum  speed  to  suit  her  own  taste. 
.■\ny  spee<l  from  the  maximum  to  one  stitch  al  .1  lime  may 
l)e  obtained.  The  acceleration  is  always  smooth  regardless 
of  what  sjjced  is  desired;  there  is  no  jerking,  no  breaking 
of  threads.  No  brake  is  necessary  because  the  motor  very 
quickly  comes  to  rest  since  the  large  flywheel  required  with 
foot  power  is  not  included  in  the  drive.  The  motor  is  of  the 
compensated  universal  type  permitting  il  to  In-  used  on  ,-iny 
110  vcdt   circuit   from  .'^"p  to   i:!:i  cycles. 
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Electrically  Operated  Motion  Signs  on  Trucks 
A  very  unique  method  of  advertising  has  been  developed 
Ijy  the  American  Sugar  Refining  Company  of  New  York, 
utilizing  the  large  number  of  trucks  their  Brooklyn  plant 
operates.  Fifty  of  these  trucks  are  now  equipped  and  they 
plan  to  have  about  twenty-five  more.  There  are  three  types 
of  signs.  No.  1.  illustrated  herewith,  advertises  Crystal 
Domino  Granulated  Sugar.  This  sign  has  a  revolving  disc 
which  illustrates  the  sugar  flowing  from  the  carton  to  a 
bowl.      Another    sign    shows    the    well-known    "Little    Miss 


Crystal  Domino"  emptying  a  carton  of  Crystal  Domino 
Sugar  tablets  into  a  sugar  bowl.  Around  this  sign  is  a  re- 
volving disc  with  spiral  colored  stripes  which  give  a  rain- 
bow effect.  The  third  sign  advertises  both  granulated  and 
tablet  Crystal  Domino  Sugar.  The  picture  of  the  carton 
of  the  tablet  sugar  appears.  Then  this  picture  disappears 
and  the  granulated  sugar  carton  appears  in  its  place.  The 
mechanism  of  the  signs  is  driven  by  a  six-volt  ball  bearmg 
motor,  made  by  the  Robbins  &  Meyers  Company,  Spring- 
field, Ohio.  The  motor  runs  at  1000  r.p.m.  and  takes  10 
amperes.  A  120  ampere-hour  lead  battery  supplies  the  cur- 
rent. The  batteries  are  charged  each  night,  twelve  batteries 
being  charged  in  series  across  115  volt  mains.  Six  sets  of 
twelve  charging  receptacles  are  provided  permitting  72  bat- 
teries to  be  charged  at  a  time. 


Million  Volt  Transformer  Demonstrated  at  the  Panama- 
Pacific  International  Exposition 
By  A.  S.  Lindstrom 

The  installation  of  a  1300  h.p.,  million  volt  transformer 
at  the  Panama-Pacific  was  completed  November  1st.  This 
transformer  was  designed  and  built  in  the  laboratory  of  Mr. 
C.  H.  Thordarson,  of  Chicago,  at  a  cost  of  $,'iO,000.  This 
cost  includes  the  specially  made  machinery  for  winding  the 
low  tension  coils  and  the  insulating  tube.  It  required  a  year 
and  a  half  in  the  laboratory  and  when  finally  designed  only 
thirty  days  building  the  same  in   the  factory. 

Final  tests  have  been  made  on  this  transformer  and 
arrangements  for  demonstrating  a  number  of  very  high-volt- 
age phenomena.  The  transformer  is  installed  on  a  specially 
designed  building  erected  by  the  E.xposition  at  a  cost  of 
$6,000  and  located  to  the  east  of  Machinery  Palace.  There 
are  no  nails  used  in  the  construction,  the  structure  being  held 
together  by  iron  bolts  which  run  parallel  to  the  high  poten- 
tial wires  to  avoid  the  danger  of  fire  from  the  electric  static 
stress.  It  has  the  appearance  of  a  large  Zeppelin  hangar,  as 
both  ends  are  left  open  for  ample  clearance  of  the  high  volt- 
age that  lead  to  the  structure  outside  of  the  building. 

The  transformer  is  submerged  in  325  barrels  of  oil  in  a 


specially  designed  cement  pit  with  metal  lining.  The  air 
surface  at  the  oil  lines  measures  16  x  18  feet.  The  weight 
of  the  transformer  is  approximately  30,000  lbs.,  and  it  is 
made  up  of  26,000  pieces  of  paper,  fibre,  aluminum,  copper, 
steel  and  iron  and  designed  to  develop  1,000  kw.,  or  a  little 
over  1,300  h.p.  at  60  cycles.  Under  ordinary  conditions  this 
transformer  will  develop  2,000  kw.  for  twenty-four  hours. 
The  low  tension  coils  are  wound  to  receive  2,200  volts  and 
are  made  up  of  122  coils  arranged  in  multiple  series,  the 
coils  being  bridged  in  pairs  across  the  2200  volt  terminal. 
This  allows  for  a  neutral  tap  which  is  grounded  to  the  trans- 
former frame.  The  paper  tube  which  insulates  the  primary 
and  secondary  coils  weighs  over  2,600  pounds.  The  million- 
volt  circuit  is  made  up  of  190  coils,  each  coil  1)eing  .'i.OOO 
volts,  equally  spaced  and  wound  with  flat  aluminum.  8  mil, 
I    ampere   conductor  well   insulated   1)y   paper.     .All   coils  arc 


Million  volt  transformer. 

connected  in  series  with  one  end  grounded.  There  are  400 
miles  of  paper,  aluminum  and  copper  used  in  the  construc- 
tion of  the  coils  and  paper  tube,  90  miles  of  aluminum  and 
270  miles  of  paper  being  used  in  winding  the  million  volt  coil. 


"The  Triangle"  is  the  name  of  a  publication  issued  by 
the  Westinghouse  Agent-Jobbers  Association,  East  Pitts- 
burgh, Pa.  The  October  issue,  which  has  just  made  its  ap- 
pearance, has  an  attractive  cover  showing  Niagara  Falls,  in 
honor  of  the  recent  meeting  of  the  jobbers  held  at  that  point 
The  magazine  contains  a  number  of  articles  with  reference 
to  the  sale  of  electrical  products  and  is  well  illustrated 
throughout  with  views  of  interest  to  the  electrical  profession. 


The  extension  of  the  Montreal  and  Southern  Counties 
Railway  to  Abbotsford  will  be  in  operation  in  a  few  days. 
The  further  extension  to  Granby  is  practically  completed 
(a  distance  of  47  miles  from  Montreal),  including  the  sub- 
station at  Granby.  and  the  company  is  waiting  for  the  elec- 
trical   equipment. 
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Mogul-Base  Porcelain  Socket 

111  rclriRtiating  plants,  abattoirs,  stiaiusbips,  etc..  where 
corroding  vapors  arc  constantly  present,  a  socket  with  a 
porcelain  covering  is  more  desirable  than  one  having  the 
standard  brass  shell.  W'itli  these  requirements  in  mind,  to- 
gether with  the  increasing  use  of  type  C,  or  gas-filled  tung- 
sten lamps,  tlie  llrni  of  Harvey  Hulibell,  liu'..  have  designed  a 


within  easy  reach  of  the  patient.  This  switch  is  connected  in 
series  with  the  line  through  a  flush  receptacle  of  the  sep- 
arable type. 

When  desiring  to  call  a  nurse,  the  patient  pushes  tlie 
switch  button  which  lights  the  lamps  inside  and  outside  of 
the  patient's  door  and  the  lamp  in  the  nurses'  room.  These 
lamjis  will  burn  until  the  nurse  visits  the  patient  and  turns 
them  off  at  the  pendent  switch.  In  addition  to  the  pendent- 
switch  control,  the  system  may  also  be  operated  by  a  pusli- 
button  switch  installed  in  the  side  wall. 

If  desired,  a  single-button  lock-type  pusli-bultDn  switch 
can  be  used  in  place  of  the  pendent  switch.  This  switch 
when  operated  by  the  patient  is  locked  in  the  on  position 
and  it  is  necessary  for  the  nurse  to  use  a  key  to  turn  off  the 
lights. 

This  system  has  been  designed  by  the  General  Electric 
Company. 


new  porcelain  mogul-base  socket,  shown  herewith,  equipped 
with  either  three-eighth  or  one-half-inch  aluminum  caps  as 
desired.  A  rubber  gasket  assures  an  absolutely  tight  joint 
between  the  upper  and  lower  portions,  making  it  thoroughly 
weather-proof  and  capable  of  withstanding  the  ravages  of 
the  elements.  Long  binding  screws  with  generously  pro- 
portioned heads  greatly  simplify  the  wiring,  permitting  ample 
room  for  the  loop  to  mat  and  confining  all  stray  wire  ends. 


System  for  Hospital  Signal  Lighting 

The  lighting  system  of  a  modern  hospital  is  usually 
controlled  from  one  or  more  distributing  panelboards  located 
on  each  floor.  Branch  circuits  from  these  panels  are  run 
to  the  various  rooms  and  the  lighting  of  the  individual  rooms 
is  controlled  by  a  switch  in  the  side  wall.  Separable  flush 
receptacles  are  installed  in  each  room  as  outlets  for  fans, 
heating  pads,  reading  lamps  and  other  electric  portables. 

Herewith  is  shown  a  diagram  of  a  simple,  inexpensive 
and    efficient    system    which    utilizes    these    standard    circuits 
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Diaftram  (or  hospital  signal  lighting- 

and  is  installed  so  lliat  a  positive  indicating  signal  can  l)e 
readily  given  by  the  patient.  .X  green  light  is  placed  over 
the  door  inside  the  patient's  room,  and  over  the  door  out- 
side the  patient's  room  a  red  light  is  installed.  Inside  the 
nurses'  room  is  located  a  red  light  for  each  patient's  room 
and  a  iicndent  switch  is  placed  at  a  convenient  location  and 


New  Design  of  Phenixlite 

The  illustration  shows  a  new  design  of  the  "Phenixlite" 
manufactured  by  McDonald  &  Willson,  Limited,  Toronto. 
It  is  especially  designed  for  use  with  the  high  power  nitrogen 
lamps,  giving  a  soft,  mellow  light  which  is  very  efficient  for 
all  illuminating  purposes.  The  upper  shade  acts  as  a  re- 
flector,  taking  the  place   of  the   ceiling.     The   lower  portion 


is  a  semi-indirect  bowl  of  etched  design,  securely  fastened  to 
the  upper  portion  by  a  specially  patented  holder,  making  the 
wliole  rigid  and  secure.  The  natural  design  of  the  Phenixlite 
aflfords  ample  ventilation,  so  essential  for  maximum  results 
from  all  nitrogen  lamps,  and  makes  the  whole  fixture  prac- 
tically dust-proof. 


Mr.  .\rt.  Boyes  has  been  appointed  sales  manager  of 
tlic  Duncan  Electrical  Company,  I.iniited,  Montreal.  Mr. 
Boycs  has  had  a  long  experience  in  the  electrical  supply 
business,  and  was  for  six  years  associated  with  Dawson  and 
Company,  Limited,  Montreal.  One  of  ilie  objects  of  Mr. 
Boyes'  present  appointment  is  to  assist  the  jobbers  in  mar 
keting  the  Duncan  Company's  productions. 
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The  Volt,  Unit  of  Electrical  Pressure 

Many  electrical  terms  bear  the  names  of  pioneers  in 
electrical  research.  Thus  we  have  the  watt,  named  after 
James  Watt,  the  Scotch  inventor;  the  "ampere,"  after  the 
famous  French  scientist  of  that  name;  the  volt,  after  the 
great  Italian  physicist  \'olta;  and  so  on.  How  each  of  these 
,t;reat  scientists  contributed  to  the  development  of  electricity 
is  told  in  a  series  of  interesting  E-lecturettes  prepared  by 
the  Society  for  Electrical  Development.  Number  1  tells  of 
the  volt,  named  after  AUesandro  Volta,  as  follows.  Later 
issues  of  the  Electrical  News  will  contain  brief  E-lecturettes 
dealing  with   other  everyday   electrical   terms. 

The  term  volt  (v)  owes  its  name  to  Alessandro  Volta, 
inventor  of  the  electric  battery.  Volta  was  born  at  Como, 
Italy,  February  18,  1745,  in  a  house  where  the  Volta  family 
had  lived  for  more  than  300  years.  When  a  child,  strange 
as  it  may  seem,  he  was  very  backward.  He  was  thin  and 
pale,  and  other  little  boys  thought  him  dull,  indeed.  He  was 
four  years  old  when  he  spoke  his  first  word,  "no."  From 
the  time  of  this  "event,"  however,  his  mind  seemed  to  turn 
entirely  to  the  wonders  of  nature.  Many  times  as  a  child 
he  almost  lost  his  life  in  exploring  caves  and  odd  places 
where  people  never  went.  At  sixteen  he  wrote  poetry,  and 
at  seventeen  he  won  prizes  in  philosophy.  At  eighteen  the 
famous  Abbe  Nolet,  impressed  with  the  boy's  knowledge,  had 
him  write  essays  on  electricity  for  the  great  men  of  the  day, 
because  people  knew  very  little  about  this  mighty  force  in 
those  times. 

As  a  young  man  \'olta  went  on  long  trips  into  other 
countries,  and  once  in  1762  he  met  Benjamin  Franklin.  In 
London,  Berlin  and  Paris  he  was  given  all  the  honors  the 
world's  great  men  received.  The  first  consul  founded  the 
\'olta  prize,  which  was  once  conferred  on  Alexander  Graham 
Bell,  inventor  of  the  telephone.  Bonaparte  gave  Volta  a 
sword  and  made  him  a  senator  of  Lombardy.  The  emperor 
took  the  same  kind  of  liking  to  Robert  Fulton  and  gave  Ful- 
ton 10,000  francs  to  help  the  Yankee  to  keep  up  on  French 
soil  his  experiments  with  submarine  boats.  It  is  told  of 
Bonaparte  that  he  once  visited  the  National  Institute  and 
found  there  a  laurel  wreath  on  a  bronze  tablet,  on  which 
were  the  words.  "Au  Grand  N'oltaire."  The  emperor  erased 
the  last  three  letters,  thus  making  it  read  "To  the  Great 
Volta." 

Volta  really  had  nothing  more  to  do  with  what  is  now 
called  a  volt  than  dozens  of  other  men  of  science.  \'olta 
found  out  a  lot  of  things  electricity  could  do,  but  this  was 
long  before  anybody  dreamed  that  almost  everything  in  the 
world  can  be  run  by  electricity  and  before  it  was  decided 
its  power  could  be  measured.  It  was  when  the  scientists 
got  together  in  later  years  and  decided  to  give  names  to 
what  they  had  learned  about  electricity  that  they  picked 
nut  an  electrical  unit  of  pressure  and  called  it  a  volt. 

The  fact  that  you  can't  pick  up  a  chunk  of  electricity 
and  hold  it  in  your  hand  and  poke  it  with  your  finger  has 
stirred  up  a  whole  lot  of  mystery  about  what  really  now  is 
a   very   simple   thing. 

One  of  the  first  things  the  fathers  of  electricity  learned 
was  that  there  is  a  force  "from  behind" — pressure — in  elec- 
tricity. 

You  get  an  idea  of  what  is  meant  by  pressure  when 
you  remember  the  garden  hose  playing  over  the  lawn. 
When  it  only  "half  worked"  and  threw  a  stream  only  a 
little  way  you  said  it  lacked  "pressure."  As  the  pressure 
was  greater  the  hose  "worked"  better.  This  pressure  was 
the  power  "back  behind"  in  the  water  pipe.  It  is  always 
there,  but  cannot  show  itself  in  action  until  you  turn  on  the 
nozzle  of  the  hose.  Then  it  tries  to  escape,  the  power 
"back  behind"  pressing  the  water  on  and  out.  Electricity 
flows  exactly  the  same  way,  except  that  you  cannot  see  it. 


although  you  behold  what  it  does.  The  second  you  "turn 
on"  the  switch  the  electricity  flows;  the  power  in  the  line  is 
always  there  seeking  to  be  free  and  at  work. 

Nowadays  it  is  very  simple  to  measure  this  electric 
pressure.  So  if  you  have  a  wire  filled  with  electricity,  in- 
stead of  the  garden  hose  filled  with  water,  and  want  to  make 
an  electric  vacuum  cleaner  go  you  will  understand  that  you 
must  have  an  electric  current  of  just  enough  strength  or 
pressure  enough  to  make  the  little  wheels  turn  and  keep 
revolving.     Nearly  all  house  currents  have  110  volts  pressure. 

A  volt,  then,  is  the  pressure  that  is  needed  to  force  a 
current  of  electricity  of  a  certain  quantity  through  a  wire 
of  given  resistance,  or,  to  speak  in  scientific  terms,  a  volt 
is  the  pressure  required  to  force  one  ampere  of  current 
through   a   conductor   having  one   ohm   resistance. 


Where  Are  Canadian  Cleaners? 

Under  the  heading  "American  Vacuum  Cleaners  in  Can- 
ada," The  Electrical  Review  publishes  the  following  inter- 
esting item, — 

"A  noticeable  feature  of  the  furniture-store  window  dis- 
plays in  Kingston.  Ont.,  is  the  prominence  given  to  vacuum 
cleaners  of  American  make.  With  the  interruption  of  sup- 
plies from  elsewhere  American  manufacturers  have  succeeded 
in  establishing  their  cleaners  on  a  firm  footing  there.  There 
are  to-day  a  dozen  or  more  business  houses  selling  them, 
besides   several   persons   acting  as   individual   agents. 

"The  outlook  for  this  class  of  goods  is  encouraging. 
The  demand  is  mostly  for  a  moderate-priced,  hand-operated 
machine,  retailing  for  .$12  to  $15,  but  there  is  a  sale  of  more 
expensive  electrical  machines  also.  This  latter  fact  was 
illustrated  by  the  recent  experience  of  the  manager  of  a 
large  hardware  store,  who  by  working  with  a  selected  list 
of  the  firm's  customers,  sold  twenty  cleaners,  after  his  corps 
of  thirteen  clerks  had  declared  the  price  ($135)  too  high  for 
the  local  trade." 


Inspection  of  Electrical  Signs 

The  Electrical  Inspection  Department  of  the  Hydro 
Electric  Power  Commission  of  Ontario  are  notifying  sign 
manufacturers  that  they  will  be  required  to  provide  them- 
selves with  labels  which  may  be  obtained  from  the  com- 
mission at  a  nominal  cost  and  which  must  be  affixed  to 
every  sign  tliat  leaves  their  shops.  The  introduction  of  this 
label  service  will  undoubtedly  become  more  general  in  the 
province.  Already  the  commission  are  requiring  their  label 
on  service  boxes,  so  that  it  is  now  almost  impossible  for 
substitutes  to  be  used  in  Ontario  in  place  of  such  designs 
as  now  conform  with  and  are  approved  by  the  commission. 
The  introduction  of  the  label  in  connection  with  electrical 
signs  will  be  in  force  very  shortly,  and  sign  manufacturers 
are  advised  to  communicate  w'ith  the  Hydro  Electric  for  full 
particulars. 


Christmas  Advertising 

We  have  received  inquiries  as  to  where  copies 
of  the  suggested  Christmas  folder  shown  on  page 
39  of  our  November  15  issue  may  best  be  ob- 
tained. If  any  of  our  dealer  readers  intend  to 
make  use  of  considerable  quantities  of  these  fold- 
ers, and  experience  difficulty  in  getting  them  else- 
where, the  Electrical  News  will  endeavor  to  sup- 
ply them.  However,  we  would  urge  the  wisdom 
of  placing  your  orders,  somewhere,  at  once;  the 
last  month  before   Christmas  goes  very  quickly. 
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Kno-GIare  Motor  Lamp 

'riu'  illustration  herewith  shows  the  Mac  "Kno-Cilart" 
swivel-bull)  automobile  lamp.  The  function  of  the  lanij).  as 
the  name  implies,  is  to  do  away  with  llic  confusing  glare 
of  the  automobile  headlight  and  at  the  .same  time  give  suf- 
fieient  light  for  safe  travel.  The  portion  of  the  lamp  treated 
in  certain  proportions  and  peculiar  form,  with  a  semi-trans- 
lucent compound,  being  adjusted  so  as  to  be  at  the  bottom 


Canadian  "Baldwin"  Trucks 

The  Canadian  Locomotive  Company,  Limited,  of  Kings 
ton,  Ont.,  are  now  controlling  the  manufacture  of  Baldwin 
trucks  for  the  Dominion  of  Canada.  The  illustration  here- 
with shows  a  Class  84-3n-A.'\  type,  of  which  some  thirteen 
were  recently  supplied  to  the  Lake  Erie  and  Northern  Rail- 
way Company  for  use  on  their  interurban  service.  This 
truck  is   designed   for  high   speed,  and   has   a   rated   carrying 


of  the  reflector,  subdues  light  which  would  ordinarily  be  re- 
flected upward  causing  the  dazzling  glare.  The  clear  por- 
tion being  at  the  top  allows  the  light  to  strike  tlie  upper 
portion  of  the  reflector  and  be  directed  downward  on  the 
road.  The  lamp  is  provided  with  a  swivel  base  to  allow  of 
adjustment  to  the  proper  position.  The  entire  sales  of  this 
new  equipment  are  being  controlled  by  A.  Hal!  Berry,  97  to 
1(11    Warren   Street.   New  York. 


The  National  Board  of  Fire  Underwriters  arc  ilistribul- 
ing  copies  of  the  1915  National  Llictrical  Code  Regulations 
for  electric  wiring  and   apparatus. 


Type  of  truck  supplied  Lake  Erie  and  Northern  Railway. 

capacity  of  ,30,000  lbs.  on  the  centre  plate.  It  is  provided 
with  frictional  side  bearings  and  is  of  the  equalized  pedestal 
type.  The  Canadian  Baldwiri  trucks  apparently  solve  the 
problem  of  minimum  weight,  economical  maintenance,  simple 
construction,    noiseless   operation,   and   easy   riding   qualities. 


The  firm  of  J.  Everard  Myers,  electrical  contractor,  have 
Ijcen  awarded  the  complete  equipment  of  the  electric  con- 
duit and  wiring  installation  for  the  new  east  end  power  sta- 
tion; following  the  usual  practice,  the  Hydro  union  rate 
of  wages  will  be  paid. 


Owing  to  increased  business  during  1915  the  Canadian 
ICver  Ready  Works  of  Toronto  announce  that  they  will  move 
to  larger  premises  at  263-365  Adelaide  Street  West  on  or 
about   January   1st,   1916. 


Mr.  George  M.  Wight,  managing  director  of  the  Monarch 
Electric  Company,  Limited,  St.  Lambert,  T.  Q..  has  been 
elected  an  alderman  of  the  St.   Lambert  Council, 


Spielniann  .\gencies.  Montreal,  state  that  present  con- 
ditions have  compelled  them  to  disappoint  their  customers 
for  Griffiths  Bros.'  Ohmaline  black  insulating  varnish,  but 
that  the  manufacturers  have  been  so  busy  with  Government 
work  that  Canadian  requirements  have  had  to  stand  on  one 
side.  The  Admiralty  have  recently  ordered  thousands  of 
gallons  for  their  dock-yards,  and  greater  quantities  have  been 
required  in  other  plants  for  Government  work.  They  state, 
however,  that  they  are  promised  a  consignment  of  Ohmaline 
on  the  next  boat  from  London,  and  preference  will  be  given 
to  their  regular  customers. 


Personal 

Mr.  E.  R.  Shirley,  B.A..  B.Sc,  who  recently  resigned  his 
position  as  electrical  superintendent  for  the  Canadian  Ex- 
ploration Company,  Limited,  at  Naughton.  Ont..  has  been 
appointed  power  house  superintendent  for  the  Laurentian 
Power  Company,  Limited,  at  their  new  plant  at  .Seven  Falls 
Development  on  the  Ste.  .\nne  River  near  Beaupre.  Que. 

Mr.  Paul  M.  Lincoln,  whose  term  as  president  of  the 
American  Institute  of  Electrical  Engineers,  expired  July  1st, 
1915,  and  who  has  for  a  number  of  years  been  prominently 
identified  with  the  engineering  department  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  has  resigned  his 
position  with  this  company  in  order  to  devote  his  time  to 
the  manufacture  of  a  meter  which  he  has  recentlv  invented. 


Air.  Henry  Remej',  for  many  years  chief  electrical  en- 
gineer for  the  Prescolt  Electric  Light  and  Power  System, 
municipally  owned,  died  at  his  home  in  Prescott  on  Novem- 
ber 3. 


The   I'erkins   lilectric  Company   have  registered   in   Que- 
liec,   headquarters   Montreal. 


New  Iami>s  (or  the  Christmas  trade - 
by  C.Tiiadian   Kvcr  Ready  Co. 
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Current  News  and  Notes 


Agincourt,  Ont. 

It  is  expected  that  this  village  will  be  supplied  with 
electric  light  and  power  from  the  lines  of  the  Hydro  Com- 
mission, which  already  reach  as  far  as  David  Duncan's  farm 
on  the  C.  N.  R.  line.  Agincourt  is  less  than  five  miles 
from  this  point. 

Bathurst,  N.B. 

Tlie  New  Bnmswick  Telephone  Company  are  install- 
ing two  new  circuits  between  this  point  and  Newcastle, 
thereby   doubling  their  capacity. 

Brockville,  Ont. 

The  central  energy  system  was  opened  in  this  city  in 
their  new  building  by  the  Bell  Telephone  Company  on 
Friday,    November    19. 

Edmonton,  Alta. 

The  estimated  cost  of  the  scheme  of  the  Edmonton 
Power  Company  is  $7,500,000,  including  $1,500,000  the  cost 
of  an  electric  inter-urban  railway  from  Edmonton  to  the 
proposed  power  site  just  below  Rocky  Rapids,  on  the  North 
Saskatchewan  River.  The  estimate  for  the  hydro-electric 
scheme  was  made  by  Sir  John  Jackson,  Limited,  the  English 
contractors.  The  preliminary  plans  show  a  dam  1.500  feet 
long  and  100  feet  high,  forming  an  artificial  lake  sixty  miles 
in  area.  The  complete  scheme  will  take  at  least  five  years 
to  complete,  and  under  the  terms  of  the  agreement  the  com- 
pany is  prepared  to  make  with  the  city,  the  company  will 
take  over  and  operate  the  present  city  steam  plant,  sellmg 
current  at  1.3  cents,  the  city  to  pay  the  capital  charges,  but 
the  company  to  pay  for  improvements  during  five  j'ears. 
For  three  years  engineers  have  been  investigating  the  scheme, 
making  tests,  borings,  soundings,  etc.  Mr.  R.  S.  Kelscli, 
Montreal,  is  the  consulting  engineer.  On  Monday,  Novem- 
ber 22,  the  citizens  voted  on  a  by-law  authorizing  the  city 
to  enter  into  an  agreement  with  the  company.  The  result 
in  favor  of  the  by-law  was  8,153  against   5.1~fl. 

Fredericton,  N.B. 

It  is  reported  that  Mr.  Jos.  Hawkins,  of  Douglas.  N.  15.. 
has  made  arrangements  to  develop  Nashwaaksis  Falls  tn  Uu- 
i.xtent  of  75  h.p.,  and  that  he  will  remove  his  mill  to  that 
point.  In  all  probability  arrangements  will  also  be  made 
for  lighting  Nashwaaksis  village. 

Goderich,  Ont. 

It  is  reported  that  the  deputation  from  this  district, 
which  met  Sir  Adam  Beck  on  November  2  regarding  further 
action  in  the  matter  of  the  Ontario  West  Shore  Road,  were 
advised  by  Sir  Adam  not  to  scrap  the  road  at  the  present 
time  but  to  look  forward  to  using  it  later  in  connection  with 
hydro  radials  to  be  constructed  at  various  points  of  south- 
western Ontario.  The  whole  matter  hinged,  according  to 
the  chairman  of  the  Ontario  Commission,  on  the  action  of 
the  Ontario  and  Dominion  governments  in  the  matter  of 
subsidies  to  hydro  radials. 

Granton,  Ont. 

A  by-law  was  carried  by  the  town  of  Granton  authoriz- 
ing a  contract  with  the  hydro-electric  commission  for  a  sup- 
ply of  electric  energy,  the  cost  of  sub-station  and  equipment 
to  be  $5,000. 

Guelph,   Ont. 

The  Bell  Telephone  Company  refuses  to  longer  supply 
free  telephones  for  city  use  in  Guelph,  and  it  is  understood 


the  council  is  considering  the  necessity  of  installing  a  new 
(ire  alarm  system.  Bell  telephones  were  utilized  for  fire 
.ilarm  purposes  under  the  old  agreement. 

Hamilton,  Ont. 

A  conference  of  engineers  and  managers  of  the  hydro- 
electric system  throughout  the  province  of  Ontario  was  held 
in  Hamilton  on  November  18  and  19.  There  was  a  very  con- 
siderable attendance. 

Halifax,  N.S. 

Members  of  the  Halifax  Power  Company  recently  ad- 
dressed the  Commercial  Club  of  Halifax,  N.  S.,  on  the  main 
features  of  their  power  proposition.  A  model  of  the  water- 
shed and  power  development  was  an  interesting  feature.  It 
is  stated  that  Mr.  Mallison,  of  the  Gaspereaux  Power  Com- 
pany, will  give  a  similar  talk  in  the  near  future  and  explain 
the  plans  of  that  company. 

Kingston,  Ont. 

The  Power  Committee  of  the  Board  of  Trade  of  Kings- 
ton indicate  their  attitude  towards  the  present  electrical 
situation  in  that  city  by  the  following  resolution  which  they 
recently   adopted   unanimously: — 

"Whereas  the  policy  of  the  Utilities  Commis- 
sion has  resulted  in  the  loss  to  the  city  plant 
of  many  power  consumers  and  has  seriously  in- 
jured  the   manufacturing   interests   of  the   city, 

"Be   it   resolved   that    this   committee   recom- 
mend that  the  Board  of  Trade  urge  the  citizens 
to  abolish  the  Commission  and  free  the  city  from 
Hydro  Electric  influence." 
The   same   committee   also   adopted   a   second   resolution 
witli  regard  to  power  supplied  by  the  city  to  the  local  street 
railway    company,    as    follows: — 

"Resolved  that  this  Committee  do  recom- 
mend that  the  Board  ask  the  Utilities  Commis- 
sion to  make  a  definite  oflfer  of  power  at  the  pre- 
sent rate  of  1  l-5c.  per  kw.  hour  to  the  Street 
Railway  Company,  so  that  the  continued  opera- 
tion of  the   railway  be  assured. 

London,  Ont. 

The  Battle  Creek  Toasted  Corn  Flake  Company  are 
reported  to  be  considering  the  use  of  electricity  for  toast- 
ing operations. 

Montreal,   Que. 

The  Gunn  Electric  Company.  Limited,  have  secured  a 
charter  "to  manufacture,  repair,  import,  export,  buy,  sell, 
lease,  rent  and  otherwise  utilize  and  deal  in,  electrical 
hydraulic,  mechanical  and  other  machinery,  appliances,  ap- 
paratus and  instruments  of  all  kinds,  and  all  tools,  fittings, 
equipment  and  accessories,  applicable  or  useful  in  that  con- 
nection and  to  install,  remove,  alter  and  in  any  manner 
handle  or  deal  with  the  same."  The  capital  of  the  company 
is  $20,000  and  headquarters  are  to  be  at  Montreal. 

G.  M.  Gest,  Limited,  Montreal,  have  obtained  a  contract 
from  the  city  of  Montreal  for  removing  the  poles  and  other 
equipment  on  St.  Catherine  Street  from  Atwater  to  Papineau 
Avenues,  rendered  necessary  by  the  installation  of  the  con- 
duit  system. 

Orangeville,  Ont. 

The  Cataract  Electric  Company,  Mr.  J.  M.  Deagle, 
president,   has  just   completed   the   installation   of  a   175   h.p. 
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water-wheel  at  their  plant  at  Cataract.  The  company  have 
also  recently  completed  a  new  cement  power  house  20  ft. 
by  40  ft.,  one  and  a  half  storeys   in  height. 

Otterville,   Ont. 

.\  by-law  was  passed  by  the  ratepayers  of  Otterville 
authorizing  the  installation  of  a  hydro-electric  system  to 
cost   $2,150. 

Peterborough,  Ont. 

The  Dickson  Electric  Company  have  made  a  jiroposi- 
tion  to  the  city  of  Peterborough  to  supply  them  with  electric 
energy  up  to  3,000  h.p.  for  .$16  per  h.p.  delivered  in  Peter- 
borough. The  Peterborough  commission  is  at  present  pay- 
ing .$1S  per  h.p.  for  about  2,500  h.p. 

Quebec,  P.Q. 

The  new  electric  supply  house  of  Messrs.  Goulet  & 
Belanger,  electrical  engineers,  fixtures  and  supplies,  was 
formally  opened  on  November  10.  A  public  demonstration 
and  entertainment  marked  the  event,  at  which  five  thousand 
people  are  said  to  have  been  present.  Souvenirs  were  pre- 
sented, and  refreshments,  prepared  entirely  by  electricity, 
served.  Messrs.  Goulet  &  Belanger  have  one  of  the  hand- 
somest  stores   in   the   city    of   Quebec. 

Regina,  Sask. 

The  firm  of  Bennett  &  Eadie,  electrical  contractors, 
Regina,  has  been  dissolved. 

Plans  are  under  consideration  by  which  the  water  pumps 
at  Boggy  Creek,  the  source  of  the  city's  water  supply,  may 
be  driven  by  electric  motor.  At  the  present  time  gasoline 
engines  are  utilized.  The  pumps  are  situated  some  nine 
miles  out  of  the  city,  but  the  city  gaol  lies  in  the  course  of 
the  transmission  line  that  would  have  to  be  erected,  and 
at  this  point  considerable  power  could  be  utilized. 

Saskatoon,  Sask. 

The  Western  Electrical  Company,  Saskatoon,  were  burnt 
out  recently;  it  is  stated  that  the  loss  is  fully  covered  by 
insurance. 

The  report  of  city  electrical  engineer  Edward  Hanson. 
of  Saskatoon,  for  the  month  of  October,  shows  that  the  power 
house  output  increased  approximately  22  per  cent,  over  the 
previous  month,  and  is  only  3  per  cent,  below  the  total  for 
October,  1914.  The  monthly  report  of  Mr.  G.  D.  Archibald, 
the  street  railway  superintendent,  also  indicates  that  the 
deficit  in  that  utility  is  being  gradually  reduced  and  now 
stands  at  $1,886  for  October,  1915,  It  is  stated  that  the  rural 
line  to  Sutherland  is  the  most  profitable  of  the  entire  sys- 
tem. These  reports  indicate  the  gradual  improvement  in 
local  conditions  which  appears  to  be  pretty  general  through- 
out Western  Canada. 

Salmon  Arm,  B.C. 

.Applications  were  received  up  to  November  17  lor  the 
positions  of  chief  engineer  and  assistant  engineer  at  the  city 
l)OWcr   house. 

St.  Catharines,  Ont. 

.\  ri-ciiit  judgment  handed  down  by  the  Aiipillate  Court 
reverses  the  previous  decision  of  Chief  Justice  Falconbridge 
regarding  the  use  of  the  poles  of  the  Lincoln  Electric  Light 
and  Power  Company  in  St.  Catharines  by  the  local  hydro 
commission.  The  company  claim  that  their  agreement  with 
the  city  covered  the  use  of  these  poles  by  the  city  for  the 
city's  own  use,  not  including  what  it  might  sell  to  the 
citizens.  The  recent  judgment,  however,  upholds  the  right 
of  the  municipality  to  use  the  poles  of  the  company  without 
any   rental   payment,   for   any   purpr)se   whatever. 

A  meeting  of  jiroperty  owners  of  ,S|.  Paul  .Street  be- 
tween Ontario  and  Queen  Streets  was  recently  held  and  the 


question  of  a  White  Way  type  of  lighting  discussed.  The 
contract  with  the  I^incoln  Electric  Light  Company  expires 
in  the  near  future. 

St.  John,  P.Q. 

The  negotiations  for  the  construction  of  a  hydro-electric 
power  development  in  the  Lake  St.  John,  P.  Q.,  district, 
have  made  further  progress,  and  some  of  the  largest  con- 
tractors in  the  Dominion  were  recently  asked  to  figure  on 
the  work.  The  Quebec  Development  Company,  Limited,  is 
the  controlling  company.  The  proposal  is  to  develop  the 
Grand  Discharge,  at  a  cost  of  about  five  million  dollars, 
with  the  object  of  manufacturing  chemicals  for  fertilizers. 

St.  Hyacinthe,  P.Q. 

In  connection  with  a  new  mechanical  gravity  filter  plant 
for  the  city  of  St.  Hyacinthe,  P.Q.,  it  is  proposed  to  install 
two  double  suction  type  centrifugal  pumps  direct  connected 
to  two  electric  motors,  provided  with  a  starting  device.  The 
contractor  will  have  to  install  the  necessary  switchboard, 
transformers,  wiring,  etc.  Those  bidding  are  asked  to  in- 
clude the  price  of  an  extra  two  million  gallon  three  stage 
electrically-driven  pump  for  domestic  use  or  in  case  of  fire. 

Southampton,  Ont. 

.\  proposition  has  been  submitted  to  the  town  council 
by  the  Saugeen  Electric  Light  Company  suggesting  improve- 
ments in  the  street  lighting  system.  The  company  is  anxious 
to  operate  the  domestic  and  street  lighting  service  on  sep- 
arate lines,  not  only  that  the  town  may  be  better  lighted 
but  also  that  the  householders  may  make  use  of  electric 
irons,   toasters  and   other  electric   household   necessities. 

Sudbury,  Ont. 

The  Fire,  Water  and  Light  Committee  of  Sudbury  has 
been  authorized  to  purchase  a  new  transformer  and  switch- 
hoard  for  the  power  station  as  the  result  of  a  report  by 
I-'ngineer  Martindale  that  the  present  equipment  is  over- 
loaded. 

Sherbrooke,  P.Q. 

Mr.  M.  A.  Sammett,  consulting  engineer,  Montreal,  has 
been  retained  by  the  corporation  of  Sherbrooke,  P.  Q.  The 
Corporation  intends  to  carry  out  an  extensive  programme 
of  improvements,  covering  modifications  of  water  turbines, 
transmission  lines,  and  city  distribution. 

Toronto,  Ont. 

The  points  at  issue  between  the  Toronto  Hydro-Electric 
Commission  and  their  striking  employees  have  been  settled. 
The  employees  accept  the  minority  report  as  submitted  by 
the  third  member  of  the  arbitration  board,  which  recently 
discussed  the  matter.  Considering  the  fact  that  the  condi- 
tions under  which  these  men  worked  and  the  wages  re- 
ceived were  very  favorable,  tlicre  is  im  dmilil  they  have 
taken   the  proper   course. 

Winnipeg,  Man. 

.\  severe  sleet  and  wind  storm  on  Sunday.  November  ;, 
succeeded  in  putting  the  Winnipe.g  Municipal  electric  plant 
out  of  commission  for  approximately  twenty-four  hours.  The 
Winnipeg  Electric  apparently  fared  much  better,  and  also 
were  able  to  utilize  their  reserve  steam  and  storage  battery 
idants.  The  trouble  with  the  municipal  system  was,  we 
understand,  entirely  in  the  transmission  line,  ft  is  said  that 
this  is  the  first  failure  in  the  city's  system  since  the  opening 
of  the  plant  four  years  ago  this  month. 

Zurich,  Ont. 

.\  by-law  will  be  submitted  at  the  New  \'ear  municipal 
elections  asking  authority  to  close  a  contract  with  the  Hydro 
Electric  Power  Commission  of  Ontario  for  the  supply  of 
electrical   energy. 


December   1,    1915 


THE    ELECTRICAL    NEWS 


47 


UNDERGROUND 

CABLES 

HIGH  OR  LOW  TENSION 

For 

Lighting,  Power,  Street  Railway, 
Telephone  or  Telegraph  Transmission 


ARMOURED  CABLES 

for  street  lighting 


PAPER  INSULATED  CABLES 

o(  all  descriptions 

RUBBER  INSULATED  CABLES 

to  every  specification 


BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 

MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are: 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 


Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches      Toronto       Winnipeg       Calgary       Vancouver 
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BIDS  WANTED 

For  building  a  ten-mile  transmission  line  com- 
plete. For  particulars  apply  to  Box  205,  Elec- 
trical   News,    Toronto.  23 


SITUATIONS  WANTED 


Wanted  by  electrical  contractor  of  20  years' 
e.xperience  position  as  travelhng  representative 
or  salesman.  Apply  Box  264.  Electrical  News, 
Toronto,  Ont.  23t.f. 


AGENCIES  WANTED 


AGEN'CIES  WANTED:  Firms  seeking  to  en- 
ter the  Western  Canadian  territory,  or  any  not 
satisfied  with  present  representation,  would  find 
it  to  their  advantage  to  communicate  immediately 
with  Houston  &  Company,  Limited,  12  Cumber- 
land Building,  Winnipeg.  Man.  This  firm  have 
branch  offices,  and  cover  the  three  prairie  pro- 
\'inces,  and  already  represent  such  strong  lines  as. 
Delta  Hand  Lamps,  Fraiitz  Premier  Electric 
Cleaners.  Dongan  Electric  Specialties,  and  Can- 
adian Beauty  Heating  Appliances  (Sask.  and 
.\lta.)      They  invite  correspondence.  23-24 


Independent    Telephone    Convention 

At  tlie  recent  convention  of  Independ- 
ent Teleplione  Companies  of  Ontario, 
held  in  Toronto.  Mr.  F.  D.  Mackay  gave 
an  interesting  review  of  the  Independent 
Telephone  movement  in  Ontario.  Mr. 
J.  C.  Ktlsey,  Chicago,  spoke  on  "Main- 
tenance and  Depreciation  of  Telephone 
Plants,"  Mr.  Myron  A.  Gee,  of  the  Erie 
Telephone  Company,  addressed  the  As- 
sociation on  "Collections,"  and  Mr.  St. 
Clair  Miller  spoke  on  "Telephone  -Ac- 
counting." Mr.  Andrew  Denholm  ad- 
dressed the  convention  on  the  subject 
"Universal  Service  from  the  Independ- 
ent Standpoint";  Mr.  A.  D.  Bruce  on 
"Is  Free  Interchange  of  Service  Desir- 
able?" and  Mr.  P.  R.  Craven  on  "Work- 
men's Compensation  Act  and  Telephone 
Companies."  In  connection  with  the  lat- 
ter subject  Mr.  Wills  Maclachlan.  secre- 
tary of  the  Electrical  Employers'  Asso- 
ciation of  Ontario,  also  addressed  the 
convention  and  cleared  up  a  number  of 
troublesotne  points. 


Electrical    Machinery 

Motors,    Dynamos,  Generators, 

Electrical  Pumps  and  Supplies. 

Electrical  Contractors. 

Motor  Repairs 


52    Queen  Street 


OTTAWA 


BH^^  PROCURED  IN  ALL 

■        ^  COUNTRIES 

^^^M  LONG  EXPERIENCE 

^^^  IN  PATENT  LITIGATION 

I      SEND  FOR  HAND  BOOK 

Iatents  = 

IRIDOUT  &  maybeze: 

59  Yonge  Street 
TORONTO  -  .         -         CANADA 


"BEATING  THE  METER" 


This    method    of    diverting    CEXfKAL  STATION  revenue  mav  be 
prevented    by    using    PROTECTIVE    DEVICES. 

Fit  any  watt-hour  meter. 
Prevent  theft  of  current. 
Standardize    methods    of    installation. 

Reduce  fire  hazards  by  means  of  en- 
closing conductors  around  meter  in 
metal. 

Reduce   cost   of   testing   meters. 

Provide  for  complete  control  of  ser- 
vice   and    meter    by    central    stations. 

Provide  ample  protection  against  dam- 
age to  meter  due  to  excessive  over- 
loads. 

Agents  for: 
Chamberlain  &  Hook- 
ham's  Watt  Hour  Me- 
ters ;  Venner  Time 
Switches  and  Flat 
Kate  Controllers;  Ever 
shed  &  Vignoles'  Meg 
H;ers,  Recording  ami 
Indicating  Volt  ami 
,\mmeters;  Victor  S. 
Pearlman  &  Co.'s 
l-'.Iectric  Fixtures.  Ar- 
tistic and  Exclnsivr 
)esiRns ;  Metrojjolitan 
Protective  Devices. 

Tuec       Vacuum       Ma 
chines. 

rUNC.STEN     LAMPS 

and        E  C  O  N  O  M  ^• 

FUSES 

Spencer  &  Aspinall,  Limited 

Engineers  and  Manufacturers'  Agents 

New  Birks  Bldg.  MONTREAL 


FROST-A-LITf 

B  ■  MADE    IN    CANa.DA  '       I 

For   Frosting    Nitrogen    Lamps 

To  get  the  best  results  from  Nitrogen  Lamps, 
they  should  be  frosted.  FROST-A-LITE  does  the 
job  quickly  and  well. 

The  Permanent  Frosting 

FROST-A-LITE  is  an  etching-frosting  and  not 
injured  by  high  temperatures  or  exposure. 

Also 

for  all  kinds  of  Electric  Lamps,  Gas  Globes,  Shades, 
etching  names  on  bulbs,  etc. 

Easy  To  Use 

Just  dip  lamp,  then  wash  with   water. 

Prices 

PUT    UP    IN    LEAD-LINED     CONTAINERS 


Quart 
$1.40 

Container 
.20 


Hair-Gallon 
$2.65 

Container 
.35 


Gallon 
$5.00 

Container 

.50 


The  FROST-A-LITE  Co. 


65  Triller  Ave. 


Toronto,  Can. 
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Make  Haste  Slowly 


Less  than  a  month  before  election  day  the  city  of  To- 
ronto is  asked  to  consider  a  by-law  which  calls  for  the 
expenditure  of  $4,200,000  in  connection  with  a  hydro  radial 
scheme.  Simultaneously  the  report  of  the  investigating  coin- 
mittee.  composed  of  Messrs.  Harris,  Gaby  and  Cousins,  ap- 
pointed by  the  Toronto  City  Council,  is  made  public,  and 
calls  for  an  expenditure  of  approximately  nineteen  million 
dollars.  It  is  not  at  all  clear  that  the  two  schemes  can  be 
worked  in  unison,  as  apparently  they  are  not  intended  to 
be  correlated  in  any  way — one  is  a  scheme  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  subinitted  by  the 
chairman  of  that  commission  to  the  Toronto  Board  of  Con- 
trol.    The  other  is  a  report  asked  for  by  the  City  Council. 

It  is  quite  possible  these  two  reports  may  work  in  to- 
gether satisfactorily.  It  is  unbelievable,  however,  that  two 
such     reports    prepared    independently     should     dovetail    to- 


Surface  Only  Scratched 

Canada  was  asked  for  fifty  millions,  and  easily 
made  it  one  hundred  and  ten.  There  is  no  evi- 
dence, either,  that  the  financial  resources  of 
the  Dominion  have  been  more  than  merely 
"scratched."  This  may  be  a  small  "pill,"  but  it 
will  certainly  have  something  of  a  bitter  taste  for 
our   bankrupt   enemies. 


gether  as  well  as  if  the  engineers  in  charge  of  each  project 
had  been  fully  in  touch  with  and  influenced  by  the  work  of 
the  others.  It  would  appear,  therefore,  that  the  suggestion 
of  Toronto  voting  on  this  four-million  project  is  not  feasible 
at  the  coming  January  elections.  Even  if  there  were  no 
other  proposition  before  them,  a  project  which  involves  four 
million  dollars  requires  more  than  one  month's  considera- 
tion— and  that  month,  too,  filled  with  many  other  municipal, 
and    therefore   political,    issues. 

*  *  * 
Suppose,  for  example,  that  Toronto  voted  on  this  four- 
million-dollar  by-law  suggested  by  Sir  Adam  Beck,  and  that 
it  passed — and  that  later  it  was  found  that  this  scheme  did 
not  work  in  well  with  the  rapid  transit  report  now  before 
the  Council.  What  could  be  done?  Would  it  mean  that 
the  report  would  have  to  be  thrown  out,  or  revised  to  meet 
the  plans  of  the  Hydro  Commission?  It  may  possibly  be 
argued  by  Sir  Adam  Beck  that  the  proposition  he  offers  is 
not  as  yet  definitely  determined,  that  he  is  simply  asking  the 
citizens  of  Toronto  to  entrust  him  with  $4,200,000  to  ex- 
pend in  the  way  he  thinks  best  suited  to  the  city's  welfare. 
But  this  would  not  be  a  fair  business  proposition,  and  we 
do  not  believe  the  citizens  of  Toronto  would  care  to  vote 
under  such  conditions. 

Then  there  is  looming  up  large  in  the  distance  the  ques- 
tion of  the  purchase  of  the  Toronto  Railway  Company's 
system  less  than  sfx  years  hence.  It  is  impossible  to  form 
a  guess  as  to  what  must  be  paid  for  that  property,  but  the 
annual  reports  of  this  company  indicate  that  they  have  as- 
sets of  well  over  twenty  million  dollars,  and  presuinably  it 
is  somewhere  around  this  amount  that  Toronto  will  have  to 
pay- 
Summed  up,  then,  the  propositions  either  before  the 
electors  of  Toronto  at  the  present  moinent  or  requiring  con- 
sideration in  the  very  near  future  represent  a  total  expendi- 
Uire  of  forty-three  million  dollars  on  transportation  facilities. 

These  three  propositions  seem  to  be  so  closely  related 
that  it  would  be  extremely  unwise  to  consider  any  one  with- 
out at  the  same  time  discussing  the  others  in  relation  to  it. 
That  being  the  case,  the  suggestion  of  a  snap  vote  on  the 
four-million-dollar  expenditure  at  the  coming  New  Year's 
election  is  unreasonable  in  the  extreme.  There  is  no  immedi- 
ate need  to  begin  construction  work  on  either  of  these  pro- 
positions. The  wiser  course  would  plainly  be  to  start  the 
discussion  now.  or  early  in  January,  1916,  and  continue  it 
during  the  coming  year,  preparatory  to  voting  on  the  entire 
proposition  a  year  hence.  In  the  meantime  every  attempt 
should  be  made  to  procure  the  widest  possible  discussion 
of  the  various  phases  of  the  whole  work,  especially  from  en- 
gineers, contractors  and  practical  railway  men,  who  are  in 
a  position,  either  through  technical  training  or  business 
experience,  to  express  opinions  which  will  be  valuable  to 
the  man  who  has  no  means  of  forming  an  opinion  for  himself. 

This  is  not  written  in  any  spirit  of  criticism  of  the  by- 
law that  it  is  suggested  to  submit.  It  is  not  an  appeal  to  the 
City  Council  to  delay,  but  to  make  haste  slowly.  The  future 
of  Toronto  depends  largely  on  the  solution  of  the  transporta- 
tion problems.  The  Council  owes  it  to  the  citizens  that  every 
business  man  should  have  a  fair  chance  to  study  this  prob- 
lem from  all  sides  before  we  are  launched  on  an  expenditure 
which  works  out  at  about  $90  per  head  of  the  total  population. 


A  fire  alarm  and  police  patrol  system  (the  Gamewell) 
has  been  installed  on  St.  Catherine  and  Bleury  Streets,  and 
a  portion  of  Park  Avenue,  Montreal,  in  connection  with 
the  underground  conduits.  The  boxes  on  the  street  corners 
also  contain  telephones.  The  private  fire  alarm  boxes  are 
connected  to  the  main  cables. 
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Wire  and  Wireless  Telephony  Advances 

Recent   developments  indicate  the   possibilities  of  the  future — Round-the-world 
conversation — An  interesting  description  of  experiments  and  apparatus 


By  Mr.  J.  M.  F.   W 

The  remarkable  results  obtained  a  lew  weeks  ago  in 
transmitting  speech  nearly  .'j.OOO  miles  have  come  with  a 
suddenness  totally  uncxi)eeted  even  by  experienced  en- 
yineers. 

We  learn,  however,  that  the  American  Telegrapli  and 
Telephone  Co.  has  been  working  quietly  for  se\eral  year.^ 
to  achieve   this  result. 

The  actual  apparatus  used  is  at  present  a  secret  until 
the  question  of  patent  rights  is  settled,  yet  we  can  make  a 
fair  guess  by  following  the  developments  of  tlie  past  few 
years. 

The  actual  distance  covered  by  wireless  was  about  2,500 
miles,  half  the  total,  the  remainder  being  due  to  the  advance 
in    wire   telephonj-. 

Advances  in  Wire  Telephony 

The  conditions  leading  to  tlie  success  of  land  wires  were 
the  outcome  of  a  matliematical  paper  written  by  Oliver 
Heaviside   in    1885. 

In  long  lines  the  electromagnetic  waves,  produced  by 
electrical  speech  impulses,  suffer  from  two  effects,  attenua- 
tion and  distortion.  Attenuation  means  a  reduction  of  the 
amplitude  or  maximum  value  of  the  wave,  caused  by  resist- 
ance in  the  line,  mutual  inductance,  and  leakage.  Attenua- 
tion alone  is  not  harmful  to  speech  transmission.  Tlie 
speech  is  merely  weakened.  Distortion  on  the  other  hand 
is  caused  by  waves  of  different  periods  being  unequally 
affected.  The  capacity  of  the  line  is  the  main  factor  in 
causing  this  distortion.  Not  only  does  it  decrease  the 
velocity  but  it  tends  to  entirelj-  wipe  out  waves  of  high 
pitch.  Capacity  however  may  be  neutralized  in  one  or  two 
ways.  Artificial  leaks  may  be  added  to  the  line  but  this  is 
unsatisfactory  compared  with  adding  inductance.  At  first 
telephone  cables  were  tried  having  iron  wrappings  along  the 
entire  length  but  it  was  not  until  1900  that  Prof.  Pupin  de- 
veloped mathematically  that  inductance  coils  should  be  added 
at  certain  stated  intervals  to  get  the  best  effect.  He  gave 
at  the  same  time  a  technical  analogy  to  help  the  lay  mind 
which    admits   of  an   easy   explanation. 

An  elastic  cord  attached  at  one  end  to  a  prong  of  a 
tuning  fork  and  fixed  at  the  other  would  represent  capacity 
in  a  line.  If  it  vibrates  with  no  friction  it  will  produce  a 
scries  of  undamped  waves  as  in  Fig.  1  (b).  With  friction 
it  would  suffer  attenuation  as  in  (c).  Now  let  little  weights 
be  attached  at  intervals  as  in  (d).  These  would  represent 
inductance  coils  or  loading  coils  adding  inertia  to  tlie  circuil. 
The  result  of  vibration  is  now  to  produce  a  long  wave  as 
in  a  heavy  cord  with  no  attenuation.  This  is  shown  in  (e). 
Fig.  3  shows  the  method  of  inserting  these  loading  coils 
into  the  Anglo-French  submarine  cable.  The  speech  con- 
ditions were  thereby  improved  by  as  much  as  220  per  cent. 

Wire  telephony  has  also  been  greatly  benefited  by  very 
sensitive  relays  and  repeaters  which  have  recently  been 
invented.  The  repeater  used  by  the  American  Bell  Tele- 
phone Com|)any  is  practically  the  same  in  principle  as  one 
to  be  described  later  in   connection  with  wireless  receivers. 

In  (jreat  I'rilain  a  recent  very  sensitive  type  is  known 
as  the  I'.rnwu  Relay.  Il  is  based  on  a  discovery  of  J.  J. 
Thomson  that  if  a  spark  gaj)  can  be  maintained  in  a  space 
of  from  one-half  lo  one-millionth  rif  a  centimetre,  the  spark 
potential   is   proportional    to   the   distance. 

In  llie  relay,  the  gap  is  maintained  between  contacts  of 
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osmium  iridium  working  under  a  drop  of  thin  oil.  These  act 
in  a  similar  way  to  the  carbon  granules  of  an  ordinary 
transmitter.  The  upper  contact  is  attached  to  the  adjusting 
screw  while  the  lower  is  fixed  to  a  reed  of  "Inver"  steel. 
The  contacts  form  a  circuit  with  the  lower  magnet  coils,  an 
ammeter  for  adjusting  purposes,  a  cell,  and  a  receiver.  The 
coils  keep  the  gap  at  a  fixed  distance  in  exactly  the  same 
manner  that  an  arc  lamp  does.  The  current  to  be  magnified 
is  taken  round  the  fine  wire  coils  on  the  pole  tips,  and  acts 
on  the  lower  side  of  the  steel  reed,  while  its  inductive  effect 
on  the  regulating  winding  is  annulled  by  a  copper  sheath. 
As  one  relay  will  magnify  twenty  times,  two  coupled  in 
tandem  will  do  so  four  hundred  times.  In  spite  of  its 
sensitiveness  it  may  be  turned  upside  down  while  working. 

Advances  in  Wireless  Telephony 
To  thoroughly  understand  the  advance  made  in  wire- 
less telephony,  we  must  follow  the  work  of  the  wireless 
telegraphist.  The  discovery  that  the  discharge  of  a  Leyden 
jar  is  oscillatory  or  consists  of  a  series  of  discharges  is 
now    a    matter    of    history.      In    wireless    work    the    original 
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Fig.  1. 


circuit  producing  the  "high  frequency  oscillations."  consisting 
of  an  ordinary  induction  coil,  a  spark  gap  connected  across 
the  secondary  terminals  together  with  a  Leyden  jar  or  con- 
denser, differs  in  one  respect  only  from  the  simplest  wireless 
circuit.  The  Leyden  jar  is  replaced  by  an  aerial  and  a 
ground  connection,  one  to  each  terminal  of  the  ga|).  It 
amounts  to  the  same  thing  as  making  a  condenser  with  a 
large  distance  between  the  plates.  Such  an  arrangement 
increases  the  area  over  which  the  oscillations  exert  their 
influence  As  the  current  surges  up  and  down  the  aerial, 
electromagnetic  waves  are  produced  which  in  turn  set  up  a 
strain  in  the  surrounding  ether,  and  cause  the  waves  to 
travel  out  from  the  system,  like  ripples  in  a  pool  when  a 
l)ebblc  is  thrown  in.  These  waves  have  the  power  of  excit- 
ing corresponding  oscillations  in  a  conductor  or  aerial  on 
which  Ihey  impinge,  but  grow  weaker  the  greater  the  distance 
travelled. 

Il  would  be  of  no  use  Id  include  an  ordiuai>  receiver 
between  the  aerial  and  ground,  as  owing  to  the  imluclion 
of  the  coils  of  the  receiver,  the  small  currents  would  not 
affect  it.  Conseiiuently  the  receiver  is  shunted  by  some 
form  of  detector,  crystal  type,  for  example,  where  the  high 
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frequency  currents  coming  in  from  the  aerial  heat  the  fine 
point  where  it  touches  the  crystal  and  forms  a  thermo- 
couple producing  a  direct  current  which  will  now  affect  the 
receiver. 

The  range  of  such  a  simple  type  is  very  limited.  To 
intensify  the  action  one  method  is  to  make  use  of  directive 
aerials.  For  example,  if  the  vertical  wire  is  attached  to  one 
end  of  k  number  of  horizontal  aerials  it  will  radiate  most 
in  the  direction  opposite  to  the  free  end.  Another  means 
makes  use  of  the  principle  of  resonance.     The  correct  tuning 
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of  the  pushes  on  a  swing  increases  the  arc  by  the  "super- 
imposed small  periodic  motions"  as  Kelvin  called  it.  or  a 
note  sung  into  a  piano  with  the  loud  pedal  down  picks  out 
a  string  in  harmony  with  it  due  to  the  impulses  of  the 
voice  acting  at  equal  intervals  producing  a  cumulative  effect 
on  the  string.  Now  if  we  couple  across  the  spark  gap  a 
coil  of  wire  and  a  condenser,  a  certain  definite  number  oi 
oscillations  are  set  up  between  the  coil  and  the  condenser 
which  can  be  shown  mathematically  to  be  represented  by 
5    X    10° 

the   formula   N   =  where   N  =  number  of   oscilla- 

V  LC 
tions,  L  =1  inductance  of  the  coil  in  ohms,  C  =  capacity  of 
the  condenser  in  micro-farads. 

The  length  of  the  wave  which  is  inversely  proportional 
to  this  number  N  may  therefore  be  regulated  to  anything 
we  like,  but  practical  considerations  and  legal  regulations 
confine  the  wave  length  to  distances  varying  from  150  to 
6,000  metres.  For  transatlantic  work  the  larger  wave  length 
is    used. 

Again  if  we  couple  another  coil  L.  with  the  first  Lj  and 
attach  our  aerial  and  ground  connections  as  shown  (Fig.  3) 
we  may  adjust  La  so  that  the  natural  vibrations  of  L=  com- 
bined with  the  capacity  of  the  aerial  C=  will  have  the  same 
frequency  of  vibration  as  Lx  combined  with  Ci.  This  happens 
when  Li  Ci  =  L=  Cz.  Resonance  is  then  produced.  At  the 
same  time  we  may  observe  that  since  C=  is  small,  L:  will 
be  very  large  compared  with  Li  and  this  will  be  beneficial 
as  it  will  increase  the  voltage  which  radiates  the  energy 
from  the  aerial.  By  adding  loading  coils  and  variable  con- 
densers to  the  aerial,  the  circuit  may  be  adjusted  to  get  the 
best  effect. 

The  receiving  system  is  tuned  in  exactly  the  same  way 
but  as  the  system  of  circuits  in  telephony  is  similar  to  that 
in  telegraphy  we  shall  have  occasion  to  return  to  this  later. 
When  an  induction  coil  or  transformer  is  used  as  above  to 
produce  the  oscillations  there  are  long  pauses  when  no 
surges  occur  in  the  aerial.  In  addition  each  set  of  waves 
is  damped  or  alternated.  If  therefore  we  included  a  tele- 
phone transmitter  in  tlie  aerial  circuit  since  the  voice  pro- 
duces oscillations  which  are  quite  continuous,  only  parts  of 
the   sounds   would   be   transmitted.     The   quality   and    recog- 


nition of  the  voice  depending  as  it  does  on  its  upper  har- 
monics  would   be   completely   destroyed. 

We  have  then  to  find  a  means  of  producing  undamped 
oscillations  before  the  voice  can  be  transmitted.  Not  only 
that,  we  must  have  their  periodicity  (N)  higher  than  those 
of  the  highest  harmonics  of  the  voice  otherwise  a  continuous 
hum  will  be  heard  in  the  receivers.  The  higher  limit  of 
audibility  is  about  30,000  vibrations  a  second.  The  impres- 
sions of  the  voice  must  then  be  powerful  enough  to  modify 
the  stream  of  electrical  waves  in  accordance  with  the  sound 
waves. 

Alternating  current  generators  have  been  constructed  for 
this  purpose,  notably  those  of  Goldschwidt  and  Fessenden. 
In  the  Goldschwidt  the  armature  rotates  aljout  10,000  r.p.m., 
being  turbo-driven.  The  primary  frequency  is  stepped  up 
by  carrying  it  back  through  the  field  so  as  to  produce  a 
rotating  field.  The  frequency  of  the  current  from  this  source 
is  again  stepped  up  to  the  required  frequency.  Condensers 
are  used  to  balance  the  circuits  electrically. 

There  are  tremendous  difficulties  to  overcome  in  the 
construction  of  such  alternations.  The  above  machine  for 
example  has  stampings  of  iron  foil  .002  in.  thick.  It  may 
however  transpire  that  such  a  type  of  alternator  was  used 
in   the  test  between   Hawaii  and  Washington. 

Up  to  the  present  however  most  experimenters  have 
worked  on  a  method  based  on  a  discovery  generally  credited 
to  Duddell,  viz.,  the  musical  arc.  A  source  of  direct  current 
about  220  volts  pressure  is  impressed  on  an  arc  through  a 
resistance  R.  Fig.  4.  Two  inductive  coils  are  included  to 
prevent  the  oscillations  of  the  arc  from  going  back  on  the 
main  circuit,  .\cross  the  arc  an  oscillating  circuit  is  fixed. 
The  induction  coil  and  the  condenser  out  of  an  ordinary 
long  distance  telephone  set  may  be  used  for  this  purpose. 

Owing  to  the  property  of  an  arc  that  the  voltage  is  in 
inverse  proportion  to  the  current  through  the  arc,  the  sudden 
connection  of  a  condenser  across  the  arc  slightly  reduces 
the  current  through  the  arc.  Its  voltage  therefore  rises  and 
forces  a  further  charge  into  the  condenser.  When  the 
charge   is  completed   the   current  in   the  arc   rises   to   its   old 
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Fig.  3  (above).     Fig.  4  (below). 

value,  hence  its  potential  difference  drops  and  the  con- 
denser begins  to  discharge.  Hence  an  increase  in  current 
which  facilitates  the  discharge.  By  including  a  coil  L  the 
circuit  has  a  natural  frequency  of  its  own,  producing  un- 
damped oscillations.  If  this  is  low,  the  arc  will  emit  a  note 
which  may  be  altered  by  varying  the  capacity  of  the  con- 
denser. By  altering  the  current  through  the  arc  by  means 
of  a  transmitter  connected  as  shown  (Fig.  4.  T.)  it  may  be 
made  to  repeat  a  tune. 

In   order   to   produce    tlie    higher   frequency   oscillations 
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necessary  for  telephony  experiments,  L  and  C  must  be  re- 
duced to  suitable  dimensions.  For  example  Tj  milli-henrys 
and  5  micro-farads  for  a  musical  arc  would  have  to  be 
changed  to  0.1  milli-henrys  and  0.004  micro-farads.  The 
consequence  is  that  much  more  powerful  impulses  both  from 
the  transmitter  and  the  arc  are  necessary  to  produce  any 
effect. 

Poulscn  of  Copenhagen,  was  the  llrst  to  discover,  (1) 
the  use  of  a  hydrocarbon  gas  or  hydrogen  for  cooling  the 
arc,  (3)  the  effect  of  cooling  one  electrode,  and  (3)  the 
effect  of  blowing  out  the  arc  by  means  of  a  transverse 
magnetic  field. 

The  greatly  increased  iJower  depends  on  the  fact  that 
the  arc  is  working  on  a  part  of  its  characteristic  where  largo 
variations  of  voltage  occur  for  a  small  change  in  current. 

Instead  of  using  a  strong  field  and  a  gas  surrounding 
the  arc,  it  has  also  been  found  that  good  results  are  obtained 
from  merely  using  several  arcs  in  series.  The  transmitter 
mav    be    inserted    in    the    condenser    shunt    circuit    or    in    an 
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Fig.  5.  Fig.  6. 

inductive  circuit  coupled  with  the  coil.  As  however  a  single 
microphone  can  only  carry  from  one  half  to  one  ampere 
without  overheating,  it  must  be  inserted  at  a  central  point 
or  at  a  node  of  potential   to  avoid  arcing. 

A   number   of   transmitters   may   be   used   in    parallel   or 


in  series  or  the  transmitter  may  be  artificially  cooled.  Prof. 
Majorana  of  Rome  has  carried  out  very  successful  experi- 
ments on  one  of  the  latter  type  using  large  currents.  It 
depends  on  the  principle  that  a  jet  of  water  under  pressure 
divides  into  drops.  If  therefore  acidulated  water  is  made 
to  impinge  on  two  platinum  pieces  to  complete  a  circuit, 
the  film  of  liquid  may  be  varied  in  thickness  if  the  jet  is 
spoken  against,  hence  its  resistence  is  altered  to  correspond 
with  the  vibrations  of  the  voice.  This  circuit  is  part  of 
the  aerial  circuit  (Fig.  5). 

In  regard  to  the  receiving  circuit  the  detector  must  be 
capable  of  altering  its  resistance  in  proportion  to  the  re- 
ceived impulses.  Thermo-electric,  crystal,  electrotype  de- 
tectors may  be  used  but  by  far  the  most  sensitive  is  the 
glow  lamp   type   originally   discovered   by   Fleming. 

Fleming  discovered  that,  if  a  metal  cylinder  surround 
the  filament  of  a  carbon  lamp,  when  the  filament  is  rendered 
incandescent,  a  single  cell  will  pass  current  from  the  cylinder 
to  the  filament,  provided  the  positive  terminal  of  the  cell  is 
attached  to  the  cylinder  (Fig.  6).  Negative  electrons  are 
thrown  off  from  the  hot  filament  and  complete  the  circuit 
of  the  cell.  Because  of  its  unilateral  conductivity  Fleming 
calls  it  an  oscillation  valve.  When  a  certain  voltage,  about 
30,  is  impressed  on  the  electrodes  very  large  changes  in 
current  through  the  vacuum  are  obtained  for  a  very  small 
change  in  voltage.  Fleming  found  that  a  tungsten  filament 
and  a  copper  cylinder  gave  the'  best  results. 

De  Forest  states  that  the  andion  is  twenty  times  more 
sensitive  than  any  other  type,  liquid  or  crystal,  and  it  is 
no  doubt  due  to  its  development  that  we  have  to  record  the 
remarkable    results   just    obtained. 

De  Forest  has  also  found  that  an  andion  can  be  used 
as  a  generator  of  undamped  waves.  If  it  can  be  used  on  a 
powerful  scale  as  predicted,  its  simplicity  will  open  out  a 
field  of  usefulness  which  is  almost  beyond  our  imagination 
to  conceive. 


Engineering  Features  of  Cedars  Plant 


MR.  Julian  C.  Smith's  paper  before  the  Can- 
adian Society  of  Civil  Engineers,  treating 
of  the  general  hydraulic  design,  hydraulic 
machinery,  auxiliary  equipment,  and  some 
phases  of  the  construction  work  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company's  plant,  contains 
a  quantity  of  interesting  information  not  Ijefore  made 
public.  For  example,  in  the  precautions  taken  to 
avoid  ice  trouble  wonderful  ingenuity  has  been  shown, 
and  advantage  has  apparently  been  taken  of  every 
natural  condition.  The  general  direction  of  the  water 
as  it  enters  the  forebay  has  been  arranged  as  nearly 
as  possible  so  that  it  is  at  right  angles  to  the  main 
flow  of  the  River  St.  Lawrence.  In  addition  to  this 
a  series  of  cribs  has  been  constructed  from  the  bank 
of  the  river  and  extending  downstream  more  or  less 
at  right  angles  to  the  current,  with  the  idea  of  de- 
flecting the  main  current  of  the  river  further  out  into 
the  river  and  thereby  reducing  the  probability  of 
floating  material  entering  the  canal.  It  was  argued 
that  if  ice  of  various  sorts  could  be  driven  out  into 
the  swift  water  of  the  main  part  of  the  stream  the 
amount  taken  into  tlic  canal  would  l)e  very  much  re- 
duced. 

As  additional  ])ri'cauti(in  ;igainst  ice  troubles  two 
sets  of  openings  tlirough  the  canal  bank  are  jirovidcd 
— one  near  the  upper  end  of  the  canal,  consisting  o( 
seventeen  openings  each  having  a  free  span  of  15  feet. 


These  openings  are  normally  closed  with  stoplogs 
with  the  crest  of  the  concrete  still  about  10  feet  be- 
low the  lowest  water.  A  similar  set  of  openings,  but 
not  quite  so  long,  is  provided  immedately  above  the 
power  house.  The  idea  in  connection  with  these 
openings  is  that  by  adjusting  the  stoplogs,  so  as  to 
provide  an  overflow  of  about  two  feet,  a  high  surface 
velocity  can  be  obtained,  particularl)'  in  the  neighbor- 
hood of  the  spillway  itself,  and  that  ice  guided  in  this 
direction  by  properly  located  booms  will  flow  out 
of  the  canal  through  these  openings. 

Through  the  power  house  itself,  which  will  ulti- 
mately be  1,200  feet  long,  a  number  of  openings  are 
being  jirovided — three  openings  in  the  present  struc- 
ture, which  is  700  feet  long.  These  openings  are  to 
serve  the  purpose  of  removing  ice  or  other  material 
which  may  collect  before  the  power  house,  without 
the  necessity  of  passing  this  material  clear  across 
the  full  length  of  the  building. 

Thrust  Bearings 

The  paper  describes  in  a  very  interesting  manner 
the  design  of  thrust  bearing  finally  adopted,  and  the 
reasons  therefor.  'l"he  following  quotations  are  taken 
direct  from  Mr.  !^mith's  paper: — 

"in  tlie  substructure  as  constructed  provision  was 
made  fur  ten  tntits,  e;ich  of  aljout  10,800  li.p.,  ;ind  three 
exciters  or  auxiliary  iniits.  eacli  of  1,500  h.]). 

"Before  the  design  could  be  developed  completely, 
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the  type  of  thrust  bearing  to  be  used  in  case  the  ver- 
tical unit  was  chosen  had  to  be  decided  upon. 

"There  are  several  types  of  thrust  bearings  now  in 
common  use  in  power  developments,  amongst  them 
being  the  oil  pressure  bearing,  the  roller  bearing,  and 
the  Kingsbury  bearing. 

"The  oil  pressure  bearing  is  familiar  to  you  all, 
consisting  a:s  it  does  of  an  oil  film  maintained  by 
pumps  between  a  stationary  plate  and  a  rotating  plate. 

"The  roller  bearing  has  been  developed  and  is  in 
common  use  on  small  units.  A  few  installations  have 
been  made  on  large  units,  and  at  the  time  this  plant 
was  designed,  some  three  years  ago,  a  careful  study 
was  made  of  the  roller  bearing. 

"The  roller  bearing  had  a  number  of  very  good 
points,  inasmuch  as  it  was  a  positive  support  to  the 
rotating  parts,  and  the  lubricating  system  only  needed 
to  be  sufficient  to  circulate  and  cool  the  oil.  Some 
difficulties  had  been  experienced  in  a  few  plants  with 
roller  bearings,  particularly  on  account  of  the  difficul- 
ties in  obtaining  suitable  steel  plates  to  serve  as  a  bear- 
ing surface  against  which  the  rollers  operate.  It  seemed 
to  be  an  extremely  difficult  thing  to  obtain  a  piece  of 
steel  of  uniform  hardness,  and  which  would  not  de- 
flect or  warp  when  the  temperature  rose. 

The  Kingsbury  Bearing 

"The  third  type  of  bearing,  and  the  one  finally 
chosen,  is  a  new  design,  and  one  which  has  rapidly 
come  into  prominence  in  the  last  few  years.  This 
bearing  was  invented  and  manufactured  by  Albert 
Kingsbury,  of  Pittsburgh,  and  while  having  some  of 
the  advantages  of  the  roller  bearing,  possesses  ad- 
vantages of  its  own. 

"It  has  certain  disadvantages  also,  but  these  dis- 
advantages seemed  to  have  been  met  at  the  time  we 
ordered  the  bearings,  and  the  performance  of  the  bear- 
ings has  borne  out  the  wisdom  of  deciding  to  adopt 
that  style  of  apparatus. 

"The  Kingsbury  bearing  depends,  like  the  oil 
thrust  bearing,  on  the  oil  film  maintained  between  a 
rotating  plate  and  a  fixed  surface.  The  fixed  surface, 
however,  is  not  a  continuous  plate,  but  is  made  up  of 
a  number  of  sectors,  each  independently  supported  and 
each  free  to  rock  slightly.  By  this  device  the  oil  is 
entrained  between  the  fixed  plate  and  the  rotating 
plate  on  account  of  the  viscosity  of  the  oil,  and  an  oil 
film  established  as  soon  as  the  machine  has  made  a 
part  of  a  revolution. 

"After  the  machine  gets  to  full  speed,  the  rotating 
part  rises  about  one  or  two  thousandths  of  an  inch  on 
the  oil  film,  and  after  that  the  friction  is  reduced  to  a 
very  low  amount,  the  losses  in  this  bearing  being  con- 
siderably less  than  in  the  roller  bearings. 

"The  weak  part  in  connection  with  the  Kingsbury 
bearing  is  at  the  time  when  the  machines  come  to  rest. 
At  that  time  the  oil  film  is  squeezed  out  and  the  ma- 
chine starts  practically  metal  to  metal. 

"By  the  use  of  a  very  hard  babbit,  containing  a 
high  percentage  of  tin  and  a  carefully  machined  and 
scraped  surface,  no  injurious  results  take  place,  and 
with  due  precautions  in  starting  and  stopping  these 
machines  the  results  obtained  have  been  very  satis- 
factory. 

"Having  decided  on  the  use  of  a  thrust  bearing  of 
the  type  mentioned  above,  it  was  then  decided  to  place 
the  thrust  bearing  on  the  top  of  the  machine  in  order 


to  make  the  bearing  accessible,  and  to  reduce  the  thick- 
ness of  concrete  required  under  the  machine. 

"If  a  thrust  bearing  of  any  type  had  been  put  be- 
tween the  water-wheel  and  the  generator,  it  would 
have  been  necessary  to  have  provided  a  tunnel  pass- 
age for  these  bearings  to  make  them  accessible,  and 
therefore  the  floor  level  of  the  power  house  would 
necessarily  have  been  changed. 

"In  order  to  carry  the  thrust  bearing  on  the  gen- 
erator, cast-iron  brackets  were  designed  by  the  water- 
wheel  company,  and  calculations  made  not  only  as  re- 
gards their  strength  but  particularly  as  regards  the 
deflection. 

"The  rigidity  of  this  construction  was  one  of  the 
main  reasons  why  this  design  was  finally  adopted,  as 
it  was  deemed  necessary  to  provide  a  design  which 
would  give  as  little  vibration  as  possible. 

"This  can  readily  be  understood  when  the  dimen- 
sions of  the  oil  film,  that  is  about  one  to  two  thous- 
andths of  an  inch,  are  mentioned." 

Another  section  of  Mr.  Smith's  paper  gives  the  fol- 
lowing construction  data, — 

"Work  with  one  steam  shovel  was  commenced  to- 
wards the  end  of  1912.  The  crib  work  was  finished, 
pumps  were  installed,  and  most  of  the  work  of  un- 
watering  and  the  arrangement  of  the  construction  plant 
was  designed  and  largely  completed  in  1912,  and  the 
spring  of  1913.  In  the  spring  of  1913  a  contract  was 
entered  into  with  Eraser,  Bruce  &  Company  by  which 
these  contractors  undertook  the  excavation,  concrete 
work  in  the  power  house,  and  in  general  the  main  fea- 
tures of  the  work  except  the  superstructure  of  the 
power  house,  and  transformer  house,  and  the  installa- 
tion of  the  apparatus  in  the  power  house.  During  1913 
a  considerable  amount  of  the  south  bank  was  com- 
pleted, and  work  commenced  on  that  part  of  the  south 
bank  extending  across  the  rapids  to  the  Isle  aux 
Vaches. 

"During  the  fall  of  1913,  and  in  1914,  eight  steam 
shovels  were  at  work,  twenty-eight  locomotives,  and 
two  hundred  6-yard  and  thirty-six  12-yard  cars.  The 
performance  of  the  steam  shovels  varied  tremendously, 
as  would  be  expected  in  different  classes  of  material. 
When  excavating  clay  at  the  loAver  end  of  the  canal 
near  the  power  house  the  No.  1  shovel  made  the  best 
record,  taking  out  about  47,000  cubic  yards  place  mea- 
surement of  material  in  the  day  shift,  and  about  21,000 
cubic  yards  in  the  night  shift,  in  a  month.  When  ex- 
cavating boulders  which  formed  the  original  bed  of 
the  river,  these  boulders  being  more  or  less  cemented 
into  place,  but  not  requiring  drilling,  one  shovel  took 
out  about  20,000  yards  in  one  month. 

"When  excavating  rock  which  required  to  be  drilled 
and  blasted,  the  shovel  performance  was  about  11,000 
cubic  yards  per  month  per  shovel. 

"It  can  be  readily  understood  from  the  description 
which  has  been  made,  that  the  construction  plant  for 
handling  this  work  was  in  itself  very  extensive.  The 
engineering  features  involved  in  the  design  and  the 
operation  of  this  plant  were  quite  a  job  in  themselves. 
Outside  of  the  steam  shovel  and  transportation  plant 
above  mentioned,  two  air  compressor  plants  were  in- 
stalled, each  plant  having  an  aggregate  capacity  of 
2,500  cubic  feet  of  free  air  per  minute  when  in  opera- 
tion. 

"A  machine  shop,  carpenter  shop,  and  blacksmith's 
shop  and  various  other  small  shops  were  required  for 
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the  operation  of  this  construction  plant.  Electric 
power  was  used  from  the  nearby  station  of  the  Mont- 
real Light,  Heat  &  Power  Company,  the  maximum 
used  being  in   1914,  about  2,500  h.p. 

"The  construction  plant,  including  what  belonged 
to  the  Cedars  company,  and  to  the  contractors,  cost 
in  excess  of  $600,000.  This  figure  is  mentioned  as 
showing  the  very  extensive  amount  of  plant  required 
for  a  job  of  this  nature.     Extensive  temporary  build- 


ings were  also  required,  apiiroximatcly  $85,000  being 
expended  for  this  work. 

"The  first  concrete  was  in  place  in  the  power  house 
in  August,  1913,  and  the  power  house  concrete  was 
completed  in  October,  1914;  the  total  amount  of  con- 
crete in  the  power  house  being  79,000  yards,  plus 
1,500  yards  of  grout.  This  concrete  was  put  in  at 
the  rate  of  600  cubic  j'ards  per  day  under  best  con- 
ditions." 


Electro-Thermal  Smelting  of  Iron  Ore 


The  Department  of  Mines  of  Canada  have  just  is- 
sued a  report  on  the  electro-thermic  smelting  of  iron 
ores  in  Sweden,  prepared  by  Alfred  Stanfield,  D.Sc. 
Dr.  Stanfield  visited  Sweden  during  June  and  July 
of  1914  for  the  purpose  of  inspecting  the  principal 
smelting  plants,  and  met  many  engineers  and  other 
men  well  informed  in  regard  to  electric  iron  smelting. 

Dr.  Stanfield's  report  states  that  there  are  two  main 
types  of  electric  furnaces  for  smelting  iron  ores: — 

(1)  The  Elektrometall  furnace,  in  which  the  ore  is 
preheated  and  partially  reduced  in  a  shaft  before  it 
reaches  the  smelting  chamber;  the  heating  of  the  ore 
in  the  shaft  and  the  chemical  reduction  of  the  iron 
in  the  ore  are  materially  assisted  by  the  circulation  of 
the  furnace  gas. 

(2)  Furnaces  of  the  Helfenstein,  Californian  and 
Tinfos  type,  in  which  there  is  no  provision  for  pre- 
heating the  ore.  Any  shafts  employed  are  merely 
for  the  purpose  of  introducing  the  ore  charge  con- 
veniently, and  the  main  object  of  the  design  is  to 
obtain  a  large  and  substantial  furnace  for  smelting 
iron  ores  electrically. 

Li  Sweden  the  first  type  of  furnace  has  been  largely 
used,  and  is  in  regular  commercial  operation,  but  ex- 
periments are  now  being  made  with  a  modified  Hel- 
fenstein furnace.  In  Norway  the  Tinfos  furnace  is  in 
operation  on  a  moderate  scale. 

The  Elektrometall  Furnace 

The  report  does  not  contain  a  minute  description 
of  this  furnace,  which  has  been  described  by  various 
writers.  The  crucible  is  circular  and  provided  with 
one  tapping  hole  from  which  both  the  slag  and  the 
metal  are  withdrawn.  The  metal  and  slag  are  sep- 
arated by  a  dam  as  they  flow,  the  metal  being  cast  into 
pigs  or  taken  in  a  ladle  to  the  Bessemer  converter  or 
the  open-hearth  furnace.  The  crucible  is  lined  with 
fire-brick,  and  not,  as  in  the  earlier  furnaces,  with  mag- 
nesite.  The  stack  of  the  furnace  is  constructed  in  a 
steel  shell  and  is  supported  on  steel  beams  independ- 
ent of  the  crucible. 

The  electrodes  are  circular,  about  two  feet  in  diam- 
eter, and  four  or  five  feet  long.  The  electrode  holders 
consist  of  two  inclined  guides  between  which  the 
electrodes  lie  supported  by  guide  rollers.  At  the  bot- 
tom of  these  guides  is  a  water-cooled  collar,  supported 
from  above  and  packed  around  the  electrodes  with 
asbestos  supplied  with  three-i)hase  current  from  three 
transformers.  The  electrodes  do  not  as  a  rule  need 
attention  oftener  than  once  in  two  or  three  days.  The 
circulation  of  the  furnace  gas  is  an  im]>ortant  feature 
in  this  type  of  furnace.  The  gas  is  withdrawn  from 
the  top  of  the  furnace,  passed  through  dust-catchers, 
and  then  through  pipes,  where  it  meets  a  water-spray. 
It  is  then  passed  through  a  centrifugal  fan,  also  sup- 


plied with  a  water-spray,  and  finally  through  a  drying 
chamber  for  the  removal  of  the  entangled  water. 

The  Helfenstein  Type 

The  best-known  example  is  the  furnace  built  by 
the  Noble  Electric  Steel  Company  at  Heroult,  Cali- 
fornia, U.S.A.  This  type  of  furnace  consists  of  a  large 
smelting  chamber,  usually  rectangular,  having  a  num- 
ber of  vertical  electrodes  which  enter  through  the  roof. 
The  ore  is  introduced  through  a  number  of  chutes, 
but,  as  already  noted,  no  attempt  is  made  to  preheat 
the  ore  before  it  enters  the  smelting  chamber.  The 
economy  obtained  by  the  large  shaft  and  efficient  gas 
circulation  of  the  Elektrometall  type  of  furnace  is  de- 
liberately abandoned  in  the  Helfenstein  type,  atten- 
tion being  centred  rather  on  the  provision  of  a  large 
and  substantial  smelting  chamber  in  which  the  smelt- 
ing can  be  carried  out  rapidly  by  electric  energy.  The 
economy  of  this  type  of  furnace  increases  with  the 
amount  of  power  employed.  It  is  estimated  that  by 
building  a  furnace  to  use  12,000  h.p.  instead  of  4,000 
h.p.,  an  increase  in  economy  ma>'  be  obtained  which 
will  offset  the  loss  due  to  the  absence  of  a  preheating 
stack. 

Electric  Iron  Smelting  in  Sweden 
Under  this  heading  the  report  states  that  the  elec- 
tric iron  smelting  industry  is  well  established  in 
Sweden,  that  five  furnaces  are  in  regular  commercial 
use,  and  that  at  least  three  more  are  in  course  of  erec- 
tion. The  Swedish  iron  industry  consists,  in  the  main, 
of  smelting  pure  Swedish  ores  with  charcoal  in  blast 
furnaces  of  very  moderate  dimensions  and  small  yield. 
For  this  reason  blast  furnaces  have  been  replaceable 
by  electric  furnaces,  which  in  Sweden  are  commerci- 
ally satisfactory.  It  is  noted,  however,  that  this  is  on 
account  of  the  small  size  of  the  furnace  used  in  Sweden, 
and  on  account  of  the  high-grade  quality  of  iron  ob- 
tainable readily  from  the  Swedish  ore. 

Electric  Iron  Smelting  in  Canada 
The  report  goes  on  to  discuss  the  jiossibilities  of 
smelting  iron  by  electricity  in  Canada.  It  is  pointed 
out  that  the  scale  on  which  ore  is  turned  out  from  the 
blast  furnaces  is  here  very  much  greater  than  in 
Sweden.  The  furnaces  are  larger,  and  the  quality  of 
iron  is  not  so  fine.  These  things  considered,  as  well 
as  certain  other  factors  which  add  to  the  high  cost 
of  production.  Dr.  Stanfield  is  of  the  opinion  that  "at 
the  present  there  is  no  evidence  to  show  that  electric 
iron  smelling  can  be  undertaken  on  a  large  scale  in 
competition  with  the  existing  blast  furnace  industry." 
If,  however,  a  purer  (luality  of  iron  is  required,  the 
electric  furnace  appears  to  be  the  best,  and  almost 
only,  method  of  producing  it.  The  difficulty  is  with 
the  suliihur  contained   in   the  iron  ore. 
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A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 

A  correspondent  writes  to  ask  what  Sir  Geo.  E.  Foster 
and  his  department  of  Trade  and  Commerce  have  been  do- 
ing to  improve  the  opportunities  offered  for  the  expansion 
of  Canadian  commerce  by  the  war  and  the  banishment  of 
Germany  from  the  markets  of  the  world — Canada  at  least. 
And  the  answer  comes  without  a  moment's  hesitation.  Sir 
George  has  been  making  speeches.  You  must  have  noticed 
that  if  you  read  the  daily  papers.  Anyway,  did  you  ever 
know  him  to  be  doing  anything  else?  That  is  Sir  George's 
forte.  He  talks  and  talks,  and  it  doesn't  matter  a  continental 
whether  or  not  he  knows  what  he's  talking  about. 

*  *       * 

Now,  as  Minister  of  Trade  and  Commerce,  what  would 
you  expect  Sir  George  to  do  when  millions  of  munitions 
contracts  were  floating  around  the  continent  to  which  he 
occasionally  belongs?  Wouldn't  you  think  he  would  in- 
ventory his  factories,  obtain  concise  information  regarding 
their  fitness  and  capacity  for  producing  war  supplies,  and, 
in  short,  do  everything  in  his  power  to  bring  together  the 
buyers  of  supplies  and  the  men  who  could  manufacture 
them?  Well,  you're  right;  that's  exactly  what  he  did  not 
do.  Instead,  he  went  about  addressing  recruiting  meetings. 
Lloyd  George  had  said  this  is  a  war  of  munitions  rather 
than  men.  So  Sir  George  figured:  "Munitions,  why  they 
might  have  to  do  with  my  department.  So  I'll  go  out  after 
recruits."  Of  course,  he's  such  a  nice  warm-hearted  genial 
chap  that  men  rushed  to  arms  in  millions  as  soon  as  he 
asked  them  to.  But  that's  neither  here  nor  there.  The  point 
is   that   Sir  George  "seen  his   duty  and  done  it." 

But  meanwhile  his  department  is  doing  a  great  work  in 
getting  out  blue  books  and  a  weekly  trade  report  that  is 
almost  as  useful  to  manufacturers  as  the  financial  pages  of 
newspapers  are  to  business  men.  By  the  time  the  in- 
formation contained  in  them  reaches  the  public,  the  oppor- 
tunity is  gone.  In  fact  so  valuable  are  these  books  that  a 
live  manufacturer  rarelywastes  his  time  reading  them.  How- 
ever, they  have  their  uses.  The  financial  pages  pounce  on 
them  and  joyously  announce  to  the  country  that  the  trade 
of  the  Dominion  has  reached  a  billion.  And  the  manufac- 
turer says,  a  trifle  sadly:  "That's  nice,  but  how  is  it  going 
to  help  me  to  get  a  South  American   market?" 

*  *       * 

Some  day  somebody  is  going  to  arise  in  parliament  and 
ask:  (1)  How  many  trade  opportunities  have  been  developed 
for  Canadian  manufacturers  by  the  Department  of  Trade 
and  Commerce?  (3)  To  what  extent  has  trade  in  Canada 
been  developed  in  the  last  ten  years;  how  much  of  this 
development  is  normal  and  how  much  can  be  traced  directly 
to  the  department? 

And  then  Sir  George  E.  Foster  will  make  another  speech. 

*  *       * 

Wasn't  it  one  righteous  man  that  was  required  to  save 
Sodom  and  Gomorrah?  Doesn't  it  look  to  you  as  if  one 
straight,  honest,  non-partisan  man  was  required  to  save  the 
government?      Britain    has    Lloyd    George,    who    has    made 


munitions  a  business  rather  than  a  political  perquisite.  In 
the  United  States  Pierpont  Morgan  has  inventoried  the  fac- 
tories and  their  capacities,  and  the  man  who  can  deliver  the 
goods  at  the  right  price  can  get  a  contract.  Is  it  not  pos- 
sible to  place  war  contracts  in  Canada  on  the  same  basis? 
In  this  time  of  stress,  when  the  Empire  needs  the  united 
effort  of  all  its  people,  I  hate  to  be  classed  with  the  kickers. 
But  wherever  you  turn  it  is  the  same  cry  of  politics,  pull 
and  graft.  There  are  the  shell  contracts,  going  to  the  favored 
few,  the  shell-box  contracts,  going  to  builders  of  dams,  the 
contracts  for  uniforms  going  to  the  real  estate  men,  the 
aged  and  decrepit  horses  bought  in  the  east,  the  horses  with 
abnormal  appetites  for  hay  in  the  west,  strange  tales  of  the 
Ross  rifle  and  a  faint  echo  from  the  submarines  on  the 
Pacific  coast.  The  ofificial  investigator.  Judge  Davidson,  a 
Borden  government  appointment,  can't  find  time  to  make  a 
report  on  one  before  he  is  hurried  ofiE  to  look  into  something 
else. 

*       *       * 

Compound  "profiteering"  is  the  latest  phase  of  money 
making  at  the  expense  of  the  Empire.  The  corporation  that 
secures  a  contract  that  shows  a  hundred  thousand  dollars 
profit  figures  that  it  means  dividends  on  another  million 
dollars  of  stock.  The  stock  is  issued,  unloaded  on  the  con- 
fiding public  and  the  $100,000  is  turned  into  a  million.  With 
the  proper  connections  and  an  elastic  conscience  much  may 
be  accomplished  in  those  circles  which  figure  that  it  is 
better  to  be  a  live  millionaire  than  a  dead  hero. 

*  *         * 

Economy  as  a  road  to  wealth  has  been  preached  to  us 
from  our  youth  upwards  but  it  remained  for  Prof.  Wrong 
of  Toronto  University  to  advise  us  to  use  the  same  ma- 
terial in  building  a  road  to  victory.  The  learned  professor 
advises  us  to  buy  only  the  necessaries  of  life,  wear  our  old 
clothes  and  make  the  wife's  spring  bonnet  do  a  reappear- 
ance for  the  fall.  This  is  what  a  lot  of  our  people  did  in 
the  panic  that  followed  the  declaration  of  war.  Rich  men 
discharged  their  chauffeurs  and  drove  their  own  cars. 
Wealthy  women  cut  down  their  domestic  help  and  forgot 
to  patronize  the  milliner  and  dressmaker.  If  the  rich  didn't 
get  richer  the  poor  certainly  got  poorer  and  business  was 
-at  a  standstill.  Fortunately  we  recovered  before  the  whole 
country  stagnated.  The  "business  as  usual"  motto  was 
printed  on  the  wall  and  stamped  on  the  door  mat.  As  a 
result  the  Government  has  floated  a  war  loan  of  $50,000,000 
that  was  subscribed  in  a  single  day  and  business  in  nearly 
every  line  threatens  to  boom.  Economy  properly  applied 
is  a  grand  thing.  It  might  not  be  a  bad  idea  to  economize 
by  cutting  the  salaries  of  theorizing  college  professors,  who 
talk  learned  nonsense. 

*  *         * 

Subscription  lists  to  right  of  us,  tag  days  to  left  of  us 
—wherever  we  go.  We  are  reminded  that  the  present  war 
is  being  carried  on  as  a  charitable  institution  rather  than 
a  National  undertaking.  Why  should  it  be  left  to  the  char- 
itably inclined  to  support  the  families  of  soldiers  fighting 
the  country's  battles?  Why  should  it  be  necessary  to  pass 
the  hat  for  funds  to  aid  recruiting?  Why  should  it  be  left 
to  the  generous  to  provide  funds  to  be  I'sed  in  the  interests 
of  all?  The  government  should  accept  its  responsibilities 
rather  than  try  to  pass  them  on  to  the  shoulders  of  others. 
The  government  has  just  as  much  right  to  provide  the  neces- 
sary money  to  secure  recruits  as  it  has  to  equip  those 
recruits  and  pay  them  after  they  are  equipped.  The  care 
of  the  families  of  those  recruits  is  just  as  much  a  govern- 
ment responsibility  as  the  payment  of  any  other  debt.  He 
who  cannot  fight  must  pay  his  share.  But  on  the  Govern- 
ment should  rest  the  responsibility  of  seeing  that  every 
man  should  pay  in  proportion  to  his  ability  and  the  stake  he 
has  in  the  country.     This  can  only  be  done  by  the  Govern- 
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nient  paying  all  bills  and  assessing  the  cost  fairly  on  all 
concerned.  The  present  haphazard  system  of  doing  things 
condemns  the  public-spirited  citizen  to  pay  not  only  his  own 
share  but  also  the  share  of  the  mean-spirited  money-grabber 
who  hoards  every  dollar  till  it  is  extracted  by  main  force. 
There  arc  wealthy  men  right  around  us  who  so  far  have  not 
contributed  a  dollar  for  patriotic  purposes.  They  never  will 
contribute  till  the  Government  takes  hold  and  tacks  their 
share  on  to  their  tax  bills. 

*  *        * 

The  new  Munitions  Board  has  been  announced  by  Mr. 
Hichens.  It  is  eminently  respectable  from  the  chairman, 
Mr.  J.  W.  Flavelle,  to  the  member  from  far  off  Victoria.  It 
is  directly  responsible  to  Lloyd  George  and  as  independent 
of  the  Canadian  Government  and  Canadian  politics  as  its 
members  see  fit  to  make  it.  Sir  Sam  Hughes  has  been 
placated  for  the  practical  obliteration  of  his  Shell  Committee 
by  being  made  honorary  chairman  of  the  new  body.  It 
would  be  nice  to  know  just  what  his  powers  and  duties  are. 
The  two  other  military  members  of  the  Shell  Committee, 
Brigadier  General  Bertram  and  Colonel  Carnegie,  have  also 
been  retained,  the  former  as  vice-chairman.  The  manufac- 
turing members  have  been  appointed  to  a  committee  on  raw 
materials.  Even  they  do  not  get  a  raw  deal  though  their 
new  positions  are  as  "honorary"  as  their  recently  acquired 

colonelcies. 

*  *         * 

So  we  have  the  new  Board  and  all  we  can  do  is  to  sit 
back  and  wait  to  see  how  it  will  act.  In  the  meantime  Sir 
Robert  Borden  must  have  heaved  a  great  sigh  of  relief  when 
Mr.  Hichens  pronounced  those  few  kind  words  that  served 
as  the  obituary  of  the  Shell  Committee.  For  each  day  brings 
forth  fresh  evidences  of  the  peculiar  brand  of  patriotism 
that  characterized  its  every  action.  We  now  hear  of  a  pub- 
lisher who  has  been  awarded  a  shell  contract.  That  he 
did  not  have  a  plant  when  the  contract  was  secured  appar- 
ently mattered  not.  Neither  was  it  of  any  consequence  that 
he  knew  not  the  first  rudiments  of  making  shells.  He  has 
evidently  since  secured  at  least  a  site  for  his  shell  factory 
as  last  week  he  was  in  the  United  States  buying  machinery. 

*  *         * 

Fifteen  British  journals  have  refused  to  accept  Ford 
advertisements.  They  consider  the  Detroit  car  an  alien 
enemy  and  refuse  to  do  business  with  him.  But  up  to  the 
time  of  going  to  press  not  one  Canadian  paper  has  de- 
veloped any  symptoms  of  following  suit.  It  is  a  notorious 
fact  that  our  Canadian  newspapers,  with  few  exceptions,  fail 
to  recognize  that  they  are  under  any  obligation  to  their 
readers.  They  evidently  figure  that  they  give  him  a  cent's 
worth    of   news    for    his    copper.      Beyond    that    "the    public 

be  ."    The  feelings  of  the  advertisers  are  considered 

generally,  and  the  party  to  which  they  are  proud  to  belong, 
always.  In  other  words  their  advertising  columns  are  at  the 
service  of  mining  stock  speculators,  oil  company  promoters 
and  any  other  "bunk"  operators  who  have  money  to  spend. 
Similarly  their  editorial  columns  are  filled  with  party  eulogies 
and  counter-charges  against  the  opposing  party  that  are  cal- 
culated to  deceive  the  public  even  as  the  fraudulent  adver- 
tisers calculate  to  rob  it.  Is  it  any  wonder  that  the  public 
is  taking  the  press  even  as  its  proprietors  make  it?  A  news- 
paper was  once  a  public  institution.  It  was  a  friend  that 
called  at  the  home  each  morning  or  evening  to  discuss  the 
events  of  the  day  and  offer  friendly  advice  concerning  them. 
That  time  is  past.  A  newspaper  is  now  a  private  business 
venture.  It  has  but  one  object  and  that  is  to  make  money 
— or  to  serve  some  one  party  or  individual.  Of  course,  part 
of  its  money  making  equipment   is  a  certain   influence  with 

the    public. 

»         *         * 

The  United  States  is  not  only  gathering  in  all  the  muni- 


tion orders  in  sight  but  is  reaching  out  after  the  markets 
left  open  by  Germany's  exclusion  from  them,  France  too 
has  decided  that  it  will  not  always  be  war  time  and  that 
after  the  Germans  have  been  driven  back  across  the  Rhine 
the  rebuilding  of  her  industries  will  be  the  next  great  task. 
Even  now  she  has  a  "machinery  committee,"  in  the  United 
States  composed  of  representatives  of  French  agriculture, 
banking,  commerce  and  industry.  Each  member  is  an  expert 
in  liis  line.  They  are  observing,  planning  and  inspecting. 
The  buying  will  come  after  the  war  and  it  is  estimated  that 
their  initial  orders  for  machinery  will  amount  to  a  billion 
dollars.  Maurice  Damour,  Secretary  of  the  Appropriations 
Committee  of  the  Chamber  of  Deputies,  who  heads  the  com- 
mittee, explains  its  objects  as  follows: 

"We  want  to  eflfect  a  general  modernization  in  all  French 
commercial,  industrial,  and  agricultural  lines.  With  our 
population  reduced  by  war  we  will  be  compelled  to  equip 
our  factories  with  modern  machinery.  The  money  that  we 
spent  in  Germany  for  that  purpose  will  be  spent  in  the 
United  States.  The  figure  of  $160,000,000  a  year  is  small 
compared  to  what  will  be  spent  in  the  future,  because  the 
machinery  of  northern  France  has  been  destroyed,  and  as 
the  Germans  withdraw  they  will  leave  little  that  can  be  used 
by  us.  We  shall  eventually  buy  every  kind  of  machinery, 
agricultural  implements,  tools,  hardware,  spinning  ma- 
chinery, and  mining  machinery.  In  return  we  want  the 
United  States  to  buy  the  manufactured  output  that  the 
United  States  formerly  bought  from  Germany,  our  toys,  for 
instance." 

"This  is  ample  evidence  that  .America's  work  in  the  near 
future  is  to  rebuild  Europe.  By  America  I  do  not  mean 
the  United  States  but  the  North  American  continent,  of 
which  we,  so  humbly,  form  a  part.  What  share  is  Canada 
going  to  take  in  the  rebuilding?  What  steps  are  being  taken 
to  ensure  her  a  reasonable  part  of  the  enormous  business 
that  is  bound  to  come  from  that  rebuilding?  Is  the  French 
Machinery  Committee  going  to  visit  us  or  is  it  to  be  allowed 
to  sail  for  home  under  the  impression  that  the  Dominion 
produces  good  soldiers  but  mighty  little  else?  Is  our  Min- 
ister of  Trade  and  Commerce  up  and  doing  or  simply  up 
and  orating?  Is  his  department  still  busy  producing  blue 
books  and  trade  reports  or  is  it  alive  to  the  fact  that  trade 
for  the  future  is  of  vastly  more  importance  than  reports  of 
the  past?  Our  business  at  present  maj'  be  war.  But  if 
France,  with  the  Huns  within  hailing  distance  of  Paris,  can 
still  work  out  the  future  of  her  commerce  surely  Canada  can 
spare  Sir  George  Foster  from  the  recruiting  platform  for 
long  enough  to  get  in  touch  with  the  French  Committee 
and  see  if  it  cannot  purchase  some  of  its  machinery  from 
the  people  who  are  helping  to  drive  the  invader  out  of  its 
country. 

*         *         * 

The  resignation  of  the  reverend  editor  of  The  Globe 
recalls  the  high  hopes  entertained  by  lovers  of  clean  politics 
when,  many  years  ago,  it  was  announced  that  Dr.  J.  A. 
Macdonald  would  henceforth  direct  the  destinies  of  one  of 
Canada's  most  prominent  dailies.  With  the  prestige  of  the 
"cloth,"  backed  by  one  of  the  most  powerful  religious  organ- 
izations in  the  world,  it  was  surely  not  too  much  to  expect 
that  Mr.  Macdonald  would  now  make  himself  heard  in  favor 
of  clean  government  and  in  defence  of  his  readers — the  public. 
The  "barnacles"  continue  to  "stick."  however,  in  comfort, 
and  the  public  continue  to  he  duped  with  the  fox-farm 
and  oil-stock  advertisements — just  like  the  other  big  dailies 
print.  It  was  a  splendid  harvest  that  lay  spread  before  him. 
and  an  efficient  organization  of  harvesters  was  at  his  dis- 
posal. That  he  neglected  to  reap  even  a  small  portion  will 
ever  remain  a  keen  disappointment  to  all  honest  electors. 
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Concrete  pavement  in  the  track  allowance— Many  railways  using^  it  with 
success— Description  of  best  installation  methods 

by  H.  C.  Campbell ' 


The  widespread  favor  with  which  concrete  is  being  re- 
ceived in  the  construction  of  street  and  highway  pavements 
has  aroused  interest  in  its  suitability  for  paving  between  car 
tracks.  Permanence,  ease  of  construction,  moderate  first 
cost  and  low  maintenance  charges  are  the  distinctive  merits 
claimed  for  concrete  as  a  paving  material.  In  Sioux  City, 
Iowa,  concrete  paving  between  street  car  tracks  has  been 
used  for  a  number  of  years  and  has  given  satisfactory  and 
successful  service.  Some  track  in  the  city  mentioned  has 
ten-year-old  concrete  pavement  which  at  the  present  time 
is  in  good  condition.  Concrete  paving  has  been  put  in  by 
the  Sheboygan  (Wis.)  Railway  &  Electric  Company,  at  She- 
boygan and  Plymouth,  Wis.,  and  the  Mason  City  &  Clear 
Lake  Railway,  Mason  City,  Iowa,  has  also  had  excellent 
success  with  concrete  paving  between  its  tracks  in  Mason 
City  and  Clear  Lake.  About  three  years  ago  six  blocks  were 
paved  with  concrete  between  the  car  tracks  in  Bay  City, 
Mich.,  and  the  city  engineer  recently  remarked  that  this  was 
the  best  piece  of  pavement  in  the  city.  In  addition  to  the 
cities  already  mentioned,  Birmingham,  Ala.;  Denver,  Col.; 
Port  Huron,  Mich.;  Knoxville,  Tenn.;  Richmond,  Ind.; 
Cleveland,  Ohio;  Minneapolis  and  Duluth,  Minn.;  Sioux 
Falls,  S.  D.;  Manhattan,  Kan.,  and  Fond  du  Lac,  Green  Bay 
and  Superior,  Wis.,  have  installed  concrete  paving  in  the 
track  allowance. 

Owing  to  the  monolithic  character  of  the  concrete  pave- 
ment, careful  attention  must  be  given  to  track  design  so 
that  the  necessity  for  frequently  tearing  up  tracks  will  be 
eliminated.  Efficiency  of  concrete  paving  between  car  tracks, 
therefore,  depends  greatly  upon  developing  and  using  a  type 
of  track  construction  that  will  insure  that  the  rails  and  other 
track  fittings  will  endure  as  long  as  the  pavement  itself. 
Steel  as  well  as  wood  ties,  entirely  embedded  in  concrete, 
have  been  used,  and  time  has  proved  that  both  properly  em- 
bedded in  well-made  concrete  are  protected  from  decay  and 
corrosion,  hence  will  certainly  last  as  long  as  the  pavement. 
Repairs  to  street  railway  tracks  consist  largely  of  rail  joint 
maintenance.     Unless  a  welded  or  riveted  joint  is  used,  no 
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present-day  type  of  rail  connection  escapes  the  necessity  for 
occasional   maintenance. 

In  most  cities  where  concrete  has  been  used  for  paving 
between  the  tracks  the  material  has  been  placed  in  prac- 
tically the  same  manner  as  when  paving  the  remainder  of 
the  street.  Only  granite  and  trap  rock  should  receive  con- 
sideration as  coarse  aggregate  for  concrete  pavements  in  the 
track  space.  As  vehicular  traffic  largely  follows  the  tracks, 
especially  in  winter  when  the  railways  have  swept  away 
the  snow,  shock  and  abrasion  are  more  extensive  on  this 
portion  of  the  paved  area  than  on  the  remainder  of  the 
street.  If  either  granite  or  trap  rock  is  used  the  pavement 
surface  exposed  to  wear  offers  resistance  to  abrasion  equal, 
in  a  properly  proportioned  and  graded  mixture,  to  that  af- 
forded by  granite  block  pavement.  When  the  film  of  mortar 
that  is  flushed  to  the  surface  by  floating  the  concrete  has 
worn  ofT  as  a  result  of  traffic  abrasion,  a  properly  con- 
structed pavement  will  present  the  appearance  of  a  mosaic 
in  which  the  units  consist  of  granite  chips  varying  in  size 
from   %  in.  to  lYz  in. 

As  the  street  section  occupied  by  car  tracks  often  re- 
ceives more  than  its  share  of  heavy  vehicle  traffic,  wear  along 
the  rails  is  excessive.  Heretofore  the  practice  has  been  to 
lay  stone  block  beside  the  rail,  but  where  the  amount  of 
traffic  is  not  great  concrete  can  be  laid  directly  against  the 
rail.  Two  methods  of  construction  have  been  followed  when 
concrete  is  used.  In  some  cases  a  construction  joint  is 
placed  parallel  to  the  rail  and  directly  over  the  ends  of  the 
ties,  and  in  other  cases  the  concrete  is  laid  from  the  rail 
to  the  curb  in  an  unbroken  stretch.  When  a  joint  along  the 
track  strip  is  contemplated  the  form  is  set  and  the  concrete 
deposited  for  the  street  pavement  between  this  form  and 
the  curb.  After  this  strip  is  hard  the  form  is  removed 
and  the  space  between  it  and  the  outside  of  the  rail  is  con- 
creted, leaving  nothing  between  the  two  stretches  of  con- 
crete except  the  construction  joint  at  the  ends  of  the  ties. 
Whether  a  joint  running  at  right  angles  with  the  ends  of 
the  ties  is  used  or  not,  is  very  much  a  matter  of  personal 
choice.  If  used,  there  is  no  necessity  for  cutting  the  street 
pavement  proper  when  renewing  rails  or  repairing  tracks.    If 
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Fig. I— Alternative  designs  for  concrete  pavement  between  street  railway  tracks. 
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the  street  pavement  proper  is  laid  directly  against  the  rails, 
the  track  must  be  very  carefully  constructed,  otherwise  if 
there  is  settlement  or  movement,  the  pavement  usually 
cracks.  Rail  wear  on  curves  is  more  rapid  than  on  straight 
track,  hence  rail  renewals  are  more  frequent,  and  it  is  gen- 
erally considered  advisable  to  place  a  construction  joint  at 
the  ends  of  ties  on  curves  even  though  such  practice  is  not 
followed   on   tangents. 

When  concrete  is  used  for  the  entire  pavement  between 
rails,  provision  must  be  inade  for  car-wheel  flange  clearance 
where  the  ordinary  type  of  T-rail  is  used.  In  such  cases  the 
concrete  flangeway  is  generally  made  1  in.  to  1J4  in.  below 
the  rail  top.  Investigation  has  disclosed  that  there  is  a 
strong  tendency  in  present-day  practice  to  form  a  deep 
groove  for  wheel-flange  clearance.  When  the  usual  horse- 
drawn  vehicle  follows  the  line  of  rails,  a  detrimental  prying 
action  is  exerted  particularly  when  the  wheels  turn  out  of 
this  groove,  often  resulting  in  chipping  the  pavement.  To 
overcome  this  action  a  gradual  crown  can  be  obtained  by 
using  a  strikeboard  or  template  which  is  rested  on  the  rails 
when  striking  ofif  the  concrete.  Such  a  crown  also  provides 
drainage  for  the  space  between  rails. 

Generally  speaking,  the  crown  in  the  devil  strip  between 
tracks  should  start  at  the  rail  %  in-  below  the  top  and  con- 


Fig.  2.  —  Spouting  wearing  course  over  mesh  reinforcement  laid  on  lower  course. 

tinue  as  a  qircular  curve  to  the  centre  line  of  the  strip.  The 
%-'\n.  clearance  at  the  rail  will  allow  for  false  flanges  which 
otherwise  cause  the  formation  of  a  chamfer  varying  from 
J4  to  2  in.  wide  by  H  'i-  deep  when  the  concrete  is  finished 
off  flush  with  the  rail  top.  As  the  car  wheel  tread  is  always 
equal  to  and  usually  greater  than  the  width  of  rail  head,  any 
false  flange  wear  will  extend  beyond  the  outside  of  the  rail. 
Often  wear  in  the  wheels  forms  a  slight  flange  on  the  tread, 
thus  causing  the  outer  portion  of  the  tread  to  come  in  con- 
tact with  the  pavement  surface  unless  the  54-in.  clearance 
is  provided. 

When  concrete  pavement  is  used  in  the  track  allowance 
rail  braces  instead  of  tie  rods  seem  preferable,  as  the  tie 
rods  tend  to  decrease  the  net  section  of  concrete.  If  tie 
rods  are  used,  however,  those  having  a  circular  cross-sec- 
tion are  preferable  to  the  rectangular  type  now  common  in 
track  construction  where  block  pavement  is  used. 

Owing  to  the  severe  shock  due  to  the  diversion  of  traffic 
near  switch  and  frog  points,  extreme  care  should  be  exer- 
cised in  the  concrete  construction  at  these  points.  Perfect 
bond  between  rails  and  pavement  can  be  secured  if  the  pave- 
ment is  properly  and  sufficiently  protected  while  hardening. 
For  this  reason  special  care  should  be  taken  to  practise  the 
best  curing  methods  and  close  the  paved  portion  to  trafiic 
while  the  pavement  is  acquiring  strength. 

In  the  fall  of  J914  there  was  constructed  in   the  village 


of  Lyons,  111.,  about  8,500  sq.  yd.  of  concrete  pavement. 
About  4,450  ft.  of  this  paveinent  included  two  car  tracks 
with  a  devil  strip  and  a  13-in.  strip  of  concrete  outside  of 
the  outer  rails.  The  pavement  was  11  in.  thick  between 
rails  and  7  in.  thick  between  tracks.  Two-course  construc- 
tion was  followed,  the  top  or  wearing  course  being  2  in. 
thick,  calling  for  one  part  Portland  cement  and  two  parts 
aggregate,  the  latter  consisting  of  two  parts  sand  and  three 
parts  of  granite  chips  ranging  from  %  in.  to  yi  in,  in  size. 
The  base  consisted  of  a  l.zyi.o  mixture  in  which  a  clean, 
hard,  crushed  limestone  ranging  from  %  in.  to  lyi  in.  in 
size  formed  the  coarse  aggregate.  A  machine  mixer  de- 
livering concrete  by  means  of  a  spout  (Fig.  2)  was  used  on 
this  work.  Crown  between  rails  and  in  the  devil  strip  was 
obtained  by  the  use  of  a  template  resting  on  the  rails  while 
striking  off  the  concrete,  and  wooden  hand  floats  were  used 
for  finishing. 

Transverse  joints  50  ft.  apart  were  installed  by  using 
Baker  plates  and  5^-in.  Carey  Elastite.  An  inspection  of 
this  work  showed  that  many  of  these  joints  were  low  and 
uneven,  which  probably  was  a  result  of  neglect  properly  to 
adjust  the  plates  in  the  installing  device  and  to  finish  even 
with  the  top  of  the  plates.  Finishing  with  a  split  hand  float 
would  have  in  part  compensated  for  this.  A  longitudinal 
joint  was  placed  at  the  tie  ends  and  formed  by  two  Baker 
plates,  one  was  placed  in  the  street  pavement  when  it  was 
laid  and  the  other  was  placed  with  the  12-in.  strip  along 
the  rails.  Between  these  two  plates  a  f^-in.  Elastite  expan- 
sion joint  was  installed.  .-Xs  the  plate  in  the  street  pavement 
proper  was  sometimes  placed  too  low  and  again  too  high, 
the  contractor  found  it  impossible  to  finish  a  neat  joint.  The 
only  method  of  holding  the  inner  plate  up  to  the  plate  in 
the  street  pavement  proper  and  against  it  was  by  braces  set 
between  rails  and  plate.  This  often  required  such  a  firm 
setting  of  braces  that  the  track  was  thrown  out  of  line.  If 
any  defects  occur  in  this  track  construction  later  they  are 
likely  to  consist  of  transverse  cracks  in  the  pavement  be- 
tween the  rails  at  the  rail  joints  and  over  tie  rods  owing  to 
the  nature  of  the  track  construction,  which  the  paving  con- 
tractor, of  course,  could  not  remedy.  Rigid  rail  joints  were 
not  always  secured  in  the  track  and  cracks  may  later  de- 
velop at  these.  Old  rails  and  old  ties  were  used  and  these 
will  not  give  the  desired  results. 


Hamilton  Section  C.  E.  A.  is  Active 

The  Hamilton  Cataract  Power.  Light  &  Traction  Com- 
pany Section  of  the  C.  E.  .\.  held  their  monthly  meeting  in 
their  rooms.  Terminal  Station,  on  the  evening  of  Novem- 
ber 13,  a  very  large  number  of  members  and  friends  being 
present.  Mr.  L.  W.  Pratt,  president,  occupied  the  chair. 
The  object  of  this  meeting  was  the  furthering  of  the  Safety 
First  movement,  the  program  consisting  of  a  paper  on  "Acci- 
dent Prevention,"  written  by  Mr.  J.  B.  Douglas,  and  pre- 
sented by  Mr.  Alan  Sullivan,  secretary  of  the  C.  E.  A.  This 
was  supplemented  by  a  moving  picture  film  supplied  by  the 
Ontario  Safety  First  League.  Mr.  E.  I.  Sifton,  of  the  Ham- 
ilton Safety  First  League,  also  gave  a  short  review  of  the 
results  of  the   League's  endeavors   in   that   city. 

,'\n  interesting  feature  of  the  meeting  was  a  presenta- 
tion by  Mr.  E.  P.  Coleman,  general  manager  of  the  com- 
pany, to  Mr.  Wallace  M.  Baker.  The  presentation  consisted 
of  the  Royal  Humane  Association  medal  for  bravery,  con- 
ferred on  Mr.  Baker  for  saving  the  life  of  a  fellow-workman. 
On  August  8th  of  the  present  year  Messrs.  Kurd  and  Baker 
were  at  work  on  the  top  of  a  fifty-foot  pole,  when  Mr.  Hurd 
fell  across  a  live  primary  circuit.  With  great  presence  of 
mind  Mr.  Baker  pushed  him  from  the  line,  at  great  risk  of 
receiving  a  shock  on  his  own  part,  and  then,  leaning  over 
the  top  of  the  pole,  caught  him  by  the  foot  as  he  fell  through, 
and  held  him  until   he  could   be   taken   to   the  ground. 
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A  Code  of  Lighting  Applicable  to   Factories, 
Mills  and  other  work  places— Valuable  Infor- 
mation for  Engineers,  Central  Stations 
and    Electrical    Contractors 

A  specially  appointed  committee  of  the  Illuminating 
Engineering  Society  of  the  United  States  has  recently  pre- 
pared and  submitted  to  the  Society  a  code  for  lighting  of 
factories,  mills,  and  other  work-places  This  work  has  been 
carried  out  with  a  view  to  presenting  authoritative  infor- 
mation to  legislative  bodies,  factory  boards,  public  service 
commissions,  and  others  who  may  be  interested  in  the 
enactments,  rules,  and  regulations  necessary  for  better  light- 
ing. The  code  is  intended  as  an  aid  to  industrial  commis- 
sions and  other  similar  bodies  which  may  take  up  the  ques- 
tion of  legislation  as  related  to  factory  and  mill  lighting, 
but  it  will  also  be  found  of  great  value  to  the  industries 
themselves  as  a  practical  working  guide  in  individual  efiforts 
to  improve  lighting  conditions.  In  the  present  and  follow- 
ing issues  of  the  Electrical  News  different  phases  of  the 
lighting  of  factories  and  mill.s  will  be  treated,  as  outlined 
in   this  code  of   lighting. 

Article  I.  Daylight. — .Ml  buildings  hereafter  constructed 
must  be  provided  with  adequate  window  area.  Awnings, 
window  shades,  diffusive  or  refractive  glasses  must  be  used 
for  the  purpose  of  improving  daylight  conditions  or  for 
the  avoidance  of  excessive  brilliancy  wherever  they  are 
essential  to  these  ends. 

The  windows,  skylights,  saw-tooth  or  other  roof  light- 
ing constructions,  are  to  be  arranged  with  reasonably  uni- 
form bays,  and  the  daylight  openings  shall  be  so  designed 
and  proportioned  that  at  the  darkest  part  of  any  work 
space,  when  normal  exterior  daylight  conditions  obtain. 
there  shall  be  available  at  least  a  minimum  intensity  equal 
to  three  times  the  minimum  intensities  given  in  Article  V 
for  artificial   light. 

(Note:  The  intensity  requirements  for  daylight  are 
higher  than  those  for  artificial  light  because  the  physical 
condition  of  the  eye  during  the  daytime  is  usually  such  as 
to  require  a  higher  intensity  of  natural  light  for  satisfactory 
vision  than  is  required  at  night  under  ordinary  well  de- 
signed lighting  systems'). 

Article  II.  Old  buildings  at  present  constructed  and  not 
having  adequate  window  area,  must  be  provided  with  ade- 
quate artificial  light  according  to  the  following  articles,  so 
as  to  supplement  the  natural  light  during  normal  daylight 
hours. 

Article  HI-  All  buildings,  whether  old  or  hereafter 
constructed,  must  be  provided  during  those  hours  of  work 
when  natural  light  is  insufficient  or  not  available,  with  ade- 
quate  artificial   light  according  to   the  following  articles. 

Article  IV.  Adequate  intensity  of  the  light  must  be 
provided  for  each  class  of  work,  both  on  a  horizontal  plane 
as  well  as  on  a  vertical  plane  passing  through  the  work, 
according    to    Article    V.      In    all    cases,    however,    glare    on 


working  surfaces  is  to  be  avoided  as  it  tends  to  reduce  the 
visual  efficiency  of  the  workmen  and  to  increase  tlie  likeli- 
hood of  accidents. 

Article  V.  .Artificial  Light;  Intensity  Required. — The 
average  illumination  intensity  throughout  any  month  actu- 
ally measurable  in  foot-candles  on  a  horizontal  plane 
through  the  work  is  to  conform  to  the  following  table  Un- 
certain cases  which  arise  as  to  how  to  classify  given  manu- 
facturing operations  are  to  be  left  to  the  judgment  of  a 
lighting  expert. 

Minimum  Desirable 

foot-candles     foot-candle 
Class    of    work  intensity  intensity 

Storage,    passageways,    stairways,    and    the    like..  0.25  0.25-  0.5 

Rough    manufacturing    and    other    operations... 

Fine    manufacturing    and    other    operations 

Special    cases    of    fine    work 


1.25 

1.25-  2.5 

3.50 

3.5  -  6.0 

10.0  -15.0 

Where  operations  are  performed  on  the  sides  of  the 
work  in  hand,  they  shall  be  classified  according  to  this  table, 
and  if  the  illumination  is  furnished  from  an  overhead  sys- 
tem, it  shall  preferably  be  not  less  than  50  per  cent,  of  the 
foregoing  values,  when  measured  on  a  vertical  surface.  If 
the  illumination  is  furnished  by  an  individual  lamp  or  by 
lamps  close  to  the  work,  the  intensity  shall  conform  to  the 
minimum  or  desirable  intensities  required  in  the  foregoing 
table. 

(Note:  As  a  guide  to  inspectors  and  others,  it  may  be 
stated  that  with  modern  lamps  roughly  1  candlepower  per 
square  foot  produces  an  effective  illumination  of  .3  foot- 
candles  when  the  lamps  are  arranged  according  to  the  uni- 
formly distributed  overhead  system,  with  mounting  heights 
ranging  from  13  to  16  ft.  above  the  floor,  and  when  the 
light  is  directed  from  said  lamps  to  the  work  in  an  efficient 
manner.  .'\  rough  idea  may  thus  be  secured  of  the  candle- 
power  per  square  foot  necessary  to  conform  to  the  fore- 
going table  of  intensities  by  taking  one  third  of  the  intensity 
values   given   in   the   foregoing   table). 

Thus  for  fine  manufacturing  and  other  operations,  thr 
minimum  foot-candle  intensity  is  3.5,  which  is  approximately 
equal  to  1.2  candlepower  per  square  foot.  The  use  of  a 
portable  photometer  or  illuminometer,  however,  is  recom- 
mended for  the  determination  of  existing  systems  and  all 
uncertain  cases  are  finally  to  be  established  by  these  in- 
struments. 

Article  VI.  Lamps  and  machinery  jointly,  are  to  be  so 
arranged  as  to  avoid  the  casting  of  shadows  over  belts  and 
other  obstructions  on  important  parts  of  the  work,  and  the 
distribution  of  light  from  the  lamps  should  be  such  as  t.> 
avoid   sharp   contrasts  of  light  and   shade   on   the   work. 

Article  VII.  Inspection  and  regular  maintenance  of  all 
lighting  systeins  is  required  in  spaces  where  work  is  being 
conducted,  and  in  no  case  must  the  lighting  devices,  whether 
v.-indows,  lamps  or  auxiliaries  such  as  globes  and  reflectors, 
be  allowed  to  deteriorate,  due  either  to  dirt  accumulations 
or  to  burned-out  lamps,  more  than  20  per  cent,  below  the 
minimum   intensity   values   required   by  Article   V. 

Article  VIII.  Roadways,  yards  and  places  not  usually 
frequented   must   either   be   provided   by   illumination    during 
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working  hours  when  natural  light  is  absent  or  partly  absent, 
to  make  them  safe  against  accident  to  employees  traversing 
or  engaged  in  such  places,  or  a  convenient  control  or  con- 
trols must  be  placed  at  the  entrance  to  basements,  stock 
rooms,  and  the  like,  so  that  a  person  on  entering  can  readily 
turn  on  the  lamps  beforehand. 

Article  IX.  Stairways  and  passageways  must  be  pro- 
vided with  lamps  and  reflectors  or  shades  carefully  located 
so  as  to  shed  their  light  generally  over  the  entire  space  or 
spaces  involved,  and  in  sufficient  quantity  to  make  the  stair- 
ways and  passages  safe  against  accident  to  employees 
traversing  or  engaged  in  such  places  For  intensities  see 
Article  V. 

Article  X.  Each  working  space  is  preferably  to  be  illum- 
inated by  lamps  mounted  overhead  according  to  the  system 
of  general  lighting,  in  preference  to  individual  lighting.  The 
overhead  method  of  lighting,  besides  possessing  inany  other 
advantages,  also  tends  to  reduce  dark  spots  throughout  the 
floor  area,  a  feature  usually  objectionable  with  the  use  of 
individual  lamps.  This  particular  Article  is  not  an  abso- 
lute requirement,  but  a  suggestion  enforceable  at  the  dis- 
cretion of  a  lighting  expert. 

Article  XI.  Auxiliary  lighting  should  be  provided  in 
all  large  work  spaces,  such  lamps  to  be  in  operation  simul- 
taneously with  the  regular  lighting  system,  so  as  to  be 
available  in  case  the  latter  should  become  temporarily  de- 
ranged. 

EXPLANATORY   RULES 

The  foregoing  articles  are  supplemented  by  the  follow- 
ing rules,  which  will  aid  in  the  observance  of  the  require- 
ments contained  in  the  articles;  tend  to  reduce  eye  trouble 
and  accidents;  and  help  in  the  securing  of  favorable  results 
in  planning  lighting  systems. 

1.  Lamps  should  be  equipped  with  reflectors  or  shades 
for  minimizing  glare  and  economizing  light.  Bare  lamp.; 
should  not  be  used  except  in  rare  cases  and  then  only  when 
out   of  the  line   of  vision. 

2.  As  a  general  plan,  mount  the  lamps  high  and  out  of 
the  ordinary  line  of  vision. 

3.  Although  the  types  of  reflectors  and  shades,  and 
reflector  and  shade  holders  or  fitters  on  the  market  are 
numerous,  it  is  recommended  that  the  holder  or  fitter,  as 
well  as  the  reflector  or  shade  be  selected  with  reference  to 
placing  the  light  source  at  the  proper  point  in  the  reflector 
or  shade  so  as  to  eliminate  glare,  due  to  exposure  of  the 
light  source,  and  also  for  the  purpose  of  directing  the  light 
from  the  lamp  effectively  to  the  work,  that  is,  for  obtaining 
a  distribution  of  light  which  meets  the  desired  require- 
ments. 

4.  Light  thrown  vertically  downward  is  not  the  only 
important  component  of  the  resulting  illumination.  The 
sides  of  the  machinery,  machine  tools  and  work,  as  well  as 
horizontal   surfaces  often   require   good  light. 

5.  Control  few  lamps  in  each-group  so  that  lamps  not 
needed  may  be  turned  off  conveniently. 

6.  Keep  windows,  lamps  and  reflectors  clean  since  large 
losses  of  light  result  from  the  accumulations  of  dust  and 
dirt. 

7.  Provide  a  maintenance  department  if  the  shop  is 
large  enough  to  warrant  it,  so  that  all  the  items  associated 
with  the  upkeep  of  the  lighting  system  may  be  cared  for 
systematically. 

8.  Keep  ceilings  and  upper  portions  of  walls  a  light 
color  for  the  purpose  of  rendering  both  natural  and  artificial 
lighting  more  efficient  and  better  diffused.  The  lower  por- 
tions of  walls  should  be  a  color  which  is  restful  to  the  eyes, 
preferably    a    medium    tint,    typified    by    the    lint    known    as 


factory   green,    or    a    rather    dark    shade    of   yellow.      Other 
medium   tones  are  also  available. 

EXPLANATORY   NOTES 
Section  I.   Daylight 

Adequate  daylight  facilities  through  large  window  areas 
together  with  light  cheerful  surroundings,  are  highly  de- 
sirable and  necessary  features  in  every  work  place,  and  they 
should  be  supplied  through  the  necessary  channels  not  only 
from  the  humane  standpoint,  but  also  from  the  point  of 
view   of  maximum   plant   efficiency. 

Importance  of  Daylight. — Tlie  unusual  attention  to  gas 
and  electric  lighting  in  factories,  mills  and  otlier  work  places 
during  the  past  few  years;  the  perfection  of  various  lamps 
and  auxiliaries  by  means  of  which  an  improved  quality  and 
quantity  of  lighting  effects  are  obtained;  and  the  care  which 
has  been  devoted  to  increasing  the  efficiency  in  various  in- 
dustrial operations; — all  go  to  emphasize  the  many  advan- 
tages and  economies  that  result  from  suitable  and  adequate 
window  space  as  a  means  for  daylight  in  the  proper  quan- 
tities and  in  the  right  directions  during  those  portions  of 
the  day  when   it   is  available. 

Three  Considerations. — Three  important  considerations 
of  any  lighting  method  are  sufficiency,  continuity  and  diffu- 
sion. With  respect  to  the  daylight  illumination  of  interiors, 
sufficiency  demands  adequate  window  area;  continuity  re- 
quires (a)  large  enough  window  area  for  use  on  reasonably 
dark  days,  (b)  means  for  reducing  the  illumination  when 
excessive  due  to  direct  sunshine,  and  (c)  supplementary 
lighting  equipment  for  use  on  particularly  dark  days  and 
especially  towards  the  close  of  winter  days;  diffusion  de- 
mands interior  decorations  that  are  as  light  in  color  as 
practicable  for  ceilings  and  upper  portions  of  walls,  and  of 
a  dull  or  mat  finish  in  order  that  the  light  which  enters  the 
windows  or  that  which  is  produced  by  lamps  may  not  be 
absorbed  and  lost  on  the  first  object  that  it  strikes,  but 
that  it  may  be  returned  by  reflection  and  thus  be  used  over 
and  over  again.  Diffusion  also  requires  that  the  various 
sources  of  light,  whether  windows,  skylight  or  lamps,  be 
well  distributed  about  the  space  to  be  lighted.  Light 
colored  surroundings  as  here  suggested  result  in  marked 
economy,  but  their  main  object  is  perhaps  not  so  much 
economy  as  to  obtain  a  result  that  will  be  satisfactory  to 
the  human  eye. 

(To  be  continued) 


Flat  Rate  for  Long  Hour  Customers 

The  Toronto  Electric  Light  Company  have  just  issued 
a  new  schedule  of  rates  which  will  be  optional  with  com- 
mercial users  of  electric  light.  This  rate  is  also  applicable 
to  consumers  using  the  coinpany's  d.c.  storage  battery  re- 
serve service.  The  rate  does  not  apply  to  power  or  to  resi- 
dence lighting.  The  one  condition  is  that  the  consumer 
who  uses  this  flat  rate  must  not  be  making  use  of  any  other 
source  of  electric  energy  for  any  purpose  whatever.  The 
new  rate  is  a  flat  one.  so  that  it  is  immaterial  to  the  con- 
sumer whether  the  lights  burn  one  hour  or  twenty-four  hours 
a  day.  The  rate  is  four-tenths  of  a  cent  per  watt  per  month 
for  the  first  thousand  watts  connected,  and  two-tenths  of  a 
cent  per  watt  per  month  for  all  connected  load  above  one 
thousand  watts;  the  usual  discount  of  ten  per  cent,  is  allowed. 
Provision  is  made  for  as  frequent  visits  by  the  comjiany's 
inspector  as  shall  be  deemed  necessary  by  the  company,  and 
a  condition  is  also  incorporated  in  the  agreement  that  if 
extra  loads  shall  l)e  added  by  the  consumer  without  notice 
he  pays  for  the  larger  amount  dating  froin  the  beginning  of 
the  last  payment  period.  It  is  evident  that  this  flat  rate  will 
be  chiefly  of  interest  to  those  store-keepers  and  others  who 
prefer  to  use  their  lights  during  long  hours,  and  should  give 
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a    very    considerable    impetus    to    window    and    better    store 
illumination. 


Winnipeg  Jovians  Make  Presentation  to  Late  Secretary 

The  last  Jo\ian  Leayue  lunclieon  was  held  on  W'ednes- 
day,  Nov.  24,  at  the  St.  Regis  Hotel,  Winnipeg.  Over  60 
people  sat  down  to  a  fine  luncheon  at  which  many  notable 
business  men  of  Winnipeg  were  present.  President  Madden, 
of  the  C.  G.  E.  Co.,  made  an  interesting  address,  after  which 
he  called  upon  Mr.  H.  W.  Billing,  of  the  Northern  Electric 
Company,  as  president  of  the  Jovian  League  last  year,  to 
make  a  presentation  to  Mr.  W.  E.  Skinner,  late  secretary- 
treasurer  of  the  Jovian  League  at  Winnipeg,  of  a  beautiful 
mahogany  time-piece.  A  bronze  plate  at  the  foot  of  the 
clock  bore   the   following  inscription: — 

Presented  to 

William  E.   Skinner 

By   Members   of  the   Winnipeg  Jovian    League 

For  the  efficient  manner  in  which  he  conducted  the  office  of 

Sec.-Treas.    of    the    League.      Oct.    13th,    1915. 

Mr.  Billing  made  a  fine  speech  in  which  he  praised  the 
active  manner  in  which  Mr.  Skinner  had  held  the  members 
together  and  had  brought  the  association  to  such  a  high 
pitch  of  efficiency.  In  fact  the  Jovian  League  was  well 
known  in  W'innipeg  to  be  one  of  the  finest  organizations  of 
business  men  outside  of  the  Grain  Exchange.  Much  of  this, 
according  to  Mr.  Billing,  is  directly  due  to  Mr.  Skinner. 
Mr.  Skinner  responded  in  his  usual  happy  manner.  This 
presentation  was  to  have  been  made  a  month  ago,  but  owing 
to  the  fact  that  Mr.  Skinner  had  been  called  to  Edmonton 
to  report  on  a  power  agreement  for  that  city,  it  had  neces- 
sarily to  be  postponed  until  this  luncheon. 

The  Rev.  J.  W.  Hindley  was  the  special  speaker  at  this 
luncheon.  Mr.  Hindley  was  formerly  Mayor  oT  Spokane. 
Wash.,  and  has  had,  accordingly,  great  experience  in  civic 
matters,  particularly  matters  dealing  with  public  utilities. 
The  theme  of  Mr.  Hindley's  address  dealt  with  the  Sentiment 
Problem  in  Social  Service.  He  suggested  that  the  electrical 
men — the  Jovians — should  talk  less  power  and  light  outside 
of  the  office — they  should  leave  the  keys  at  the  office  and 
forget  business  when  they  got  home.  "Many  large  institu- 
tions, such  as  hospitals,  boys'  homes,  etc.,  were  more  in  need 
of  men  than  of  money."  Therefore,  why  should  not  the 
electrical  men  broaden  the  sphere  of  their  usefulness  and 
give  their  time  to  the  bringing  up  of  some  boy  who  would 
otherwise  be  of  no  use  to  the  world.  In  Canada,  Mr.  Hind- 
ley went  on  to  say,  there  were  thousands  of  boys  who  had 
no  means  of  helping  themselves,  and  who  would  otherwise 
remain  ignorant,  who  could  be  turned  into  good  citizens  by 
a  little  help  from  such  an  association  of  men.  This  would 
make  different  men  of  many  who  would  then  see  of  "the 
charm  of  Life"  in  being  able  to  help  in  a  good  work.  A 
vote  of  thanks  was  moved  to  Mr.  Hindley  by  Mr.  W.  G. 
Chace,  chief  engineer  of  the  Greater  Winnipeg  W'ater 
Scheme. 

Vice-president  Smith  made  an  interesting  announcement 
regarding  the  forthcoming  bonspiel  which  the  Jovian  League 
members  were  to  participate  in.  It  is  anticipated  that  a 
bonr^iel  similar  to  that  held  last  year  will  be  held  shortly. 


Mr.  Crapper  Leaves  or  Simcoe  Abandons  Wiring  Scheme 

Acting  under  instructions  from  Chief  Engineer  Gaby,  of 
the  Hydro-Electric  Power  Commission  of  Ontario,  Mr.  H. 
F.  Strickland,  chief  electrical  inspector  of  the  Electrical 
Inspection  Department  of  the  Commission,  advises  that  ar- 
rangements are  being  made  to  replace  Mr.  Crapper.  the 
electrical  inspector  of  this  department  in   Simcoe  Town,  by 


another  inspector  unless   the   Simcoe  Commission   decide  to 
abandon  the  wiring  campaign  which  is  under  consideration. 

In  a  recent  issue  of  the  Electrical  News  it  was  pointed 
out  that  Mr.  Crapper  was  holding  the  dual  position  of  super- 
intendent of  the  local  Simcoe  Commission  (who  according 
to  their  own  advertisement  were  prepared  to  engage  in  the 
house-wiring  business)  and  electrical  inspector  for  the  town. 
Mr.  Strickland's  statement  may  be  taken  as  sufficient  guar- 
antee that  this  condition  is  being  rectified.  Mr.  Strickland 
points  out  that  there  is  no  doubt  that  the  Commission  will 
not  approve  or  permit  the  office  of  inspector  being  held  by 
any  man  connected  with  the  wiring  business  in  any  way. 
We  are  pleased  to  learn  that,  in  so  far  as  the  dual  position 
held  by  Mr.  Crapper  in  Simcoe  has  been  the  cause  of  con- 
siderable friction,  this  matter  has  now  been  cleared  off  the 
boards.  We  hope  the  Ontario  Commission  will  lose  no  time 
in  clearing  up,  in  like  manner,  the  dispute  regarding  the 
remaining  part  of  our  contention — namely,  that  the  Ontario 
Commission  are  not  justified  in  engaging,  through  any  muni- 
cipality, in  the  wiring  business,  in  opposition  to  the  legitimate 
electrical   contractor. 


St.  John  Electrical  Contractors  Organize 
The  electrical  contra*  tors  of  St.  John,  X.  B.,  held  a 
meeting  during  the  past  week  at  Bonds'  Restaurant,  and  de- 
cided to  form  an  association.  At  this  meeting  Mr.  H.  A. 
Knox,  of  the  Knox  Electric  Company,  was  elected  chairman, 
and  Mr.  S.  C.  Webb,  of  Hiram  Webb  &  Son,  was  elected 
secretary.  It  is  hoped  that  the  Association  will  be  able  to 
enlist  the  co-operation  of  all  the  local  contractors,  of  which 
more  than  fifty  per  cent,  were  present  at  the  organization 
meeting.  We  understand,  also,  it  is  the  intention  to  work 
towards  the   appointment  of  an  inspector. 

The  new  association  have  not  as  yet  decided  on  the 
exact  form  their  constitution  and  rules  will  take,  and  cor- 
respondence with  other  associations  is  invited,  with  a  view- 
to  obtaining  their  co-operation. 


Dissolving  Partnership 

We  are  advised  that  J.  W.  Moncur  and  E.  S.  Cook,  con- 
ducting an  electric  merchandising  business  under  the  firm 
name  of  Moncur  &  Cook,  Hamilton,  have  dissolved  partner- 
ship. Mr.  Moncur  will  continue  the  business  under  the  same 
firm   name. 


Pelton  Water  Wheels 

The  Pelton  Water  Wheel  Company  have  just  issued  a 
little  booklet  in  Spanish,  Portuguese,  and  English  which  is 
intended  to  direct  the  attention  of  machinery  users  to  the 
possibility  of  Pelton  drive  for  every  class  of  apparatus;  also 
to  more  particularly  direct  the  attention  of  people  living  in 
remote  districts,  where  electrical  energy  is  not  available,  to 
the  possibility  of  using  a  small  stream  for  the  supply  of 
light,  heat,  and  power  through  the  medium  of  the  Pelton 
wheel. 


N.  T.   R.  Plant  in  St.  Male 

The  work  of  construction  on  the  power  plant  at  the 
Transcontinental  car  shops  at  St.  Malo  is  well  advanced. 
Two  steam  units;  Goldie,  McCulloch  type,  750  h.p.  each  will 
be  direct  connected  to  C.  G.  E.,  a.c,  585  kw.  generators.  A 
third  unit  of  200  h.p.  is  also  being  installed  in  addition  to 
three  400  h.p.  motor-generator  units  for  the  supply  of  direct 
current  for  variable  speed  machines.  The  electrical  equip- 
ment is  being  supplied  by  the  Canadian  General  Electric 
Company.  Mr.  S.  Darnbrough  is  engineer  in  charge  of  the 
work  of  construction.  The  installation  of  wiring  is  being 
made  by  the  contracting  firm  of  Goulet  &  Belanger. 
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What  is  New  in  Electrical  Equipment 


Rogers  Tree  Insulator 

Wliere  overhead  telephone  and  electric  light  lines  pass 
through  residence  districts  in  which  shade  trees  abound, 
much  care  is  necessary  to  avoid  damage  to  the  trees,  else 
tlie  ill  will  of  the  property  owners  be  incurred.  If  the  line 
rubs  directly  against  the  tree,  the  insulation  is  quickly  worn 
off  and  a  ground  established  through  the  moist  branches  of 
the  tree.  This  not  only  damages  the  tree,  but  constitutes  a 
hazard  to  children  or  other  persons  who  may  come  in  con- 
tach  with  the  tree,  besides  being  the  cause  of  wasteful  leak- 
age currents. 

These  difficulties  are  overcome  by  the  use  of  an  effective 
tree  insulator.  The  Rogers  tree  insulator  is  a  simple  device 
that  can  be  quickly  applied  to  the  line  where  needed.  It 
consists  of  a  strong,  split  metal  sleeve  into  the  ends  of 
which  when  assembled  there  are  put  split  porcelain  bush- 
ings. A  clamp  at  each  end  holds  the  parts  firmly  together. 
Tlie  bushings  serve  I>oth  to  insulate   and  centre   the  wire  in 
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the  sleeve.  The  latter  is  well  galvanized  to  protect  it  from 
the  elements.  It  takes  all  of  the  rubbing  of  the  tree  branches 
or  trunk  and  thoroughly  protects  the  line  from  contact  with 
the  tree. 

Rogers  tree  insulators  are  made  for  five  sizes  of  wire 
from  No.  8  to  No.  0  and  they  are  furnished  in  various  lengths 
from  one  to  six  feet.  They  are  manufactured  by  the  h'rank 
Ridlon  Company,  158  Summer  Street,  Boston,  Mass. 


Lee  Electric  Radiators 

The  marked  advantages  of  electric  heating  due  to  its 
safety,  convenience,  absence  of  air  contamination,  and  ability 
to  apply  it  where  most  required,  are  bringing  about  its 
steadily  increasing  use,  particularly  in  places  where  it  is 
possible  to  obtain  comparatively  low  rates.  In  the  case  of 
rooms  where  no  heating  cquipinent  at  all  is  provided,  a 
condition  frequently  found  in  sun  parlors,  ticket  and  cashiers' 
booths,  and  so  on,  or  for  auxiliary  heating  when  the  regular 
system  may  be  unequal  to  some  sudden  demand  ma<le  upon 


it,  the  electric  radiator  is  proving  itself  both  economical 
and  effective.  The  radiators  illustrated  herewith  are  being 
manufactured  by  the  Lee  Electric  Radiator  Company  of 
Chicago,  who  have  developed  a  line  of  complete  self-con- 
tained units  consuming  respectively  200,  500.  750,  and  1,000 
watts.  The  principle  involved  in  the  construction  of  these 
units  is  that  of  an  open  resistance  coil  submerged  in  a  cir- 
culating,  non-corroding,   non-freezing,   insulating   liquid,    the 


Several  sizes  of  Lee  Electric  Radiators. 

whole  unit  being  hermetically  sealed,  it  will  be  seen  that 
these  units  are  mounted  on  wheels,  and  may  be  easily  moved 
from  place  to  place  and  attached  to  any  lighting  socket  or 
wall  receptacle.  Control  of  the  larger  units  is  by  a  three- 
heat  switch.  This  equipment  is  being  marketed  in  Canada 
liy  Messrs.  Weiss  &  Biheller,  21  Richmond  Street  West. 
I  oronto. 


A  "Conduit"  Wall  Hanger 
The  National  Metal  Molding  Company,  manufacturers 
of  electrical  conduits  and  fittings,  Pittsburgh.,  are  distribut- 
ing an  attractive  wall  hanger  reproducing  in  half  actual  size 
conduit  charts  as  adopted  and  recommended  by  the  National 
Electrical  Contractors'  Association,  and  showing  sizes  of  con- 
duit required  by  the  National  Code  for  carrying  various  sizes 
of  conductors.  This  hanger  is  printed  on  linen,  and  should 
lie  a  great  convenience  for  reference  purposes  in  the  offices 
of  architects,  engineers  and  electrical  contractors.  The 
company  advise  tlial  llu\  will  l>e  glad  to  furnish  these  fold- 
ers on  request. 


The  Pelton  Water  Wheel  Company  have  just  issued  a 
little  booklet  in  Spanish,  Portuguese,  and  English,  which  is 
intended  to  direct  the  attention  of  machinery  users  to  the 
possibility  of  Pelton  drive  for  every  class  of  apparatus; 
also  to  more  particularly  direct  the  attention  of  people  living 
in  remote  districts,  where  electrical  energy  is  not  available, 
to  the  possibility  of  using  a  small  stream  for  the  supply  of 
light,  heat,  and  power  through  the  medium  of  the  Pelton 
wheel. 


James  Roy  Weir,  manufacturers'  agent  and  electrical 
supplies,  has  registered  and  will  carry  on  business  in  Mon- 
treal. Que. 
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An  Economical  Cooker 

The  attention  of  our  readers  is  asked  to  the  Good 
Housekeeping  Cooker,  illustrated  herewith,  which  is  de- 
signed to  do  from  eighty  to  ninety  per  cent,  of  all  the  cook- 
ing in  the  kitchen  in  a  cleanly,  safe,  economical,  and  hy- 
gienic manner.  This  applies  to  such  things  as  cereals,  vege- 
tables, soups,  puddings,  meats,  etc.  The  even  temperature 
of  the  cooker  is  automatically  maintained,  which  means 
that  current  is  being  used  only  about  20  to  25  per  cent,  of 
the  time.  As  part  of  the  Style  "A"  cooker  there  are  pro- 
vided hot  plates  or  disc  stoves  that  may  be  used  for  flying, 
boiling  small  quantities  of  water,  and  the  like.  There  is  also 
provided  a  portable  oven,  which   can   be  used  for  the   class 


of  cooking  that  requires  only  a  short  time  and  constant 
watching,  such  as  biscuits,  pies,  and  layer  cakes.  The  same 
company  have  developed  an  electric  water  heater  that  auto- 
matically controls  the  temperature  and  provides  hot  water 
at  the  faucet  any  hour  of  the  day  or  night  in  sufficient 
quantities  to  take  care  of  the  requirements  of  an  average 
family.  When  a  predetermined  temperature  of  about  180 
deg.  has  been  reached  the  electricity  is  turned  off  automatic- 
ally, and  remains  oflf  until  the  water  cools  or  is  replaced, 
when  the  electricity  is  again  turned  on  automatically.  Con- 
sumption in  the  water  heater  unit  is  up  to  2,000  watts.  These 
equipments  are  being  marketed  by  the  Good  Housekeeping 
Cooker  Company,    Berkeley,  Cal. 


Jefferson  Glass  for  Big  Hotel 
The  Jefferson  Glass  Company,  Limited,  of  Toronto,  have 
been  awarded  the  contract  for  the  illuminating  glassware 
for  Hamilton's  new  million-dollar  hotel,  the  Royal  Con- 
naught.  The  contract  was  awarded  by  Messrs.  Black  & 
lloyd  Manufacturing  Company,  of  New  York,  wlio  have  the 
contract  for  the  lighting  fixtures.  This  means  that  this 
magnificent  hotel  will  be  entirely  equipped  with  "Made-in- 
Canada"  illuminating  glassware. 


Sturtevant  Heat  Blower 
An  electric  heat  blower  has  just  been  placed  on  the 
market  by  the  B.  F.  Sturtevant  Company  of  Boston,  Mass. 
This  consists  of  a  small  motor-driven  fan  discharging  air 
through  heating  coils  placed  in  an  aluminum  casing.  The 
forced  circulation  makes  it  possible  to  deliver  a  large  vol- 
ume of  hot  air  in  a  short  time.     The  apparatus  is  portable, 


and  can  be  used  in  the  same  way  as  an  ordinary  electric  fan 
or  the  regular  cooking  utensils  in  connection  with  any  wiring 
system.  The  set  is  made  in  five  different  sizes,  delivering 
air  at  one,  two,  or  three  temperatures,  depending  on  the 
size.  The  fan  outlet  can  be  turned  readily  so  as  to  dis- 
charge the  heated  air  in  any  direction.  One  of  these  heat 
blowers  is  illustrated  herewith. 


Side  Outlet  Current  Tap 
The  illustration  herewith  shows  a  new  composition  side 
outlet  current   tap   being  placed   on   the   market   by   Harvey 
Hubbell.  Inc.     In   railroad  shops,   shipbuilding  yards,  indus- 
trial plants,  etc.,  devices  of  this  nature  are  subject  to   con- 


siderable hard  usage  and  for  this  class  of  electrical  appli- 
ance users  this  device  was  primarily  designed.  A  deep 
groove  is  provided  for  the  attachment  of  shade  holders.  The 
side  outlet  is  of  a  T-slot  type,  permitting  the  interchange  ot 
all  non-polarized  Hubbell  caps. 


The  Robbins  &  Myers  Company,  Springfield,  Ohio,  ad- 
vise that  their  San  Francisco  office,  which  is  in  charge  of 
Mr.  C.  R.  Hunt,  has  been  moved  to  TOl-2  Rialto  Building. 
San   Francisco. 


a  fs 1  J y\j 

Combin.ltion    toaster 
and  toasl-rack  just  mar- 
keted l>y  the  Simplex 
Electric  HcatinR  Co.  - 
.An  i.lcal  Christmas  gilt. 
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New  Books 

Examples  in  Magnetism — by  F.  E.  Austin,  B.S.,  E.E., 
Hanover,  N.  H.:  price.  $1.10.  Tbe  general  scheme  of  this 
book  is  to  furnish  a  guide  for  students  who  are  beginning 
the  study  of  electrical  engineering.  It  treats  the  matter  in 
an  elementary  manner,  though  in  a  mathematical  way,  so 
that  a  knowledge  of  the  principles  of  mechanics  and  the 
elementary  laws  of  physics  are  necessary.  As  a  book  of 
reference  this  elementary  treatise  will  be  useful  to  engineers 
and   students. 

Alternating  Currents,  Vol.  1 — by  F.  E.  Austin.  B.S.,  E.E.. 
Hanover.  X.  FL;  price  $2.  A  book  designed  to  assist  stu- 
dents who  are  pursuing  courses  in  electrical  engineering,  to 
apply  fundamental  principles  in  engineering  practice.  The 
writer  claims,  as  the  result  of  an  experience  over  a  period 
of  many  j'ears  which  has  brought  him  into  personal  acquaint- 
ance with  students  of  engineering  from  all  over  the  world, 
that  the  average  student  requires  a  certain  amount  of  guid- 
ance in  the  solution  of  engineering  problems  presented  to 
him.  It  is  the  design  of  this  book  to  furnish  such  guidance, 
and  at  the  same  time  lessen  in  some  degree  the  labor  of  the 
teacher.     220  pages;  approximately  4V2  x  7J^  ins. 

How  to  Make  a  Transformer  for  Low  Pressures — by  V. 
E  Austin.  B.S.,  E.E.;  price  40c.  The  transformer  here  de- 
scribed is  a  "step-down"  transformer  to  reduce  the  pressure 
from  110  volts  to  about  8  as  a  minimum  for  experimental 
purposes.     IT  pages. 

Directions  for  Designing,  Making  and  Operating  High 
Pressure  Transformers — by  F.  E.  Austin,  B.S.,  E.E. ;  price 
65c.  A  companion  book  to  the  above,  but  containing  more 
working  directions  and  useful  talks,  such  as  "Loss  Due  to 
Hysteresis  per  Cubic  Inch  of  Iron  Core  for  Various  F'lux 
Densities  and  Frequencies";  "Data  Applying  to  Copper  Mag- 
net  Wire,"   etc.     Illustrated. 

Water  Power  Engineering  (2nd  edition) — by  Daniel  VV. 
Mead,  A.S.C.E.,  Professor  of  Hydraulics  and  Sanitary  En- 
gineering in  the  University  of  Wisconsin;  published  by  the 
McGraw-Hill  Book  Company,  Inc.,  New  York;  price  $5  net. 
In  this  edition  the  author  has  endeavoured  to  bring  the 
text  into  accordance  with  the  best  modern  (1915)  practice 
relating  to  the  theory,  investigation,  and  development  of 
water  powers.  Various  changes,  additions,  and  rearrange- 
ments of  the  first  edition,  published  in  1908,  have  been  made 
in  order  to  treat  the  subject  more  fully  and  in  a  more 
logical  manner.  Almost  every  chapter  has  been  revised  and 
extended.  Two  systems  of  graphical  turbine  analysis,  pub- 
lished in  the  first  edition,  are  more  simply  and  completely 
dealt  with,  and  are  believed  to  be  of  considerable  value,  one 
or  other  having  been  adopted  by  turbine  manufacturers  and 
engineers  for  presenting  turbine  data.  No  attempt  has  been 
made  to  treat  in  detail  the  subject  of  turbine  design,  as  the 
work  is  intended,  not  for  the  turbine  designer,  but  for  the 
student  and  the  engineer  who  may  be  called  upon  to  select 
turbines  for  water  power  development.  The  book  also  deals 
with: — streams,  their  flow  measurements  and  power;  pond- 
age and  storage;  dams,  their  construction  and  relation  to 
power  stations;  the  design,  testing,  relation,  and  selection 
of  turbine  machinery;  and  the  financial  and  commercial  con- 
siderations of  water  power  projects.  The  book  is  well  illus- 
trated;  840   pages;   size   approximately   6   by   9    ins. 


Trade  Publications 
Turbines — bulletin    entitled    "The    Terry    Turbine"    just 
issued    by    the    Terry    Steam    Turbine    Company,    Hartford. 
Conn.;   well   illustrated. 

Motors — bulletin  No.  12,  issued  by  the  .-Xdvance  Electric 
Company,  St.  Louis,  describing  their  type  W  S  single-phase, 
constant-speed  motors,  in  sizes  from  one-eighth  to  live  horse- 
power. 

Monolite — bulletin  issued  by  the  King  Foundry  Com- 
pany. St.  Joseph,  Mo  ,  describing  King  standards  for  streets, 
parks  and  boulevards.  The  unit  described  in  this  bulletin 
combines  the  C.  G.  E.  Novalu.x  unit  with  the  King  standard, 
making  a   complete   unit. 

Centrifugal  Compressor — folder  issued  by  the  Canadian 
General  Electric  Company,  describing  centrifugal  compressor 
set  No.  3350 — a  miniature  multistage  compressor  having 
three  stages. 

Mine  Suspensions  and  Clamps — leaflet  3859  issued  by 
the  Westinghouse  Electric  &  Mfg.  Company  describing  a 
number  of  trolley  fittings  adapted  for  mine   work. 

Motor-Generator  Sets — leaflet  No.  3742-A  issued  by  the 
Westinghouse  Electric  &  Mfg.  Company,  describing  motor- 
generator  sets  from  2  to  200  kw.  capacity,  consisting  of 
squirrel  cage  induction  motors  and  direct  current  gener- 
ators. 

The  Screw  with  the  Square  Hole — An  interesting  pamph- 
let l)y  the  P.  L.  Robertson  Manufacturing  Company,  Lim- 
ited, Milton,  Out.,  describing,  with  illustrations,  the  various 
kinds  of  wood  screws,  screw  drivers,  driver  bits,  rivets,  etc., 
mamtfactured  by  this  firm.  The  screw  with  the  square  hole 
has  come  to  be  widely  and  favorably  known  among  mech- 
anics, general  and  electrical  contractors,  particularly,  all 
over   the    Dominion   of   Canada. 

Electrical  Equipment — Catalogue  No.  25.  issued  by  the 
Knapp  Electric  Novelty  Company,  New  York,  illustrating, 
with  descriptions,  the  products  of  this  company,  which  in- 
clude a  great  variety  of  miniature,  demonstration  and  ex- 
perimental   electrical    equipment. 

Constant  Current  Transformers — Booklet  issued  by  the 
Canadian  General  Electric  Company,  describing,  with  illus- 
trations, constant  current  transformers  for  mazda  street 
lighting. 

Lighting  Equipment — Booklet  No.  77.  by  the  Macbeth- 
Evans  Glass  Company,  describing,  with  splendid  illustra- 
tions, Ajax  lighting  equipment  for  nitrogen  lamps. 

Lighting  Handbook — Booklet  just  issued  by  the  Holo- 
phane  Works  of  the  General  Electric  Cpmpany.  The  scope 
of  this  booklet  is  very  considerable  as  is  indicated  by  the 
title  of  the  various  sections  as  follows:  (1)  Holophane  Ser- 
vice, (3)  The  Fundamentals  of  Illumination,  (3)  How  to  In- 
stall the  Products  of  the  Holophane  Works,  (4)  Practical 
-Applications,  (5)  Photometric  Curves,  (6)  Supplementary 
Engineering  Data,  (7)  Watts  per  Square  Foot  Values  for 
Various   Classes  of   Lighting. 

Condensers — Bulletin  R.  issued  by  the  Mesta  Machine 
Company.  Pittsburgh.  Pa.,  describing  and  illustrating  their 
barometric  condensers. 

Flashers — Bulletin  No.  33.  issued  by  the  Reynolds  Elec- 
tric Company.  Chicago,  describing,  with  illustrations.  Reco 
flashers.  Color  Hoods  and  Motors. 


Trade  Inquiries 

Name  and  address  of  enquirers  may  be  obtained  on  ap- 
plication to  the  Department  of  Trade  and  Commerce.  Ottawa. 

1205.  Electrical  supplies — A  Russian  company  desires  to 
enter  into  communication  with  first-class  Canadian  factories 
producing  electrical  machines  and  apparatus,  insulating  ma- 
terials, steam  and  naphtha  engines  and  water-turbines,  with 
a  view  to  becoming  their  agents  in  Russia. 


Negotiations  for  the  acquisition  of  the  municipal  light 
plant  of  Iberville,  P.  Q.,  are  proceeding  between  the  South- 
ern Canada  Power  Company  and  the  town,  the  company 
having  made  an  ofier  to  take  over  the  business.  The  town 
at  present  supplies  the  night  service,  the  other  portion  being 
in  the  hands  of  the  St.  Johns  Electric  Light  Company,  which 
is  controlled  by  the  Southern  Canada  Power  Company. 
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Current  News  and  Notes 


Brockville,  Ont. 

The  Town  Council  have  authorized  .Town  Engineer 
Bryson  to  procure  an  electrically-driven  sewage  pump,  to 
he  installed  in  connection  with  the  Soldiers'  Building  at  the 
fair  ground. 

Burgessville,  Ont. 

A  by-law  will  be  submitted  in  the  near  future  authoriz- 
ing an  expenditure  of  $3,500  for  an  electric  distributing 
system — current  to  be  supplied  by  the  Ontario   Commission. 

Calgary,  Aha. 

Commissioner  A.  G.  Graves  has  reported  to  the  council 
that  he  considers  it  inadvisable  to  combine  the  electric  light 
and  power  departments  under  one  head.  The  following  in- 
formation covering  the  organization  of  the  electric  depart- 
ment of  the  city  of  Calgary,  taken  from  Mr.  Graves'  report, 
is  of  considerable  interest: — 

After  careful  consideration  I  beg  to  say  that  the  com- 
bination of  the  two  departments  could  be  effected,  but  I 
cannot  see  that  there  would  be  any  advantage  accruing  to 
the  city  from  such   an  arrangement  at  the  present  time. 

As  a  matter  of  fact,  the  electric  light  and  power  depart- 
ments come  under  one  head,  but  a  division  has  been  made 
so  as  to  separate  the  cost  of  production  of  energy  from  that 
of  distribution.  Each  division  is  under  the  control  of  a 
man  well  qualified  to  look  after  his  respective  duties.  Both 
of  these  branches  are  working  in  harmony  and  co-operating 
with  each  other.  Further,  if  an  amalgamation  of  these  two 
divisions  were  consummated,  there  would  be  no  reduction 
in   staff. 

In  the  power  division,  the  engineer  in  charge  has  super- 
vision of  all  the  machinery,  together  with  charge  of  the 
staff  in  the  four  sub-stations  of  the  city,  and  is  responsible 
for  the  operation  of  motor  generators  where  used  in  con- 
nection with   the   street   railway  and  other  apparatus. 

The  electrical  engineer  of  the  city  is  in  charge  of  the 
distribution,  and  supervises  the  operation  of  maintenance  and 
all  the  electrical  apparatus,  together  with  that  of  watching 
the  collections  and  general  administration  of  the  system. 
Therefore,  I  would  recommend  that  under  present  condi- 
tions the  management  be  left  as  it  is.  Should  the  time  ar- 
rive when  it  would  appear  best  to  make  a  change  in  the 
present  system,  I  shall  not  hesitate  to  make  such  a  recom- 
mendation. 

Chilliwack,  B.  C. 

The  Chilliwack  Telephone  Company,  at  their  annual 
meeting,  not  only  re-elected  their  officers,  but  granted  a 
bonus  of  ten  per  cent,  of  their  yearly  salaries  to  all  their 
employees,  to  be  given  on  Christmas  Eve. 

Cookshire,  Que. 

;\t  the  annual  meeting  of  the  Westluiry  Light  and  I'ower 
C!ompany,  Cookshire,  Que.,  the  (juestion  was  discussed  of 
extending  their  lines  to  several  small  towns  and  converting 
another  water  power  on  the  Eaton  River.  This  work  may 
be  undertaken  during  the  summer  of  1910  as  the  present 
plant  of  this  company  is  pretty  well  loaded  and  the  demaiu! 
for  power  is  rapidly  increasing.  The  new  plant  is  esti- 
mated to  cost  from  $25,000  to  $30,000.  It  is  the  ambition 
of  the  directors  to  make  it  the  most  u|)-to-date  small  plant 
in  the  province. 

Durham,   Ont. 

The  town  of  Durham  is  now  supplied  with  hydro-elec- 
tric current  generated  at  Eugenia  Falls. 


Oranton,  Ont. 

The  electors  of  Biddolph  Township  recently  carried  a 
by-law  authorizing  an  expenditure  of  $3,500  on  an  hydro- 
electric distributing  system  which  will  connect  up  with  the 
Ontario  Hydro  System. 

Gravenhurst,  Ont. 

The  plant  at  South  Falls,  originally  built  by  tlie  muni- 
cipality of  Gravenhurst,  on  the  Muskoka  River,  has  been 
taken  over  by  the  Hydro-Electric  Commission  of  Ontario, 
and  is  being  remodelled  and  enlarged.  The  original  unit 
had  a  capacity  of  600  h.p.,  and  the  necessary  equipment  is 
now  being  added  to  increase  the  total  capacity  to  about 
t.500  h.p.  Grading  work  has  already  commenced,  and  con- 
tracts have  been  let  to  the  William  Hamilton  Company  for 
hydraulic  equipment  and  to  the  Canadian  General  Electric 
t  ompany   for  electrical    equipment. 

Humberstone,  Ont. 

A  by-law  was  recently  carried  approving  a  contract  with 
the    Hydro-Electric    Power    Commission    of    Ontario    for    a 
supply  of  light  and  power. 
Kingston,  Ont. 

A  by-law  will  be  submitted  at  the  January  elections 
authorizing  the  city  council  to  enter  into  a  contract  with 
the  local  electric  railway  company  for  a  five  year  supply  of 
power  at  the  old  rate  of  1.3  per  kw.h. 

Marysville,  N.  B. 

A  plant  is  being  installed  by  the  Canadian  Cottons,  Lim- 
ited, at  Marysville,  N.  B.  The  generator  equipment  will 
consist  of  a  62^  kw.  unit  direct  connected  to  a  vertical  type 
engine.  This  new  unit  will  be  used  as  an  auxiliary  to  two 
50-kw.  generators  at  present  operated  by  the  company,  both 
for  their  own  requirements  and  as  a  means  of  lighting  the 
residences  and  streets  of  the  town  of  Marysville.  The  dis- 
tribution system  will  follow  the  usual  practice  of  2.200  volts 
primary  transformed  down  to  110  volts  for  street  lights  and 
house  service.  We  understand  the  equipment  is  not  yet 
purchased. 

Montreal.  Que. 

The  ofticers  and  directors  of  the  Laurentide  Power 
Company,  Limited,  have  been  elected.  Mr.  J.  E.  Aldred, 
head  of  the  Shawinigan  Water  and  Power  Company  and  the 
Cedars  Rapids  Manufacturing  and  Power  Company,  is  the 
president,  and  Mr.  F.  A.  Sabbaton,  of  the  Laurentide  Com- 
pany, the  vice-president.  The  other  members  of  the  board 
are:  Messrs.  Edwin  Hanson,  C.  R.  Hosmer,  George  Chahoon, 
Jr.,  J.  H.  .'\.  Acer.  Howard  Murray,  Julian  C.  Smith,  with 
Mr.  W.  F.  Robinson  secretary  treasurer.  When  a  further 
representative  of  the  Shawinigan  company  is  elected,  the 
Laurentide  interests  will  be  represented  by  live  and  'he 
Shawinigan  by  four  members  of  the  board. 

The  Grand  Trunk  Pacific  Telegraph  Company  has  been 
appointed  supervisory  agents  of  telegraphs  on  the  Trans- 
continental between  Moncton  and  Winnipeg  with  jurisdic- 
tion over  all  matters  appertaining  to  the  construction  and 
maintenance  of  telegraphs  and  telephone  lines  and  opera- 
tion of  railroad  and  comiiiercial  tele.graphs.  The  following 
are  the  oliicers:  Messrs.  II.  Hulatt,  manager  of  telesraphs, 
Montreal;  F.  T.  Caldwell,  division  superintendent  of  tele- 
graphs, Winnipeg;  Thos.   Rodger,  supervisor,  Monti^eal. 

Some  800  persons  in  Montreal  neglected  to  make  the 
necessary  connections  for  light  and  power  with  the  under- 
ground   conduits    constructed    on    St.    Catherine    Stree'    and 
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for  street  lighting 
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BARE  AND  WEATHERPROOF 
WIRES  AND  CABLES 


GALVANIZED  IRON  WIRE 
AND  STRAND 


MAGNET  WIRE,  FLEXIBLE 
CORD,  Etc. 


PHILLIPS'  Wires  and  Cables  are  made  in  Canada. 
But  we  do  not  appeal  to  the  "Made  in  Canada"  senti- 
ment in  offering  our  products,  because  we  feel  that 
there  is  a  much  better  reason  why  you  should  buy 
from  us,  and  that  is  because  no  firm — in  any  country — 
is  making  wires  or  cables  that  are  superior  to  ours. 
The  reasons  for  this  are : 

1 — Our  experience  of  over  a  quarter  of  a  century. 

2 — Our  careful  selection  of  skilled  workmen,  many  of 
them  sons  of  our  older  employees. 

3 — Our  well-organized  chemistry  department,  which 
closely  co-operates  with  a  skilled  purchasing  agent 
and  permits  no  material,  except  the  very  best,  to 
enter  our  works.  We  use  the  best  of  pure  new 
lead,  the  finest  of  Sea  Island  yarns  and  Italian 
silks,  the  highest  grades  of  asbestos,  etc. 

Our  modern  machinery,  which  includes  every 
known  mechanical  device  needed  to  produce  per- 
fect wires  and  cables  of  every  kind. 


Prices,  etc.,  on  request. 


EUGENE    F.    PHILLIPS 

ELECTRICAL    WORKS,    LIMITED 

Head  Office  and  Factory   MONTREAL 
Branches      Toronto      Winnipeg      Calgary      Vancouver 
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Bleurj'  Street  by  the  Montreal  Electric  Service  Commis- 
sion. The  city  thereupon  took  legal  proceedings  for  the 
recovery  of  the  penalty  authorized  by  the  city  by-law,  with 
the  result  that  every  person  made  the  required  connections 
without  the  necessity  of  court  proceedings,  paying  the  small 
costs  entailed. 

According  to  the  annual  report  of  the  Marconi  Wireless 
Telegraph  Company,  submitted  at  the  meeting  held  in  Mon- 
treal on  December  1,  the  net  profits  were  $50,030;  of  that 
amount  $28,956  was  absorbed  for  interest  on  advances  for 
the  year  and  $15,335  was  applied  to  wiping  out  the  balance 
of  a  deficit  left  over  from  the  preceding  year.  This  left  a 
surplus  balance  of  $5,727.  The  report  states  that  the  com- 
pany's message  traffic  was  adversely  affected  by  the  war, 
and  in  that  connection  the  naval  authorities  are  considering 
compensation. 

The  Montreal  Public  Service  Corporation  and  the  Mon- 
treal Light,  Heat  and  Power  Company,  with  a  section  of  the 
electrical  contractors  and  supply  houses,  made  special  efforts 
during  Prosperity  Week  to  impress  upon  the  public  the  ad- 
vantages of  the  enlarged  uses  of  electricity  for  domestic 
purposes.  The  suitability  of  electrical  appliances  for  Christ- 
mas presents  was  also  pointed  out,  particularly  in  view  of 
their  permanent  nature,  their  efficiency,  and  their  cleanli- 
ness. It  was  these  characteristics  which  have  resulted  in 
the  increasing  demand  for  all  classes  of  goods.  The  desir- 
ability of  purchasing  proper  lighting  fixtures  was  insisted 
on,  so  that  the  fixtures  may  be  in  keeping  with  the  sur- 
roundings, that  the  light  may  be  properly  distributed,  not 
wasted,  and  not  injurious  to  the  sight.  Many  firms  empha- 
sized these  points  in  the  local  newspapers,  while  the  Mon- 
treal Public  Service  Corporation  gave  figures  showing  the 
economy  of  using  electrical  appliances  in  the  home. 

The  Mount  Royal  Electrical  Supplies  Company  has  reg- 
istered, headquarters  to  be  in  Montreal. 

Capt.  Paul  Sise.  general  manager  and  vice-president  of 
the  Northern  Electric  Company,  has  been  appointed  adjutant 
nf  the  148th  Battalion,  Montreal. 

The  Gunn  Electric  Company,  Limited,  has  been  incor- 
porated with  head  office  at  Montreal  and  a  capital  stock  oi 
twenty  thousand  dollars,  to  manufacture  and  deal  in  elec- 
trical, hydraulic,  mechanical,  and  other  machinery.  The  in- 
corporators include  E.  J.  Gunn,  W.  J.  Shaughnessy,  and  C. 
G.  Heward,  all  of  Montreal. 

Mr.  Justus  Lamothe,  in  the  Superior  Court,  recently 
handed  down  an  important  judgment  in  Montreal  to  the 
effect  that  neither  the  city  of  Montreal  nor  the  Montreal 
Light,  Heat  and  Power  Company  can  be  held  responsible 
for  damages  suffered  through  injuries  caused  in  an  accident 
as  a  result  of  poor  street  lighting  or  entire  absence  of  light. 
The  judgment  says,  in  part:  "Obligations  to  light  the  streets 
is  not  imposed  by  the  law  of  the  city  of  Montreal.  This  as 
a  strict  obligation  does  not  exist.  The  charter  simply  gives 
power  to  the  city  council  to  establish  a  system  of  lighting 
and  to  put  it  into  practice  wherever  it  is  judged  necessary. 

Mount  Forest,  Ont. 

Power  is  now  being  supplied  in  Mount  Forest,  Ont.. 
from  the  new  plant  just  placed  in  operation  by  the  Hydro- 
Electric  Power  Commission  of  Ontario  at  Eugenia  Falls. 
An  efiicient  street-lighting  system  has  been  installed.  Power 
reaches  the  town  at  22,000  volts,  3  phase,  and  is  transformed 
at  the  local  transforming  station  to  4,000  volts  through  throe 
100  kv.a.  transformers  supplied  by  the  Canadian  General 
Electric   Company. 

Petcrboro,  Ont. 

Tlie  Hydro-Electric  Power  Commission  of  Ontario  is 
said  to  have  advised  the  acceptance  of  the  offer  recently 
made  by  Mr.  Dickson  to  supply  up  to  3,000  h.p.  of  clectric 
cnergy  at  $16  per  h.p.  delivered  at  the  city  limits. 


Smiths  Falls,  Ont. 

At  a  special  meeting  of  the  town  council  of  Smiths  Falls, 
Ont.,  held  on  November  30,  1915,  a  five  year  street  lighting 
contract  was  awarded  the  Smiths  Falls  Electric  Power  Com- 
pany. The  contract  includes  the  supply  of  fifty  200  watt 
nitrogen  lamps  for  the  main  business  streets  of  the  town 
and  two  hundred  100  watt  nitrogen  lamps  for  the  residential 
districts,  all  to  be  arranged  on  pole  bracket  fixtures  erected 
by  the  company  at  their  own  expense.  The  company  is 
allowed  nine  months  for  the  complete  erection  of  the  new 
system. 

St.  John,  N.  B. 

The  New  Brunswick  Telephone  Company  have  pur- 
chased a  three-storey  building  on  Main  Street,  Woodstock, 
and  during  the  winter  will  remodel  it  preparatory  to  moving 
their  office  and  exchange  from  the  present  quarters  on  Queen 
Street. 

Toronto,  Ont. 

The  City  of  Toronto  has  awarded  the  Eugene  F.  Phillips 
Electrical  Works,  Limited,  a  contract  for  the  supply  and 
installation  of  eight  miles  of  250.000  cm.  three  conductor 
paper  insulated  lead  covered  cable  for  a  working  pressure 
of  13,200  v.  The  cable  is  for  the  trunk  feeders  of  the  To- 
ronto hj'dro-electric  system. 
Vancouver.  B.  C. 

The  B.  C.  Electric  Railway  Company  is  offering  prizes 
for  the  best  design  of  an  emblem  or  trade-mark  typifying 
the  company's  business  of  supplying  transportation,  heat. 
light,  and  power.  The  first  prize  is  $50,  with  a  second  prize 
of  .$25. 

West  Lome,  Ont. 

A  by-law  w-ill  be  submitted  on  December  20th  authoriz- 
ing the  town  council  to  enter  into  the  contract  with  the 
Hydro-Electric  Power  Commission  of  Ontario  for  a  supply 
of  light  and  power. 
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